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(54) Title: HETEROCYCLIC COMPOUNDS

(57) Abstract: The present invention relates to compounds which are inhibitors of histone deacetylase. More particularly, the
present invention relates to heterocyclic compounds and methods for their preparation. These compounds may be useful as medica-
ments for the treatment of proliferative disorders as well as other diseases involving, relating to or associated with enzymes having
histone deacetylase (HDAC) activities.



[0003] Inhibitors of HDAC have been studied for their
therapeutic effects on cancer cells. For exanple,
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i nducer of differentiation and/or apoptosis in nurine

eryt hrol eukem a, bl loma cell 30 lines

[Richon V.M et al, ?%SEEDCMIC%Q’B’&U% USA, 93:
5705-5708 (1996), R|chon V.M et al, Proc. Natl.

Acad. Sci. USA, 95: 3§ Z&Oﬁé nSAHA has been

shown to suppress the ros?ate cancer cells

i [P0Q11t r Gheapigsem ivepiery B qsép hxdrmare@te FPMposge dhat are iphibitors of
Gﬂistoﬁéﬁ&aEat}Qsé 2(9!@@3]) Qdﬁ@ rpa'rtﬂ:'ﬂlahi/t HeS pRisehDMvehtRAL relates to

r eir ti-cancer
P FroPraTR eOtPeints Rl el 1orAneH Bikpaien-o TaGyiompgunds may be
[N&Eﬁlﬁil&kﬂr’rﬁdlcemelats for) the3redimeht. oiCbu@hferah%Sinsoﬂdéis?és well as other

iy Al O B Al I g

JiggAViBAC. Trapoxin Bis a cyclic tet rapepti de,
which is an irreversible inhibitor of mammal i an HDAC.
However, due to t 0 PCT/ 006/ 000217
2 in vivo instabi F@&%ﬁ88ﬁé5@9£€%&%€gﬁhey are | ess
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| REjtdr TAQJrIﬁ af g SiofHehy dl. UBagN ner-ARPesnde I;ggln norrrial cells, histone

ur ode t1o ure, 6857
c§ aﬁB‘é& 8%@1*0% ﬁLgb'a?‘?“%r?cetMEﬁﬂ'@?f‘?’)ﬁ?ﬁ HP9ethes fRabel dtesdevel of
bamaltylzkbovwf histohexhitdintairk&in par dalaaéd. oninbibiticry top KHDESs $ettls in the

aécfclumﬁram%rl: Nr a!&é‘%&temlls?&egr\ﬁhlghng)%lté 9\ Q Q/ane l I Ca gxgoel Jlependent

es and/ or i nmune syste sor
Lﬁellsabresp«m@m suthgs: apgmv(ﬂsyecros@ogﬁqeumw cefpsbmivele inhibition of

199ferafélandlQbktz5R05; Dinarello C A and Ml dawer L.L.
Proinflammatory and anti-inflammatory cytokines in

rheumatoid arthritis, A primer for clinicians, 3 d
EmDOS]onlnhlbimgemf IHDAC hé\&OBéen étﬁdléd)@ﬁélhelf\lméefpbhmi eff®is on cancer

%ﬁge l'—"dcf e?}a l{lﬂet, %\,\‘gﬁrﬁgaﬁ‘@ )81¥ox%ﬁléf uréWﬁAHH Al’scéaf Eﬁ)tent inducer of

I'bitors ave’ us
|¢iﬁ¢r@méaaorpﬁad/na@mt¢aieain pmuurpﬁeetytre@ewmnnmdoladdeatamnny@cﬁma cell

dlﬁr@@%@%n&ﬂﬁlhe@a‘f Hr8d) Ml Ada@%gc@g@rggr @ﬁob‘é@oé’k@@@ﬁﬁ&honv M. et

di sorders i'nvol Vi ng angi ogenesi s
afldPerc: iNtuAead y2FieHPhi €9r 3@33300‘3\/&1 ngé] V|St4W‘°t Ba*"n@é?’i fgown to

t fupprese &t growth of prostate cancer cells in vitro and in vivo [Butler L.M. et al, Cancer
Res. 60, 5165-5170 (2000)]. Other inhibitors of HDAC that have been widely studied for
their anti-cancer activities are trichostatin A (TSA) and trapoxin B [Yoshida M. et al, J.
Biol. Chem., 265, 17174 (1990), Kijima M. et al, J. Biol. Chem., 268, 22429 (1993)].
Trichostatin A is a reversible inhibitor of mammalian HDAC. Trapoxin B is a cyclic

tetrapeptide, which is an irreversible inhibitor of mammalian HDAC. However, due to the



20 nunber of small organic noiety scaffol ds have been
i nvestigated including a nunber of heterocyclic
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systens. One heterocyclic systemthat has been
i hvest | gat ed has been the benzi m dazole ring system

Ve vivey Bl of oiere EomRoundRiithaYorfs lees desiiable @Y aptrgancer drugs.
gw;s_htiu@ ltﬂiﬁrfsrﬁnﬂ_ hh%cﬁle?ﬁmriﬁgbi[drﬂg}agé Bebeme atv_ailable ]for clinical
enzlir e S, .1, e productiqn OorT a .
P APPSR 55 Dol o LORR i ot S R B e gerdriod in
phe fileratire {Bavisbain chrapalk ekd Medt Bherhe 46083008A00200%)] aitbpatents WO
R R Y AL ﬁ%fa&gggég %\Gchhg@big@cérﬁgé biYed®y !’Moﬁltérecé by their

mcr oso_maﬂ stability ere enonstrate i nprov
Ry 19 persasenthermying Shaceiraind distanas &y theobipkgical sample. HDAC
?ﬂﬂlﬁ]i@b@lﬁ@/e@ber}i r@oﬂéd fbfir&t@ﬂére lw'ﬁh Q\ew@gégéﬂﬂféﬂﬁe Wfobélsiséls.,‘fch&nstance,
t.ypi ca rovi de onger duration o ctio .
A it st el e BrodRaS neblidbpiha®h 1Bt Hrscoas):
usdets, i & Octobery 8001AUCDaddisn,) HDAG irdibjtorsi relvel ialsg bieamp kimowredto inhibit
awg-i"t',oi_ N £1 0 :
TAAHIET GEihe B8 QL RAC I Syt 0% e i
tIRfRrBP QY FiSeRsRPeINC B AMPIHER, BYRaM &lisetsiepo th Bidlf Chare 1990; 265(18):
fmﬁamggeaol %sici%‘{\&é,i@g@dg%@@ﬁg)oﬁ’%bgmlﬁ&ml@m?a@ Molddw@r L.L.
- . or a rejn. .
oD RAoN e, 38 Freriel  cubkncer it datnebl, gRgT. A brimer for
plicigipns, & Edjtibn, dvmedenyne 89925 t ut ed 5 het er ocycl oal kyl
group or a group of fornula: -(CR20R21)n({ CR22R23)n
(CR24R25) 0- NR26R27; (0007] R2 is selected fromthe
JPD Nsyeitkalgssgthere: is shill aPRsA to Ripvidanfyprthergi R4 jnhibitors that would
et expgealel Vb, havd Quseitt | iepldoid ,phﬁbﬁﬁ‘e{c@@ioﬁﬁﬁbﬂperﬁ?s in the treatment of
%%lé%% %h%lﬁ;(célﬁc‘éa_r? J\%ﬁx gﬁﬁgggégs%géfdeg ir‘?'\;o%n%RéLn%fo’genesis
Ribd NiflRb i) BfrDeRA/8F imnRineNyReR) GERIAS- With a view to meeting this need a
U 80 A e o s A RaD e bR R Bl O RY o Ffimer o
Jretrigryeln8ystams pspecigly kisyclicohetgroryglic riggdsygtepts, ©aemedrocyclic
Isysteh BBt RRYbden iMREIGINA has sdehsthe buhAdidaldARY systand We have
e e T SR el BALRL RIS TR R bered ring of e
benzimidazole ring system leads to the production of a family of compounds with
improved pharmacokinetic properties when compared with the compounds of the prior art.
The compounds within the family exhibit microsomal stability and thereby demonstrate
improved half lives in the plasma when compared to the compounds of the prior art. The
compounds within the family typically provide a longer duration of action due to the
increased in vivo exposure (i.e., area under the curve, AUCy..st) thereby yielding improved

tumor growth inhibition profiles in the xenograft models.

SUMMARY OF THE INVENTION
[0005] In one aspect the present invention provides a compound of the formula (1):



consi sting of: H, halogen, -CN, -NO2, -CF3, -QOCF3,
al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl,
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het erocycl oal kyl, 20 heterocyzl oal kenyl, aryl,
het eroaryl, hydroxy, hydroxyal kyl alkoxy,
al koxyal kyl , al koxyaryl, X al ko heteﬂ%%ryl
al kenyl oxy, alkynylony y,

cycl oal kenyl oxy, g ey deytf dalkyl oxyp—R4
heterocycloalkenylox y, heteroaryl oxy,
aryl al kyl heteroarﬁ?alky , arylal kyl oxy, -am no,

alkylanino, acylan1ﬁb am noal kyl , aryl am no,

sul fonyl, al kyl sul fonyl, arylsul fonyl, am nosulfonyl,

am noal kyl, al koxyal ky, - Of¥huRi)- C(O OR5, -COR5, -SH
-§$§En OR6 acyl and -NR7R8, each of which may be

op onaIIy substituted; [0010] R4 is selected from

t[Be08Yr Ripisc ensomtionally exbstitited ahigroaryhickamy lan aptiopalyl substituted

h%'té?@éyb%lalkyl gﬂﬁb%’?gi‘;“ Foffo%f&{!aoa' kyl, heterocycl oal kyl,
aryl, "heteroaryl, cycloal kyl al kyl, 30

heterocycloalkylalkyl aryl al kyl, heteroaryl al kyl and
acyl, eezfﬁ"mﬁ‘)mwbRéR”myR’BR%Q,mRW&I ly substituted; WO
2007/ 030080 PCT/ SC2006/ 000217 4 [0011] each R5 is
|ndependently sel ected fromthe group consisting of.

HIOOGHI kyR? is sgidatenfrom thel degupydonsibiitigadl Heydlky!, latkeryl cailtykyll heteroalkyl,

ch/ab& , ky lcyclciéﬁ&eﬁyﬁ chéld%ﬁéyiébk}/l’ N labkyauhyﬁt e&ﬂ@(@;hw R'S(0),R™-,

, eterq;gg oal ?lalgﬁﬂb A 13,

t%ﬁ%@?ﬁpglkyl BnGOR IREach B MR ISRy be NGQ)SO‘?
AIN@FACIOIN(RSYREL briddcgyl sadh df QBIER Inag @6 pihaihssubstituted:;
i ndependently selected fromthe group consisting of:

H, al kyl, alkenyl, alkynyl, haloal kyl, heteroal kyl,
d?@ﬂ%alﬂf‘ys Sehettaérfr@aythle cm¢upy¢onsa’rlr3g of H'h,e@ef(baalw and acyl, each of

th%wg @F;t,g,\,g"y Suﬂ;g%{l@goocycl oal kyl al kyl , aryl al kyl ,

het er oaryl al kyl "and acyl; each of which may be
optionally substituted; 10 [0013] each R7 and R 8 is
i[wtspendaiw WreSthé earheor diffepent bhe a@ligdEpe FANBY §1édeH dm the group

I_cI;’on?é}é’t!( k?/fl' }-ﬁ“@fe@%éb;@,gﬁ%gw 3ar§¢l:kyl li éh%ltéerf) aallki%yl haloalkyl,

dylplatbahy{,yl ahlkglkynyh ethetenaafiod, oa¢)40},0|aﬂlvlkylcyclmﬂgdnall kyHeterocycloalkyl,
|

E%Ee?%éggiﬁ?lk@lgﬁétyl %gariagﬁ hydl?c?grhﬁﬁox%]kﬁ rhﬁ%o&?ya (ﬁ%&aékyl alkoxyaryl,

|"’ﬁiﬂ’é\6‘é¥ﬁﬂ%ﬁﬂ’l y sdkewlosd fr slyaiRxygr oupcledndext i ngCYGIPa'KP“VIOXYa

&iel@;‘cboycloﬂk%@@}" h&@%cﬁild@k@ﬁ&loxyeacaryﬂfxy\/\hl KlerOBYIORE  arylalkyl,

eroaryall&/ tfanslltwloxy, -arhino, 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;



[0015] each R13 is a bond or is independently selected
fromthe group consisting of: 20 al kyl, alkenyl, and

wa@bdoyoyloso each of which may be optionally subspit/st®ds000217
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[0016] each R20, R21, R22, R23, R24 and R25 is
i ndependent Ly sel ected fromthe group consisting of:
AP°H§| ¢Gen R’ Isdnglepengsptly seigaied frm%@, grawgﬂn,s'smg@‘h'% alkyl, alkenyl,
aéllkwylyhalod’llfall,@ﬁiek:l)dlkyll, lc(:tr:?dam@l lhstawlc clbtyD i \Heydroaryl, cycloalkylalkyl,
yC C oal kenyl, , .
B bRk 728U e YRy S et reh of yiich may be optionally
Hrubetitgediyl , cycl oal kyl al kyl, heterocycl oal kyl al kyl ,
aryl al kyl, heteroaryl al kyl, aryl al kenyl,
C &Efalkylhgteroalk |, heterocycl oal kyl het er oal kyl ,
r{é o &G ﬁetSéP%?&PR%n,ﬂv 891SAterbr I 819 Jgdip canyighingxsf: A, alkyl, alkenyl,
hatidin@Xxiyaad R, ,he&rdwayly Eycﬂda{ﬂ@x ysatbkalyswoau@i, leeyr rtetbaryl, cycloalkylalkyi,
r.oary. e 0Xx al kynyl oxy, . .
?f?%%ﬁ%@%@, arw%?%lr%e@%rg?rgélkwﬁngiﬂyﬂ eg%?fovs@cfh may be optionally
HUWHHIRY| oxy, phenoxy, benzyl oxy het eroaryl oxy, am no,
al kyl am no, acyl am no, 30 am noal kyl, aryl am no,
al koxycar bonyl , al kyl am nocar bonyl , sul fonyl,
APRIPI s Fero Ry PRd Rajsi indepandenity pelecied, fram thepgrpiip consisting of: H, alkyl,
adiyengiu | ikyay| haﬁﬁfk!vi, heﬁr@ll%sc%d@%t s hetecibtlcyclo&ﬁﬂ, arffReteroaryl,
each o | ma optio y ,
o R o 3G Borlog Ml S AE, FofEseeth ko e aagh of whicn
froaynhecopjpralip seifstifubadpul a =0 or =S, and/or R22 and R23
when taken together may forma group of formula =0 or
=S, and/or 35 R24 and R25 when taken together may
I8P a SgFBBp aBF R oleriRflerendentit selested\iompthe Braupamassting of H, alkyl,
RIKEBCRHIMYB QDGR of hibR Ay be ephallfibaficled27 1S
i ndependently selected fromthe group consisting of:
H, hal ogen, al kyl, al kenyl, al kynyl, hal oal kyl,
HeO6hl leadly R'™ iset borstadrkiy lindepgreleotht ksiégted: framdbé lgenup | consisting of:
l.oal . ; , ,
R P8 al s PR PP e B e, 1
aryl al kyl, heteroaryl al kyl, aryl al kenyl,
qyclcpaldsyn REY ePQAKIRZ, Afetapd GEY il inddpksdenal sereatkd Yom e group

het er.oar yl het.er oal ky I er kyl . hydroxy,

AP ol o sy PFs: APy lomyt, heloaky
dialoalrgihydx y haledikymly | deteroatiyt | oaicloglkidox gycloalkenyl, heterocycloalkyl,
helds EM&{&@I,W X YreteRS |,§fi~§cloal?§léﬂg@1! ﬁ%gﬁ(?@ﬁloalkylalkyl, arylalkyl,

het er 0ar oxy, mno, a m no,
J@iﬂr%ﬁw'ﬁév,', ar prdatiany,  prekRalyheterealyl ox hetemprloalkytheteroalkyl,
HelePrarardtOronanyl, alslerssl PC%F@@M| hy&tok=may | alkoxy, alkoxyalkyl,

Bl 5'%%%&??‘% gﬂiselfj‘gﬂlﬁyln ot %W%é%éﬁtewycloalkwoxy,

vdnyloty, agialdyexy, itheopty, daadylogy hetesdaryledye dmira; aRR@méad acylamino,
7 0 b h | a 0

TS SO AR hl, M LG gt

AHRasifany b aryetfenyb cpdsWEYkHO QY o@EO)QRI0 18PRZ -, -SR’, -OR® and

?a@c'!,illié‘dd_l_cﬁ@f %giam“tap ?% gpwanllmaﬁitacgd;gg 0}‘ » CH2-, - CH2CH2-,

A - epe, - al keny| ene, -

2l ey ny 1 0 R b et YRS mav Sy Sieub i Bimids =0 o =8, andior
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;



substituted with one or nore substituents
i ndependently selected fromthe group consisting of

weoogzmbky!l ; [0019] m n and o are integers PCT/SG2006/000217
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[ ndependently sel ected fromtsye group consisting of O,

3 and 4; [0020] or a pharmaceutically
a[@Q:H[bt aﬁ@P'@ Rialend & [§riBgRnggIeHE seleeted [ foon the grﬁure,rﬁ:@nSIstlng of: H,

erréivgdh NEB, afkfan)ﬂ fhm(yhylvw%main@n hE8alkényHhaebalkye oAy Betfoalkenyl,
%efefgcdglso?lt(ﬁ¢et%ocyﬁ8ﬁlggnyg %311 j;ete[r?ﬂggzﬁy%plkgglkyl heterocyclgélkylalkyl
pHvdalkeC beteraaatidliy!, agylelieamh| eycmlikyiheterqaikytirheterodyeloalsfihegéroalkyl,
[I%?g'g% IK\%‘(EI::] gikf)l a?/lhBt')er?e}f@ )Fvydrx %I?ro?gaﬁkfs ﬂ@x&negikoxyalkyl
él%mrﬂenta'kRBV'%d RUEY’MQ%‘YH ade ‘W@m@’@rrﬂt?tﬁﬁ%da?'éy'@w aryloxy,
fp1anadcy( |I@teroy\@oiﬁomoaﬂy@%6S@QQ@AI@OO%&gamﬁo arflamino,
o B T Oar g abeei SRRy o B, aRVsufory
tdilgisatfinyl, arylQIRR@] amdselfiel,aniosulRehyl, SR® ¥ind mdyl Zeawh eof adich may be

npounds of formula (1). [0027] As with
do%'b&ﬂ SU&E' &%ﬁructurally rel ated conpounds which

pzs& e By wam faksen tagethertiithites nitregantaigr tgwieipibiewpre attached form

RiredpBbiend stisstitutdigetPoyaIoarha glpt he Formula (1), (la)
and p?l b)ﬁl n 10 their endkjyage gppl ication. [0028] In

one enbodi nent the group R is a group of fornula
[0018] Z is selected from the group consisting of -CH,-, -CH,CH,-, -CH=CH-, C;-Cg

alkylene, C3-Cg alkenylene, C3-Cg alkynylene, C;-Cs cycloalkyl, unsubstituted or
substituted with one or more substituents independently selected from the group

consisting of C4-C; alkyl;

[0019] m, n and o are integers independently selected from the group consisting of 0, 1,
2,3 and 4,

[0020] or a pharmaceutically acceptable salt or prodrug thereof,

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

X\ (li
N— "% _OH
R2_</2 31 | E\'sgl__z ~ ,}l

'TI /\Y RS

R'l

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):



-(CR20R21) m (CR22R23) n (CR24R2a) o NR26R27. 15 [0029]
in which m n and o are integers independently

weedoenseesh f rom t he group consisting of 0, 1, BeT/8cR06/000217

10

15

20

25

4. [0030] Accordingly, in ong enbodi ment the conpounds

of the invention are conpounds 20 of fornmula (lc): X

OR3 N N-~C7 46Z OR4 YR ~ 2 3tOR Fornula (Ic)
wherein RL is a group Qf_f la 23 - (GHAOR2' ) m
(CR22R23)0(CR24R2%3>_@R2 r %2 d R2, R3, R4, X

Y, Z, R20, R21 , 2, 7 5 , RR7, m n and

o are as defined for gonpounds of fornmula (1). WO

2007/ 030080 PCT/ S&006RD00217 7 [0032] As the val ues

of m n and o are integerq:or"ﬁ@gilg? fromO to 4 the sum

of mtn+o is an integer selec e((i romthe group

consisting of O, 1, 2, 3, 4, 5 6, 7, 8, 9, 10, 11,
065} 2- or ol fhaRRcERANATBRELIE BAt Spddly thirRsD s an

i nteger selected fromthe group consisting of 0, 1,

2, 3, 4, 5 6, 7 and 8. In another enbodi nent the sum
obozet n+whdrein &M, RINK ey end B asalselefird for compphedisgf dampula (1).
consisting of 0, 1, 2, 3 and 4. In another enbodi nent

the sumof mtn+o is an integer selected fromthe _
gioo cAmwitis ainhgrows obstegirally rel@ed spmpeungsm ahishdepgesg a particular
eRiQALarRIT glolSs %mrﬁgrr&]" 3t thel compountBedt thd FSmRECUY, Ga)Rlnd (Ib) in
i's

"selected fromthe group consisting of: 10
-heironesp)aPPIgREBR27:  (C R22 R23 )2- N R26 R27 ;- (
CR24R2e) 2- NR26R21; -(C R20 R 21 )-(CR22 R23)-N R26 R

2[z)i)28'] ( %gg%%béi%eﬁ%ﬁgagbﬁﬁ%%%&p 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):

A O>—N’R3
:N \
N 2o
[ Y
R‘l
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).



_(CR22R23) - (CR24R25) _NR26R27 [0034] In one form of
this enbodinent RL is the group:

wo f@oRBSIeR0L) - (CR22R23) - NR26R27; 20 [ 0035] Thi sp@r1/9§1006600217

10

15

20

25

conmpounds of the formula (11)7 X OR3 N NR2CN145

\ 7 RO Y _R22 R2 R28~ N For

032802 R BIE 5f p o2re REgeReangge T .1 RV Sufgd menvo i

RitSinteG@tsetantbd R the @raup cdedistingdf 0,1, 2f Br4ndl @, 7, 18) 9 10, 11, and 12.

\Aﬁ%ﬁ%]en‘llbgdlﬁ RS Eutjn &f RQFI-[B Efantlnéi‘u %QEE P%R\tt{}%érohﬁ cghsustmg of
rovi des compounds o

2@017/2@:?06% BTGS20 06/ FYRL pmbgdikept-t R33U"R2fNr+n+06Rs gn integer

l\Q!édtedl??cfl'r)n the gm CBRéistmg B?—@ 1, 228 and4.7 IrFaHomet ém()b&ég%nt the sum of

wher ei

é"* daaw%egsF%e'%%cham H'savr?bw GPB?'?W?PQB% a 5%

[0033] In one specific embodiment the sum of m+n+o is 2. When this occurs R’ is
selected from the group consisting of:
-(CR2°R21)2-NR26R27;
-(CR22R23)2-NR26R27;
-(CR24R25)2-NR26R27;
-(CR2°R21)-(CR22R23)—NR26R27;
-(CR20R21)-(CR24R25)-NR26R27;
-(CRZR®).(CR¥R®).NRZR";

[0034] In one form of this embodiment R’ is the group:
_(CR20R21)_(CR22R23)_NR26R27;

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

R3
~

R2 __</ 3 O__R4
N /\
R20 Y
R21>§<R22
26/N\ R23
R R27

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):



S (I'). [0039] In another specific formR3 is H | eading
to conpounds of formula (Ilb): H X0/ N NR2--</
w@doohs0080 Z O H ~ R20 Y R22 Rz1 R23 R26~N BZiSG2006/000217
Forrmula (lib) 10 [0040] wherein X, Y, Z, R2, R20,
R21, R22, R23, R26 and R27 are as defined in fornula
(1). [0041] In an even nmone speRific Rbrmof this
embodi nent R20 R21, R22nand) a provi di ng
conpounds of f or nulge_(#%) NY¥—ff 66 Z OH Rz
~31 17 NY R26/ 4\ / roula (I1c) [0042]
wherein X, VY, Z, R2,» an Y are as defined in
formula (1). WO 200'?‘2/1 00832 PCT/ SG2006/ 000217
R

N R23
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):

N~ A N
\
rRe—62 | 5{—— o—H
N Z
R20 Y
R21>g<R22
26/N\ R23
R R27
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):

N N
\
R2—</2 31 l 74 Sé—“Z O—H
//

N \Y

Rze/ N\
15 R27
Formula (lic)

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



9 [0043] In another enbodi nent the sum of mtn+o is 3.
When this occurs R is selected fromthe group

W@MSA'OSIOkmg of : -(CR20 R21) 3-NR26R27; - (C R22pE28%:2086/000217
R26 R27. _(CR24R21) 3- NR25R27; - (CR20R 21

2@@5@@350}\ N%QRZ7 @QCRZO o n+2)2 w@grﬁ)tzh? ocléllj!?seRRZs selected

m)me(g@mzcﬁstmula%m? 10 (CRZOR 21 )-(C

R24R25) 2. NR26R2T: CR24R25) 2- NR26R27.
_(CR20" Rea ) _(CR22RZ ¥ ’N R26R27: [0044] In
oneformof thls enty r%n)b “s a group of the

s formul a: - (CR20 E@:{Z)RZ(;)(;R&ZRZB) (CR24R25) N R26R27

[ 0045] Thls provi des un ;ornula (rrry: X
bR N N R T GRR A 2'%2& R0V Rl R 22
R24 R23 R25 /N, R25 W“%z-mﬂm*;mmelaﬁ [ 0046]

wherein X, VY, Z, R2, CREAED 27R22, R23 R24,
R25, R26 and R27 are as, %2%4“ ned )ﬁ @s?grhul a (I). 25

10047] In a specifi c(RFm )erKCfﬁzh‘R Q)-REBdi ment R4 is H
10 Which provides conpa W(CR?WQ)QJNR”R‘W ia). WO
2007/ 030080 PCT/ SC20 Q&Q) 24R25) NRZRY:
CRZORZ'\ CR22R23) (CR24R25) NR26R27
[0044]  In one form of this embodiment R' is a group of the formula:

15
_(CR2D R21 )_(CRZZ RZS)_(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).



10 X ORs N NRR2-~N1 | 74 5\Y OH R21 R 22 R24 R23
R26, /N, R26 R27 Formula (llia) [0048] wherein X, Y,
w@200R830088, R20, R21, R22 R23, R24, R25, R26 apcir/§8€2006/000217
are as defined in 5 formulaigl). [0049] In another
specific formR3 is Hleading to_conpounds of fornula
(Il'lb): X O/HN R2 2 31xQ 56 H;ENRZON?y R22
R21 R24 R23 R25, /N~-R2Q Forpti (111 b) 10 [0050]

wherein X, Y, Z, R&x2 RZ0 HR24 R25, R26
~R0,
¢

B2°15, 2,

and R27 are as defin ﬁ/ihula(l). [0051] In an
even nore specific of thi syenbodi nent R20, R21,
R24 and R25 are H, R&22 and R23 are net hyl
provi di ng conpounds rmula (Il1lc). XO-/H N NR
2, 46 Z0OH R4 R23

4

Formuia (ll{a)

[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):

R%C Y
22

R21 R
R24 R23

25
R /N\RZG

R27

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
R~ SD@— o—H
N /\Y

/N\Rze

15 R#7



2N 3 17~ Y N R26 15 R27 WO 2007/ 030080
PCT/ SC2006/ 000217 it Forrmula (tilc) [0052] wherein X

wo0200Z/030080 R26 and R27 are as defined in fornmp@r/$éons000217

10

15

20

25

30

35

[0053] In each of the above emnbodi nents of the

invention R20 and R21 may represent a 5 nunber of
different variables. In ofeMdd¥) ment R20 and R21 are

i [DQfZp e nverendin X, .6, &1 R and R mrd edefinediip ferovugi (9t | ng  of

H, al kyl, al kenyl and al kynyl. In another enbodi nent

R20 and R21 are independently selected fromthe group
dBOESH stIn gactoet the alrye gtbptliments of e inventidreR”® apaRStinaerspresent a

RRhbanek dﬁ?e'l:erﬂrvﬁndtﬂéé'e FPr@ quaeé}%dﬂlrﬁtﬁ'{t eet e [xr é’r@rrﬁd@ﬁerg{eﬂﬂ)pselected
onsj stin th'y i sopropy| 20
o |gr%%cﬁg9§|stm§ Ogﬁdﬁlggé,tqlllgﬂny&n rﬂ}qynylbmano’chef §@g9ﬂr pnt R* and

R4 aﬂe()lndbmeﬂdflylhrl-sblettyl:l frodtaé Igyduptﬁdhéjlﬂ;tmgﬁﬁm Ad, alkyl in yet another

e 21 e

i, 9 Ry DR DY g o

rmet%@osthrl !Sﬁp@ﬁﬂh PPyl Reethybpropyle d3atimetbylpsopyf, bubé isobutyl, 3,3-

|dW&H§'IJbQﬂ/l %h%dty%gntﬂay n{e@h?/f %@ﬁw pé‘nt—4nérgp$ré>8@fhe§tyl and octyl.

q %wnt varj a pne enbodi nent
Ra&p eerWt?O)‘?'”éeé‘F BctaéﬂR 1"5ef’?t8r'ﬁ the group consisting
of H, al kyl, al kenyl and al kynyl. In anot her

[ | nd enden ted from
g Eﬁgé%hﬁﬁire?%b%vg%ﬁr@iﬁg SR e s S B g Ry foBeent -
EWERET reRp zarmb@smorw @andmem Rffamti W @“elmkepew ehiyoselected
triogh tﬁé @kﬂ@lp%@ﬂﬁétﬁb loP@, Qﬁyl IilkenW‘%rtnB‘3érrkynﬁt Wénoth'eﬁ QBB&FMEM R? and

) t
L RN A SN
2nmbetiment R}S?elélﬂicy:cR,23 Bﬁnhdébeﬁﬁeﬂ_tly Jarxiel, 2frd?h€g‘e§|:/\)groaﬁ ctonsisting of H,
. u r,e i men are .
S 8, el S, RO S Ao Bt A o o
&irsthyl-butyl, 2-atmd-butglp pentyli 2-methyb demtein perfRAzensin HexRR Jeptyeand octyl.
bﬁ’b urtket Bibodih A ¥81 arddr2e %hnd&eﬁd@'ﬁtl@@é’&em g{eur@n%lfg consisting

E e invention R24 and ,§ Epresent a
Sf 2ly's ine? @Rt Wﬁ?'ﬁ'%%?@?'m?rﬁ'qor?é‘d giPAeRPetd4 and R25

are preferably 25 independentl y seI ected fromthe

géd%gﬁe%) Q%gsgf tr\’egabt%(/e&z\bgdlk&ﬁi g? he é” ht&)érg'-g %@%F&yl ay rIeBresent a
sumber ofl differemtt Meriaglesup looerd snibedimsht B3 and &kyare freferably
Yr%%p@{&ggrrfgegsn??@%meme g‘?&@)oﬁtghlgrssﬁ?gﬁaia amd %m@ﬂﬁ' %ﬂa'arkynyl In

Wﬁer emgqgﬁp%\lﬁ q%" pHle, mdgpgmc}eﬂly ﬁql%@q from the group consisting of
3 @hadairget hWei Erﬁdilﬁl%tbmbobrkﬂeﬁi l-?z“laﬁél’ll!'{laet ok, lnderendently selected from the
é P%IOF? étrgﬁ tof Utgl\r/e q‘yl ethy ropyHt B/robyl p2e Qtwl/l propyl, '5';33 dr%efhyl -propyl,
butyl, |sobutyl 3,3- drmethyl -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 Res are both H [0056] In each of the above

w@mw,dj;ommts there are a nunber of val ues for PEHs@NU6/000217

10

15

20

25

30

In one enbodi nent R28 and R27 are |ndependently

SqefR%tﬁyh | GSRyBOT) R R iR RE-eTe ety oot

eatbtytlazrrmmetlﬁﬁﬁ/ -ghyl. R27 are 35 independently sel ected
fromthe group consisting of: H alkyl and acyl. In a
further enbodi ment R26 and R27 are independently
J6057t t del anethen qpkodigrent i’ doadrteracigloalifyl Broup midhymay optionally be
eduBshuted.sopropyl , propyl, 2-ethyl-propyl,
3,3-d|nethyl-propyl, butyl, i sobutyl , 3,3 WO
2007/ 030080 PCT/ SC2006/ 000217 12 di et hyl - butyl
Joeashy|In long ydrm ghenis winpodmantt thy hetefrendliodikyl grenp isdsedetydd, from the
h%% onF\ ., octyl, acetyl and 2-nethoxy-ethyl.

nother enbodiment RL is a het er ocycl oal kyl
group which may optionally be 5 substituted. [0058]
In one formof thig enbodingnt the heterocycl oal kyl

group is selecte ron1the group consi ng of: ,ivy,
.rvt, I N NR28 a H0059] in R28 |s

sel ected from tHe gr up c nsi |ng of H al ogen,

al kyl, al kenyl, ynyl , alkenyl
heteroalkyl, cyclo kyI cycloa enyI

het er ocycl oal kyl , eterocycloalkenyl aryl

het er oaryl , cycloalkylalkyl heterocycloalkylalkyl
et eroaryl al k | al ken

Aokl %r%?er'aaf%'ﬁgfﬁd Vbt 5 sty FRPREIE b plgory 12k, akeny

hedityeylp dnaloblthglt daalkkml,, hetegdatkgl aryolaialkw,l cydiyatitenyly , heterocycloalkyl,
W?éﬁér&’&}ﬁf%lkéﬂygl kb}rfiol’%g(er&lrﬁo «%%IIOF% l?lkyla'rl‘e%é’&f%%élkylalkyl arylalkyl,
H@t%@qm@{gylom mlajl;qpyl ar y¢y@;@9|kylh%{p5p|a@ylky| d)egerocycloalkylheteroalkyl
h%ielﬁga?nﬁﬁéétér‘ééb(yl aHﬂva@ter@HllﬁngﬁHr‘B ﬂ%%?%lw' ralkoxy, alkoxyalkyl,

X ya

s siilod e@v%ﬁp%c%%%ﬂvﬁoxsér& lekgpvcioalkylony, - anloxy,
syldloyigdy, lerabrigipkys ulafminoy | alkgbrkipb s Ldrfineaiy), acylamino, arylamino,
3{ }1&{/' ft%ﬁ¥yl?xy, V%d)éﬁl feﬁl@x%carb%ﬂh oa:f]lylﬁfnﬁﬁ%la@oﬁﬁs a?ﬁ%:yl sulfonyl,
[ﬂﬂ()’@@]foﬂyh a&meul&rmboww@ﬂylmlsulémé,ear@lmseltiorm $R’tang acyl, each of

Gﬁr@éﬂﬂnéﬁtﬁbsdgﬁubhﬂl s@bstitdtec! Kyl , al kenyl, —arylal kyl and
aryl acyl peci fic values of R28 are H met hyl ; ethyl;

propyl; 2-methyl-propyl, 25 2-2-dinethyl - propyl;
i[8@G0T opy bhe 8mBodiméntiFt isseleetipd Gpwlthe bstiy bonsistindp ot iyl glkyt, alkenyl,

u | o o, | - (Y] N
%rﬁ?I& gﬁé Q%{/‘acﬂ tS)f)ch \(ﬁﬂie\é o’f R %e IA-’I I‘r%%h%%wgpﬁgﬂh% hn);athyl propyl,
r?ozryimethyl propyl lsopropyl 333-tr|ﬂouro propyl; butyl; isobutyl; 3,3-dimethyl-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
wetoensoye! oal kyl group is pyrrolidyl, tetrahyern§erghn0217

30 tetrahydrothiofuranyl pip@ridyl pi perazyl ,

tetrahydropyran |I|no dlazapane
1[8(5@23 AEEB‘QK%T e"{boﬂ‘”t?i'h'ge'ﬁﬁﬁgter% 9PUR- oxat hi apane. In
one specific enbodi ment R selected fromthe group

03 1ol P 5 Tk, RTPELGAT o9

[0062] I n another enbodinent R is a heteroaryl group.
[0063] In another enbodi ment Rlgis a group selecte
fromthe group consisting of : H 1 NHHN NC bN
10 HNH 'V V NH T~~N1l % v N~ WD 2007/03008

fo
P@)_fsézqoefoo 217 N ANY o&gﬁ\/ ~_
s 20071 030080 PCH 562006/ o017 156 y [0084] In one

specific enbodinent R is a group of |7 fornul a:
NIl -12 H

rL / e
?{fA\\\/// \\T/// EQTA\\\///N\\\ ?Qf/\\\///N\\\———-

?‘(\/Né—/ %/\/\T)\ ¥ >

WY NGO ENG!
Ay
%{\/“W ?{\/W

10



5 [0065] In another specific enbodinent R is a group
of formula: H i0o [0066] In another specific

wenodsosent RL is a group of formula: H | [ OBGT$G1006/000217
yet anot her specific enbodinment IRL is a group of
for a: 15 H [0068] In another specific enbodi nment
Rl is group of formula: WO 2007/030080
PCT/ S&2006/ 000217 16 N [0069] In another specific
enbodi t Rl is agroup of formya: 5 N [0070] In
anot her specific enbodi nent a group of for
N 10 [00f1] In another specifi nbodi nrent Rl is
group of rmula:  NH 15 [0072] In another specififc
enbodi nment is a group of forwula: WO 2007/03008
PCT/ S&2006/ 0p0217 17 [0073] In o enbodi ment R2 is

seﬁh% fr the group consisting of H alkyl,

cycloal kyT, he roalkyl,%%gke%%ky. | kynyl, al al KyN
and cycl oal kyl al kyl , each %f i'ch may be opfy onarTy
substituted. 5'10074] In one formof this enbodi nent

R2 is alkyl. In one enbodi nent the alkyl is a Cl- Clo

al kyl. In another formof this enbodi nent the al kyl is

a Cl-C6 al kyl group. In another formof this

enbodi nent R2 is selected fxomAhe group consisting

; ethyl; propyl; t hyl - propyl ,

t hyl - propyl ; isopropyl|;

i'N our o- propyl ; butyl ;\isobutyl; 3, 3-

-buytyl; pentyl; 2,4,4-trynethyl -pentyl; hexyl;
[, nonyl, and 2-net hpxy

?i/\/NW TN




10 nonyl. [0075] In one formof this enbodinment R2 is
al kenyl. In one formof this enbodi nent the al kenyl

wo 300av080bscClo al kenyl . I n another form of this PCT/SG2006/000217
enbodi nent the alkenyl is a Gk-C6 al kenyl group. In
another formof this enbodinent R2 is selected from
the group 15 consisting 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. [0Q76] In another enbodi nent IS
selected fr the group consi sti 1IS(OR'-, 2
R'S(O) 2R13 | R11C(O N(R12) R13_ RA7SC2N( R12) R13_

1N(R12) 0O R13-, R'N(RL2) S02R13-,
Ei{ﬁ%R$2¥C(O}QtPE?)Rlélﬁf?n\gpe‘ rn1 tht§{f\\\///N\\1///

enbodi ment R2 s a group of the f
R'C(O N(R12) R1 In one form of HuseMmmrmm R13
is aCl-C6 alkyl. In a speC|f|c formof this
dﬁ@ﬁﬂlmemmeR¥$WE§HWBwhvht%NSSQHWPOkaﬂdﬁe formof this
enbodi mrent R 12 is H or Cl-C6al kyl. A specific val ue
for RL2 is H 1In one form of thls 25 enbodi nent R11 is
Cl1-C6 al kyl group. Speci Meor R11 include
t-butyl and propyl. EBECIfI exanpl es of groups of
this type include: (CHB 3CCH2CONH( CHR) 2- ;

5 (CH3) aCCONH( CH2) 2-; (CH3) 3000NH( CH2) - and
Qo8¢ sPH2h 266K Spajic embdiihett RSpechrbugoMaiies of R2 are
sel ected fromthe group consisting of: H nethyl; 30
et hoxymet hyl ; [Bicylco[ 2. 2. 1] 2-yl met hyl ;
Adamant an- 2-yl net hyl ; 2- net hansultf anyl - et hyl ;
2,2,2-triflouro-ethyl; propyl; 2- P di met hyl - propyl ;

i sopropyl; 3,3, 3- trlfl r opyiN butyl i sobutyl ;
3, 3-di met hyl -butyl; but= ’pgﬁy*//J yny pentyl ;
2,4,4-trinethy|-penty| Blcyclo[z 2 1] hept - 5- en- 2y1,;
hexyl ; hex- 3-enyl; octyl non- 3- enyl ; non-6-enyl ;

ho B ¥ifornfes| ohexyl ;
10 (E(%P_%] %knofﬂ@ﬁéﬂecm@erﬁ C%%?O%ﬁ&l?&w) e
(CH3) 3CCONH( CH2) - and CHB(CHZ)ZCONH(CHZ) WO
2007/ 030080 PCT/ S&2006/ 000217 @8 [0078] In one
enbodi nent X and Y nay be the sqne or different and
are selected from th up Cogsi sti of H, hal ogen
Cl-C4 al kyl, -CF3, -N&, - RS,\,G%L,Q -SR6, -CN and
NR R8. 5 [0079] In one enbodinent X is'H [0080] In
one enbodinent Y is H, [0081] In one enbodi nent X and

;@}%t Ipfél olhe?ggecq‘tc chidBaithefNI i a%PQ%'p SRSl the 10

15
H

%W“Y

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



we p@eioddogo val ue for R3 is H 15 [0083] In one PCT/SG2006/000217

10

15

[0082] In one enbodinent R3 is H Cl-C6 al kyl, or
acyl. In another enbodinent R3is H or Cl1-C4 alkyl. A

enmbodi mnent R4 is Hor Cl-C4 alkyl. A specific val ue
for R4 is H [0084] In one enbodinent R5 is Cl-C4

al kyl, heteroal kyl, or acyl. A specific value for R5
is methyl; 20 [0085] In one enbod nt R6 is Cl1-C4

al kyl, heteroal kyl or acyl. A sp ic value for R6
is Cl-C4 al kyl; [OOSG]?kg/\heveﬁbddxnent R7 and R8 are
sel ect ed frontthe group tonsisting of. H Cl1-C6 al kyl,
C4- C9cycl oal kyl , C4-Cgheterocycl oal kyl, aryl,

het eroaryl, arylalkyl, and h teroarylalkyl 25 [ 0087]
MAPAS?1 i £IniqBethen qpe%ﬁ'c ?’ﬁ@dtf%ﬁ‘ﬂt Bblsésgr@l‘ﬂ%‘?fﬁ%rg‘é‘@ above may
be optionally substituted. If the variable is
optionally substituted then in one-enhodi nent the
opti onal substituent select fromthe group
consi sting of: hal oge N, - NO2, - CF3,

- OCF3, al kyl, al kenyl 7 aIkynyI hal oal.kyl ,

hal oal kenyl , haloalkynyl heteroalkyl cycloalkyl
%cloalken , 30 heterocycloglk I heterocycloalkenyl
APY(0] e erdtherspecificsrapasicgent Ry Braowgun ®yormuls koxy,

al koxyal kyl , al koxyaryl, al koxyheteroaryl, al kenyl oxy,

al kynyl oxy, cycloalkylox cyc oalkenyloxy,
het er ocycl oal kyl oxy, heter oalgpﬂitoxy, aryl oxy,
het er oaryl oxy, aryl eterodr yNal kyl ,

aryl al kyl oxy, -am no, al kylam no, acyl am no,
am noal kyl, arylam no, sulfonyl, alkylsulfonyl,

g{gwhzulto[n@da%;@dét@ w.l;fegmngeﬁtrwalgt% of ehméyal ky, -

and acyl. WO
2007/ 030080 PCT/SGQOOG/OOOZ 7 [0088] In a further
enbodi ment the optional substiNtdients are sel ected from
the group consisting of: halogen,™=0, =S, -CN, -NO2,
al kyl, al kenyl, heteroal kyl, hal oal kyl, al kynyl,
aryl, cycl oal kyl, heterocycl oal het er oaryl ,
hydr oxy, hydroxyal kyl, al koxy, al klyl am no,
am noal kyl, acyl am no, phenoxy, alkoxyal kyl,

benzyl oxy, al kyl sul f onyl | suLfNhyl, 5

am nosul f onyl , -C(C»CRSﬁ’/ar¥T‘€¢f and acyl. [0089] In
one enbodinent the Z noiety is at the 5 or 6 position.
In a specific enbodinent the Z noiety is at the 5
pi0872 i dn andthercpecifmdnaiticimestt RY lse gloupéfdtnnules a gr oup

of formula -CH=CH. |If the Z nojety is a group of this
type it is preferably int " 10 configuration.
[0090] In addition to conpou of Forrmula (1), the
enbodi nents di sclosed are als




directed to pharnaceutically acceptable salts,
phar maceutical ly acceptabl e prodrugs, and

w@barosweutical ly active netabolites of such cpapeends000217
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and pharmaceutically acceptabl7e 15 salts of such
met abol ites. Such con‘%gunds salts, prodrugs and
8e7holint e gmbodipenti Reds selsrted dfrany dhg qr@fpep?f@&t% of H, alkyl,

heyeiehlRyl aﬁaterbw dikehyl palkynig aiR@EakS! an@ rcyclé‘Mﬁlkyl each of which may
mh(}pﬁg@l {uQOgl] The i nvention also relates to

%Sg On'p03| tions including a conpound of
the invention with a pharmaceutically acceptable

8674 genn offé 'ram% hh@srerﬁB%'in%rﬁ R is A0 m%%éﬂedbedmht fie alkyl s a Cr-

er asp ect resent | nventlon prOVI
o¢1o@|kélat'wemtheaffora1 Ofdhlg sriedimeni i glkyys a &s'&g@ikéi't %raunm Ipfgnother
quasmmuoaidwehw?db %éIHi@cédé 68 mﬁd greah borférs?ﬂmg a‘;femaﬂwloathyl propyl;
- an esi.s.includin I.SIra |on
e R R e P skBryb San et S o Rty sobutyt 3.3
fdmatlhylebu(w ;) peniiih 2,4 Attriroe thgmestyid ihexyll; olssptl/, ad>csyn naglyl tagd t Bmethoxy
pr%ﬂ?rmceuti cal 25 conpositions each conprising a
t

erapeutically effective amount of a HDAC i nhibiting
agent of the enbodinments described with a

tF{b@TE{]TBQE bhé fblah :of/th&cethﬂjbl H?Mnemia@mbm M ondifbritedTithis E@bodiment the

rea ul. ar roll ratl ve

L B b Syt Branb s o oy e Sribhiimefi g ket s @ CC:

calkengl, givepi gim another foeh lof tois embogimenk dt’i i esedectadefrom the group
3 t

g%lrr#%n & Ltggrﬁ/?,'] {A;ﬁ BhR &Hp—g-‘%h?'egét-1 é}@{ %?—QE&I bﬂf‘:%- ﬁﬁ pent-1-

trat
VG983 G P L), FRODOAIVLITx T bt Aot R iy hex-4-enyl

HrRiteliBLerys sel ected fromthe group consisting of but

not limted to cancer (e.g. breast cancer, colon

cancer, prostate cancer, pancreatic cancer, 35

I [Gmmm lasanothymnerhimiassnt B89 &y $edvteddooethe grmucmobibm@tcrﬁ RAS(O)R™-,

g@ §@Iﬁi§ i nf IF@ gn'ggmsease%/%@w{ggﬁyst em R”NéR’Q)é:(O)R‘a

ers n 10 car Qvas u di seases
)R

RN DS OR - afR] u@%ﬂ@«w ‘i by ona lerepEERSEPogig! R i 2
I rM&H oﬁthbrf&ﬁiuﬁa)sa"@(l @mﬁ .t sHeorRM OF WM HILAINH®Bis a C,-Co

200 h
B o R b ?'%Bfex‘fa gthyf Hedhpaform of s
terﬂ;lmalenent IRGhisi gt O Cealkll.s dasmecEin daluaffecRi?osi$l. dins@wsfesn of this

"Kt?%ier X " o8 Qﬁgqt%rk&ﬁéeroﬁssyé rfl@lvlal'ugg Fo?@‘onéudel {]bu \)/l and propyl. .

ﬁ@@ﬁlaerexamnle@nef e9BuRl nefntthishdypepr @leezer 4EHyeCCH,CONH(CHz)e-;

OEONH €F);CABNIG land 8P, (CRG)LEORH
?(Igfrgyras OP ﬁéﬁz&%?g 039)?0 ﬁjgg}legganc?(eg%[owgm Dl'he

I nvention al so provi des agents for the treatnent of a
dostw dapecausxauheb)qf R?asrs osviletegidfravh tthe @roupcoameisting efd Hyymethyl;

détﬁ gPZ[B%gl n,«gf '2'1&2’36?1' g /9«1%%? a?%lrggthgn lrﬂ&ﬁ&%%iféqyl-ethyl-
h%z.aﬁmfloumﬂetbﬂe pearilo F-Zreimethyherogye igopropyl;  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-5-en-2yl; hexyl; hex-3-enyl; octyl; non-3-enyl; non-6-enyl; 2-methoxy-
nonyl, 2-phenyl-cyclopropyl; cyclohexyl; (CHz)sCCH,CONH(CHy)z~; (CH3)sCCONH(CHz)2-;
(CH3)sCCONH(CH,)- and CH3(CH;)2CONH(CHy)-.



10 an anti-cancer agent. |In another enbodi nent the

agent is an anti-angi ogenesis agent. [0096] In one
weniodsosent the agent contains a conpound of fErTEGER06/000217

(la) or (Ib). [0097] The inventsi on also relates to the

U%%Z%Lego ounds of formula () in the 15 preparation

of i eamEnbodimentviy@nch Yt way e Hie semeordifisantiend eraissiedted from

bythe grosp corssistin vl H, agen, TG ERGNLEH, o dlcﬁb}f:pt ISHPS_. 8¢ _CN and

ﬁgo proliferation and/or angi ogenesis. one
gl ment the disorder is a proli feratlve di sorder.

In a specific enbodi nent the disorder is a cancer.
5 [00F8] Thencanmaimde xqf yt he present invention

surprisingly show | ow tOXI city, together 20 with a

potent anti-proliferative activity. [0099] In yet a

f (0G80Er IreordzoshhvoaMient res HNventi on provi des a net hod of

treatnent of a disorder, disease or condition that

can be treated by the inhibition of histone

d€H8Ek yimgee emhedimditn)y aad i (ii stesait] are aiftha 4 and 7 positions of the
10 t Beyhapewhy.cal ly effective ambunt of a conpound of

formula (1). 25 [0100] In one enbodi nent the nethod

i ncl udes adm ni stration of a conpound of fornula (I|a)

?tOO(aQ]b) Irecnecasiedinkd RP RIHE Ifcn oe[a%%} adyl ﬂ%oﬁ@p?qu%nt R¥is H
S e sl raom e group consisting o
BPCh%% z%)g' Oﬁ\lspemfsé vaFquorg} éﬁ lg 9 P 9

but ferative disorders (e.g.
cancer); Neurodegenerative di seases incl uding
15 HiooBEINglnheenfloS RRRER BRI 8, n “is H-
Par k|]nson g Di gelase A'I ?lh&e(@ﬁd;t%ﬁ& %%e&ﬁ@%? floEBr'gy,'
Striatoni gral degeneration, Progressive supranucl ear
EJOSM [haonei edibodieesit Ris - @B&?lnﬁéiél%aﬁ(w% ?_I’ | A §pe@ﬂgvalue for R®
sﬁéfgﬁms Fam lial trenor, Glles de |la Touret
n D ffuse Lewy body di sease, Pick's di sease,
I nt racerebral haenorrhage Prinmary 35 | ateral
20 SPLES]0SinSone FHUIBMAHREM IR traphic ..
I[gt eral "ol aroa s, Hy ErcﬁroékaPpR&?érﬁ)ta&%??iaf ﬁ‘a:l secific value for R®
'BIC’S?r%l?P‘éSlpat hy, Retinitis pignentosa, Hereditary optic
atrophy, Hereditary spastic parapl egia, Progressive

i a hy- Dr ager; s one; Metabolic di seases WD
a@%’ 03'33’58%@?‘5)@&8‘3%6&7%3%%%&‘%0& e thaigryP8ppRisting of H, Ci-Ce
dalieth 2oy dvatieh €6~ -Solietodycloalag emyiotietérbaryExglalkyl; bhdhdigroarylalkyl
2s A aucoma, Age- related macul ar degeneration, macul ar
n'[é&g?l c degeneration, Rubeotic glaucoma, Interstitial
1 iy itnoi gl ef the variables siscussed mbovermay bmentiahally substituted.  If

rtaé IvGMblde%gﬁiﬂ@rﬁeﬂW IsQbtit ﬂh@lﬁ)hﬁ&?e erﬁ@&dnﬂ@rﬁ%%{% tlogrglgﬁﬂstﬁuent is
Cor neal tro Iris Neovascul ari zati o

(RS8R OGS 6arli P Rhppem < oheCorisa: o “OCFs, alky,
Réltqnmlop&yrhw fefloalhy ke haloaikeryy; ; halaikyhyar hdtsteamy, 6{&%|k§\lr cycloalkenyl,

n TR BRI LR SR by, MRy koo
ko vl aﬂmwﬁryl nrfRyhejereavh diakenderys iaflyhylobyng cycloalkyloxy,
cycloalkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy,
arylalkyl, heteroarylalkyl, arylalkyloxy, -amino, alkylamino, acylamino, aminoalkyl,
arylamino, sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -

35 COOH, -COR?®, -C(0)ORS, -SH, -SR?, -OR%and acyl.



Rheumatoid Arthritis (RA), Osteoarthritis, Juvenile
chronic arthritis, Gaft versus Host disease,

wdsoroamss, Asthma, Spondyl oart hropathy, Crohnber/sG2006/000217
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D sease, inflamuatory bowel 10 disease, Colitis
erosa, cohol ic hepatitis, Diabetes, §o ens
Lﬁ?ﬁ%ﬁl onB,? T“%ﬁeﬁ‘i“?é’ ' ?g}eog,qhgnalmp@ntt@g aeéﬁt‘;ﬂmfrom the group
I\&mblsfmgocbfshajbmeﬁol epatdny -NO), szamqgealiheoylpmwrpalkﬁysdl@a"mw alkynyl,
I t
lE)léJrg l{\/\bg{g@e%;cgglgalﬁﬁ L&ér%é {g.'?/?;r?c fg%?brx%gl éIQOXy, alkylamino,
p%@ﬂ@%‘ﬁ’i'»s acxﬂwummber@xm taH?OP(ﬁ"S’* pg@zmew,oglkwaulfonyl arylsulfonyl,
HrSiREARES!, _C@ﬁbhﬁllcﬁm}blmlaﬂa aflisease, schi zophreni a,
depressi on denentia; Cardiovascul ar 15 Di seases
including Heart failure, restenosis, cardiac
rmm]t rlopdng embbdinérerthe ST Ineleds iis jat ﬂﬁ% l3r ot Bcpadltisrasiesa specific
ol(’iﬂll\&g tfle 02/ ﬁ&efy |$ Etgﬁé ﬁgoglfl’r{}g fIL Fé gr?!'bg’d gpﬁﬁé 2 moiety is a group

rosi s an

mfépruwlmg%mwm lf thef & erdicdn s, 2 SRk ﬁghlmu ldas me@rab@nw the "E"

BagtiqUrath, 1 nfections, Viral infections, such as

Her pes Sinplex, Prot ozoal infecti ons, such as Mal ari a,

Lei shrmani a i nf ecti on, Trypanosoma brucel infection,

Toogmp |1 savitiors tcanchmpmmds @f Eeinsyla )dthe 2nbdapmertsO pis¢ledddCare also
neni nd sickl e

IRPLeEE Bl Moy b ABIBRoEI e PRE Rt 5885 Srge. ane

f Rhermpansuticalnaciive metpbolifesidisyeiiesmpadingse ape piearm aceyrically iaogeptable

L4 ofaRn %tébﬁﬁ@é egu@ﬁ’co‘iﬂb@uhd%héé?ﬂst br@@ru@g alIiH ﬁE@B&lteS are at times

deacetél ase includ f (1)

diodeqtiy S EFfeiErddp Rere “r?SoHBAQﬁ’HMﬁ'W"tF e HBéﬁt'nh ot

anti- 25 cancer agent [0103] The invention also
rs%%li‘?;hltegrr\]\}egfonuasfso I ate%q ﬁ gée I]éalfcgrﬁgyﬁlit%g% Hclulfiﬂgtahc%mpound
dif Mld@ntlordw@‘eml@ermac%milytap@ntetbteaaarrmmnum ot exsipieatl by

the inhibition of histone deacetylase. 30 [0104] The

i nvention al so %r ovides a nethod for inhibiting cell

gPGHA £ P a8t BN ASPRA Hip Preget MretipaPioyldey e mgihod of treatment of a
edigorddri caaseainmu raztssdn:fateai @EHTPO HEwddasiod Giy nmsrlﬁ;ﬁiofls) bhtdllaproliferation
I(Anr%/jlé)rr] ta?nglggéneas i dce%dm a %’lﬁnggt%ﬁt({}r eg}ehgﬁﬁttlcgﬁy gffecéj\ée amount of a
m@umgdr@g@ﬁé]ﬂaulav(@ difboredwrdiments gistldsedtalsoncdlatelitn pharmaceutical

%mpeél%ﬁsaédcﬂ rboﬁxfpnﬁné I&%%Féﬂtﬂc&l@' entbctivel SRGHH: \f aalq@N@tlnhlbltmg

of ound of fornul I'n one enbodi nent
r?@@ﬂ‘o‘lf WW&GW%UWMU‘W%%MPWWW rigg or diluent

afdrrT':jrBdatS'br &dliian pﬂﬁlfeaatiO@ rgueene, efg.,f bhiBkb@ of | padlifaratidnl &) malignant
as eSC

h
AoniS e RS B8 G ST B e RIRRE R o' £ i sease.

[0106] The invention also provides agents for the

L6 ”qmon‘éf rﬁgﬁ%g%@ﬂﬂbd’ Gncluded! cﬁ%ﬂ{ rngatlbﬁwdf Uéj'cBQ.p&md of
Ornu e

COﬁpOUﬂ di scl ose reln.

datguta Garer (lp)r?@ describe hereln

[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



agent is preferably anti-Huntington's di sease agent.
[0107] The invention also relates to the use of

wa@eoposungis of forrmula (1) in the preparation BET/8G2006/000217
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medi canent for the treatnent ®f a neurodegenerative

HIEHT R0 VLN T ST

eventington’s liseasesgreldbfettives Diseases iilonfupgavbadesiabarnietralnfectons. |

t tor S

Jn??tem bé)glr C?‘?\P thén Gébégwgeg tﬁf?lﬁécr ﬁfg &SOE}Q%/ mog? rl g LI’rﬁtb“:(‘)dlment the
d?rolﬁerﬁh\@r diperden @a¢e|nyeref Theceanrer &am mtudefsoad déngre LA chegtatologic
frasigmbmtids! ) . 1 n one enbodi ment the 15 nethod incl udes

adm ni stration of a conpound of formula (la) or (Ib)

as described herein. In one enbodi nent the
i[lossamfﬂteomyendbrs elas epravitds agentstiamtae sigstemt di 8 @isdeler csused by,

mér(g '\ngtlp Hr %Qééntmﬂa%ied nlﬂ | &é}&}tl&ﬁé of BBP@H [‘?@%&i(gﬁ gﬁd/g{ angiogene sis

I sea

sww@m ) cqrumwdref fprmelnél) 8% disclosed Heceimolp onRembadieent e agent is
%%thaﬁUér@g&tag%ﬁmef ehbddifRerit iRAIGERNE afbind-B dd iYERBDEgent.

di sease /or imune system di sorder including a
conmpound of formula (I) as disclosed herein. [0110]

Theoa] nvenhe embadimentphoagedesonttrard cnfpound bfdortutadiayen(ib).

of eye disease nediated by HDAC inhibition including

a compound of forrmula (I) as disclosed herein. In one
280¥rb odienismMentiop h@scey@at@ﬁ dedbe use ofpeqmnpunds of formula (1) in the

d&@;%‘r‘&roﬂtdf @%edtd&n@ﬁ%nﬁé reSRRAH FRMisorddh@aéa Cti)ydés‘é&ﬂ&@d with or
e disease is

| auco not [ ment, the e
r@f’ 'HBﬁ‘”' '@Veﬁ’i%’PBtH”BH "(%‘g?eiTt'O'Pr?é‘d’OF]@’égh‘fQ%?P'%l Wpne embodiment
rtaé diserslet ie atphaifarstive afsoieno ursgscifaf erhtmdmena thel disorder tsheecancer.
preparation of a nedi canent for the treatnent of
i nfl ammat ory di sease and/or imune 30 system di sorder.
|[A0Whe Enremodipaunds af e prasdnk invention pudirisiogly ehew thivotexicity, together

| TS teM ShiMolifdiatioé 8@kiy). S rheumatoid arthritis. In
anot her enbodi nent the i'nflammatory di sease and/or

i mune system di sorder is System c Lupus
Hogddne natyes alsurthed thBbdiribre theireattion rpr@hds;@ apmekhiod@ﬁtreatment of a

rﬁéolp&gsdlgéas? of Bﬁ'(a‘rf{ oh Qﬁ% ggn B{' ﬁ??ﬁS&‘Bg e nﬁh ition &ehlst(g‘% deacetylase

ne¢liding asfmiigimtion of @ﬂ@fape@t@nibmiwgtye@mqummlcampow of formu|a (1)-
defi ned above the nethod incl ud| ng: WD 2007/ 030080

PCT/ S&2006/ 000217 23 [0113 rovi ding a con;)ound
C{P1q0,}]e Ipoqr}?up@b?%n)apt th e |r|1_ lu\ep % A@qmlnlst ation 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



5 10114] wherein X, Y and Z are as defined above and L
is a leaving group; [0115] (b) protecting the carboxyl

w@emupsdogo produce a conpound of the fornula (ARQT/SG2§06000217
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02N OP Y L Z 10 (A2) [01162_11 wherein X, Y and Z are

ol Ve deiter ArsgPunfe (toaees of By Tapdpmuainengiopsaena, Ace-

Ireatddng\aguleumegemmatmn anaauéar ofnybpod mdganéfn’aﬂwﬂz Rabeotic glaucoma,

%ﬁ%‘%ﬁﬁﬁ kér atu R%Elg&l\fé%ﬁ ﬁiﬁ éét@%p deg%(neYatlof te?ophane

a&etkﬂ@li’qt% Goawvy Pystrphy; db@\tﬂ@oyﬁsc@arlzatlon (RubeOSIs)
PN BSduRAzdtRh 19F trROCEMEd: etdtinosdie) &7 PrémawB®! MAXYAr Edema; Macular

ditp bl ftﬁ?%orhew[lars'uﬂc?feaﬁ%nﬂ?sﬁv'é?la' esairepR i of the

readjuoctivg; tnarmhbtoy glissapss 2EndiD 2AMGHO 36BN  disorders  including

F@;,/ ﬁ%%) Q\/rtﬁrq)tgzé‘:& %éteégﬂ‘rﬁ%% 5Jv)an|{eeﬁﬁ%%rtknfs rGergIry Q/ggus Host

UCt W t
cdﬁ?ﬁé@sd%ﬁoaﬁsw o%&ﬂim%i Freixvashtppeiirl Crohmg Risease riaimpatory bowel
tdiéé%s@r@ﬂM§ eftetddaP ARENSE h@{)&ltﬁ@”@@lﬂ&gs ojoddendOEyRdtote, Multiple

oPC 7
(éa\ @rosus Ankylosmg sponéyhﬁs 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 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



1Y R5 (A4 [0122] wherein X, Y, Z are as defined
above, Rl and R2 are as defined above or protected

waé goommsdoker eof , and P is a carboxyl protecti ngeQroGRne/000217
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[0123] (9) converting the conpound to a conmpound of
formula I; 10 012¢J can be carried out :
MWS‘%‘&?“ e FPmpeynd g °8P”‘?f §a)a?fd (Ip)ups rdiepcripp@érhergin. In one
(ebodmmght (He)neO@dedE@etive distidaud HoRNYRAL DM daye. OF

si mul taneously. [0125] In yet an even further aspect

the i nvention provides a nmethod of synthesis of 15
deHsbunide orerttion nalkioa proviges deentaddr Hisotreat®eRRef nRUrogegenerative

:ﬁlso'rder'%lnoﬁzdﬂwg?a gﬁq oﬁwd‘ H formu}é \}I)Féchﬁ’JcméE@hére%o r& Qﬂezt%bodlment the

wher ei n are as defi ned

RIS pquf’éatl‘héf‘Wb'a”'lt'ﬂ%tP aplﬁgase e27] (a) providing an
al dehyde of the formula (Bl) H X 14 s O61 R2 2 7 \Y

RSt i e ke SsBissat 18 0 n o
[Foarzedtiof 9f asoefieamanhipr tihectredtrentyade nevradegerter alive wisbidean In one
Wo@fﬁ{én@fh%|n¥u1%HQg°e‘nbltaH\t/§éisor94r¢§ I'-Itrx}ﬂ&\btgﬂ s BBLe. t O

produce a conpound of fornmula

[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:



X0 ~-0P RZ--{N 114\ Zi Y Rl s (B2) [0130]
wherein R, R2, X, Y, and Z are as defi ned above, and

wd2d08/050080 a car boxyl protecting group; 10 [ Od@i$G£00§/000217

10

15

20

25

converting the conpound to a monpound of formula I

[n one enbodi nent of this nethod (a) includes:
[@1@%] (3) gieyidipe ARCHPANLLT SBHHRIAGY t he formul a (B3):
O XN I11~0P L~\JJ 15 Y (B3) [0134] wherein X and
Y are as defined above, L is a I8aving group and P is
a carboxyl protecting grop; 0135] (a2)
di spl aci ng the | eavi n@,xQLy thh gm ne of formula
R NH2 to produce a conpo Yhe formula (B4): O X
02N ~OP R NH =Y (B4) X136] wherein X, and Y
are as defined above, Rl is as ¥Yefined above or a
protected form thereof, and £, is a carboxyl
protectlng group WO 2007/030&88 PCT/ S&G006/ 000217 26
[ 818 Where) Xopeichh ara 3¢ dedingd 3baye anel senipayingcrowp:

further functronallse R

[0115] (b) protecting the carboxy! group to produce a compound of the formula (A2):

X 0]
O5N I \/\ yopc
—Z
J
o
E 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):

(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;



[0138] (a4) reducing the nitro group; 5 [0139] (ab)
reacting the reduced product with a conpound of

waé ooms@sR2CO2H or a  conpound of fornmul a R2CHR'BSG62006/000217
cycli si ng the product thus pr#@duced to produce a

u forrru 5): X N\4 RZ r\Y,
(BT <R\ IR U a2, pamBcinledt; REAGERH or a
RommodndR2f &maulasRW{O med cabising the prgduot ¢es gquioduwweddo produce a
t g, ar boxyl protecting group [0141]
(%Egp%@f)dn?/ertloﬁga? ﬁg‘;con’pound of formula (B5) to the
correspondi ng al dehyde Lo [O1 wherein (a3) can be
carried out after any f (ap~ofPad), (ab) or (ab)
and further \/\/hﬁ@_T‘ga% nd {a5) may be carried out
sequentially or 'si my evo/ug y, [0143] In yet an even
further aspect the |Hvent onyprovi des a net hod of
synthesis of conmpdvhds of formula | as defined above
20 X OR3 N NR2---<N I a( O -R4 Y RFormula I
25 [0144] wherein R, R2, R3] R4, X Y and Z are as
d8132h evheseio e, Yt Beareeasherfined @bok. iy and 614556} ag afefined above or

rONéELEd Fftim 8 tHRITR QUA B¢ Rfa &%xg%&wuﬂg Gfdub;
007/ 030080 PCT/'SG006/ 00021

N 74 e\ Lt

[0123] (g) converting the compound to a compound of formula I;
10
[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
15  compounds of formula | as defined above

Formula |
20 [0126] wherein R", R% R%, 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)
25 [0128] wherein R', R% X, and Y are as defined above;



Iy R(Cl) [0146] wherein X, and Y are as defined
above, Rl and R2 are as defined above or protected

wd ovommsdoker eof , and L' is a |eaving group 5 [ Odcm$G100$/000217
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25

converting the conmpound (Cl) 250 a conpound of fornula
(02); X OR2</2, 3llas Z N1i Y R (C2) 10 [0148]
wherein X, Y and Z are as defined above, R and R2 are
6129 f (bh esbbjialoth\ge tioy  algEhgdie db e cbatimmsvith hen egdpropaiadlyP subbstituted
C 9] (c) converting

(o nafrt R Shodh 25 Eahodfio 8 s (4] 15 To150) 11
one forn1of this enbodlnent (a) includes: [0151] (al)
providing a conpound of the foymula (C3): X 02N L Y
20 (C3) [0152] mhereln and §> @ as defined above
and L and L' are QT up 553] (a2)
di spl aci ng the 2n§i@égg§‘( ) Mﬁth an am ne of
formul a R NH2 to proN ce npound of the formul a
(G4): 25 W 2007/0%Q080 PCT/ 006/ 000217 28 X 2N 1
1 RNY

(B2)

[0130] wherein R', R% X, Y, and Z are as defined above, and P° is H or a carboxyl

protecting group;
[0131] (c) converting the compound to a compound of formula I,

[0132] In one embodiment of this method (a) includes:
[0133] (a1) providing a compound of the formula (B3):

O
X
OzN:E\/\ OPC
LN
(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
compound of the formula (B4):

O
X
OzN:@/\ opP°
1 P
R'NH \Y
(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



H(C4) [01543 wherein X and Y, are as defined above,
R is as defined above or a protected form 5 thereof,

wab@7h30086 a | eavi ng group; [0155] (a3) opti ongd1/¥G2006/000217

10

15

20

25

reacting the conpound to furtter functionalise R ;
[0156] ﬁéa4) reduci ng the nitro group %%157] (a5)

18484l 17g) ?W’i@”ﬁ‘”é!d%?&@'&ﬂ e eameoeurw? Fwtaerc,fwrfaa
formula RRCO2H or a conpound of formula RRCHO and

th t th d dt d
SIS P OX R B2
I~~ 1 Y R15 (d) [0158] wherein (a3) can be

c[@ﬁsg] eeéwwéacarﬁg e .%eucéansmeuct (vat%)a coRRIURI o RMUIRTEICO,H or a
erein_ (a4 (ab) be carried

out

s‘é’&lP@HW &f fgmyla & taaﬁé‘da'gsm thzoorestfmﬂﬁﬁc?roduced to produce a
Dol b fEhe OFmdiEEBE)NVENTI ON [ 0159] In this
speci fication a nunber of terns ar g used which are
wel | known to a skilled addiesseejy Neverthel ess for
the purposes of clarity aynu terms will be
defined. [0160] As ?ﬁ /her 147t he QFer m
unsubstituted neans at e\kT no substituent or

are

that 25 the only substltment hydr ogen. [0161]

The term "optionally suh%tltuted as used t hroughout

the specification denotes lgg)the group may or nay

not be further substituted o used (so as to forma

clomd vdhseein polapd y¢ lare as ydsfirad) aboxet R' @né Rir argasedefined above or

SptBRbch WG 1 RRd PPise Iradx)dprétB&ing kb t uent 30

groups are one or nore groupS independently sel ected
fromthe group consisting of WO 2007/ 030080
RGT41$G28PEd N8 the c2@phumd @ &iimula (B 5)1Sthe-cOiespoiiBg aldehyde
-CF3, -0CF3, alkyl, alkenyl, alkynyl, hal oal kyl,

hal oal kenyl, hal oal kynyl, heteroal kyl, cycloal kyl,

cipt42d avteeaiy (a3) brst e carnesl @ bRsriany leae ef (G8) (A4ddPRIeary#6) and further

afNdrein 064 %H@FH{( )”'na by Eérﬂéth kotlsgddentiatly or SImultaneoush{(y

het er ocycl oal kyl a kyl, heteroarylalkyl, arylal

[0143] In yet an even further aspect the invention provides a method of synthesis of
compounds of formula | as defined above

x\ Q N/R3
:N N > \
R2 /231 l: g_.__. O__R4
N =
/ Y
R1
Formula |

[0144] wherein R', R?, R®, R%, X, Y and Z are as defined above, the method including:

[0145] (a) providing a compound of the formula (C1)



cycl oal kyl al kenyl, heterocycl oal kyl al kenyl
aryl al kenyl, heteroaryl al kenyl, 5

we ymhosdoky | het er oal kyl , het erocycl oal kyl het er oedRY62006/000217
aryl het er oal kyl , heteroarylhefkroalkyl hydr oxy,
hydr oxyal kyl , al koxy, alkoxyal alkoxycycloalkyl
alkoxyheterocycloalkyl al ryI alkoxyheteroaryl,
al koxycar bonyl , alkylan1no , Ikenyloxy,
al kynyl oxy, cycl oal kyR&x¥e c cJo‘Fﬂenonxy,
het er ocycl oal kyl oxy, heter nyl oxy, aryl oxy,
phenoxy, benzyl oxy, heter ryloxy ryl al kyl oxy,
aryl al kyl , heteroarylalkyl cycl oal kyl al kyl, 10
het er ocycl oal kyl al kyl , aryIaK Ml oxy, amino,

Aokad] AHeh Xa%}ﬁlj afna'?@as JatimRabtork, RALYE HA £18.as defined above or
sulfonglan1no yl am no, sul fonyl, al kyl sulfonyl,

Hrgiecty f%rﬁﬁlther%a\ﬁ‘eéulsfad?@'”g %KOHX i nyl , al kyl sul finyl,
5 arylsulfinyl, am nosul finylam noal kyl, -COOH, - COR5,

U ?“ggﬂwﬁ?ﬁﬁ%g%w%wﬁ%ﬁ%mm ol

as a group or part of a group refers to a straight or
branched al i phatic hydrocarbqg group, preferably a
Cl-Cl4 al kyl, nore pref ek ably ?%_ghg cal kyl, nost
preferably G -C6 unl t ed. Exanples of
sui tabl e strai gi? QFUZCH C6 al kyl
substituents |ncludeN ethyl n- propyl ,
2-propyl, n-butyl ec- butyl Y- butyl hexyl and the
I'ike. The gr oup nayﬁbe a tern1na| group or a bridging
group. 20 [0163] "Al kyl am no{C3)ncl udes bot h

I nke =Ta
10 n%noﬁ¥%gk & Qr(bdzddrélagﬂgmd%bové’ ReS% RPGR] %%@waed above or

mno" means - roup, in
alTRigpted §°“§§ theeqaf g Palsdier @ Caf‘Eﬁxé{?/R@tP%\thﬂrQ&’UPneans a
-N(al kyl )2 group, in which each al kyl nay be the sane

| f herein for
Tuh Shaveng e oPripiat sRErBR UL eGP T sl kyl
group. 25 The group may be a term nal group or a

[ AQ: includes both

. ﬂgﬁgﬁéﬁgnfﬁ?ﬁgfgkg$g%¥g} Lﬁno unless speci fi ed.
Mono- aryl am no nmeans a group of fornula aryl NH, in
Woi B @R YhroliGings co@bburRdf therf@tiula (Cd):- ar yl am no means a
group of formula (aryl2) N where each aryl nmay be the
same or 30 different and are each as defined herein
for aryl. The group may be a)gern1nal group or a

bridgi ng group. [0165] ' ns an al kyl -CO group
i n which the al kyl group S F |bed her ei n.
Exanmpl es of acyl include ac yl4hn benzoyl . The al kyl

group is preferably a d - y 35 group. The group
may be a terminal group or a br|dg|ng group. WO
20 2007/ 030080 PCT/ SG2006/ 00021¥C3)30 [ 0166] "Al kenyl" as

F0YE29 WhePlin Rahd YQire s 5fALPasRE @hE B aRH LBk aink Groups:

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

25



contai ning at | east one carbon-carbon double bond and
whi ch may be straight or branched preferably having

w@20b40smsbon atons, nore preferably 2-12 car borcesem®e/000217
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30

nost preferably 2-6 carbon a%ons, in the norma
chain. The group may contain a plurality of 5 double
bonds in the normal chain andxthe orientation about
each is independently E O§NZ. Y%%gg?lary al kenyl
groups include, but are not Irnrt to, ethenyl,
propenyl, butenyl, pent gyl h nyl, heptenyl,
octenyl and nonenyl. The gqoup mayy be a term nal group
or a bridging group. 10 [Olﬁ;{ "Al koxy" refers to an
-0-al kyl group in which al ky )s defined herein.
Preferably the al koxy is a G -C6al koxy. Exanpl es
E%‘g %'ereﬂpi( ﬁtﬁ)? D8ls ldbfﬂetdeago&e R’ gegsrh%ﬁ% cfaé(])%ve &1 Q?%Ye'cted form
rou £&rm nal gréup or a oup
Ub@GBﬁa"&LR%ﬁVﬁURQQHWEJerS to an -0- alkenyl group in
whi ch al kenyl is as defined herein. 15 Preferred

y r re Cl- C6 al keny] o roups,, The
QPSR eyl e frr corgroiy (SRS 5 oup
[0169] "Al kynyl oxy" refers to an -0-al kynyl group in

' i.ned herein. Preferred
gpk%ﬁy@ébya%% Jggﬁngﬂ% ~C6 al kynyl oxy groups. The
group may be a terminal 20 group or a bridging group.

[[611577@] (asﬁrés@mgcakb@awded .rrsé@r sv.thoa @amg(rﬁg@)n onbﬁJnlﬂé/'chozH or a
|
g ﬁ?%r*g'ﬁa‘%@% geil %'SQPK‘EP pg%ﬁbthuex%rﬂ%rcs@ 1 produce a

i coodpodred oftthet fomadla (1) t ed t o, met hoxycarbonyl and
et hoxycar bonyl . The group may e a term nal group or a
25 bridgi ng group. [0171] y frnyl means a

-S(O -al kyl group in mm jjﬂlpn qs defi ned above.
The al kyl group is pr al kyl group.
Exenpl ary al kyl sul fi nyl ps de but not
limted to, nethylsulfrnykvand ethylsulfrnyl The
group may be a term nal grougzgr a 30 bridging group
[0172] "Al kyl sul fonyl" refer Yo a -S(0) 2-al kyl group
in which alkyl is as defined above. The al kyl group

315 SRl ) G e ok b ol B RRIRLLH (R pna furtner
THergjn tadpaneipS aibe @qrrﬁormrt sgmuﬁra"r) pr simbitdndgishy gr oup.
35 [0173] "Al kynyl as a group or part of a group neans

o drocarbon qgrou containing a
3&%&‘1&3%5385' HPBI%‘: WMHQM ch may be straight or
{0 t89¢ heal thir keificddbly a WimBEOF t030 @Bl useC Whise20OwéI0KHdR A To a skilled

3a]ddressee. Nevertheless for the purposes of clarity a number of terms will be defined.

[0160] As used herein, the term unsubstituted means that there is no substituent or that
the only substituents are hydrogen.

[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



havi ng from 2-14 carbon atons, nore preferably 2-12
carbon atons, nore preferably 2-6 carbon atons in the

waosonesooghai n. Exenpl ary structures include, bedT/SG6®06/000217
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not limted to, ethynyl and 3ropynyl. The group may

e a term nal rou or_a d roup 50
qﬁf gl no%ap oz ~Glesy e$é‘é %lk&' a ?’I’é’yl%’fﬁ“ﬂo@%‘%ﬁ’éﬁ}ﬂ'oa'kenw
gratuamynyh Watiemlalkgl, kyblaaﬂkyuocyalaauesylplaéterte,glclaé)@vehetéﬁbeycloalkenyl

D YRE, 2ol SBRY, 9B ade LA PSR v

s(‘e(P'g@' '@kﬂenyhonoc?@tﬁl‘lo@yc-!ﬂﬂ'kﬁﬂakéwl,or amrla"@ﬁrwbl ycybﬁtter@arylalkenyl
C@El@&Wﬁé’t@roQR)ﬁf ﬁét@mcycwa@@matemmu férsaﬁétérofam 19 h%?e"r&?ﬁﬁetemanky:

r ring, suc
I iesbo Ry Paky e Bkay | AElkne aiomsclpniis aksthstafpeygioals!,
saﬂmya‘ryledlkoﬂyheﬂemfw cioxymaroeyic blkﬂammst:aﬂi@?nyﬁ laﬂdénﬁﬁxy alkynyloxy

%@é@%&@/ d\%{&glkglﬁ/&éx Piﬁ@s{érg )Q‘o%%cll iét%rogga%qiliegﬁ 8xy aryloxy
'[qh\@ncgqyog@zwgyy thetesoariaxyi mlalkylgx)owp/laﬂryl aetarpatgaliag, cycloalkylalkyl,

g{e%r‘&zycl@aglk&lgllﬂ @Wla@lﬁyp%hﬁ%nﬂkylamn%cﬁanﬂﬁ@ é’?‘ﬁlﬁm Carylamlno

WDHO%XC IC Or tic contalnln

| eiagRe: SyfipgRmngy bl&ﬁ?nﬂoa'bv@'feaﬂda@(ﬁa'fwaeév%w{my' sulfinyl,
Feiyisomingl) enylsbiidyd, ammbduiimyRMMTaIKPIE-COORY C(EREWQ[@)OR‘S CONHR?,

PR MRS RACERBK SR TRk SRS BT g1 o

may be substltuted by one or nore substituent groups.

;blﬁszgf OHRyI"Tﬁé’ abggo@p biepdn Bred gEUuBWQfeFértoaa Qﬁé@ﬂ'op%[éﬂiﬁﬁ&p?hphatlc

177] The above di scussion kyl ¥
B@P‘f‘r?%rﬂr%”pal wefergblyl PesCos tew@' a'I“R'S?I prefrykly ochstJfa' yl, most
Qirdferably Wl S3si unlée 8 bhiervidéChvtals Eiahipidtof lsmmbreadtna@nt and branched C-

B sy R Bl o, KEREE S G GBbN socun, wou
wbﬂtartduwhl@ dhe gtaup maiylbe a tanifd §78p of Lpddairal dcgiral kyI
nmeans a cycloalkyl al kyl - group in which the

cl oal k and al kyl noieties are as previously
GG sl

et e ’EB@@ntE‘F'&F"iﬁ ?RSIPIWE?'M‘PTRWP angwialkylesies Un'eSS specified.
i"Rohatthe/iantiye| m@é.@p)el ARHMIky Ryg), opewhiyh nanet hylas defined above.
%%'uk‘{}{‘%x I’ ngltané/ 2 o@gaﬂ%ﬁ ygg{o%perﬁvéml rggatézpyl | Thebe[ %r o eglragifferent
"ard lacyeach as dpﬁ@déﬁt@ fohaliyli hiee alkyl gaup mpreﬂerabma@ -Q@g alkyl group.
adioRGn AR erbiRhiErRpYF haAkdivg aralisT TS 1O

saturat ed or partial y saturat ed nonocyclic, bicyclic,
or polycyclic ring containing at |east one het er oat om

5[@16&]3t eﬁiryfaﬁmiﬁ"ﬂhdlmdégﬁﬁth ﬁid)hf)iéfylamlﬂé()éﬁ@rw a@raﬂ‘fuﬁ:f aﬁéé’s specified.
eteroatorrs# @ ?%%l r’@é”n | fined here

r'\Ecﬁ‘a e]r%a'B\ngf”é 05 1393 PY g% £ f‘n??é'e ined herein.

p!r efy@madyl yednst @ gbupeitiemeth. (anl@aaMImreoéacswrylahﬂz;ebe the same or

et gﬁﬁ%&ér‘é@la&y Ls S&HASH hE hy ﬁu%rsa NGy %%UB%%/OJ hﬂ Pal group or a

ydrofuryl, tetra r ot hi fura
[S’T'ﬁ@i‘ga@wp t et rahydr opyranyl, norphilino,
1, 3-di azapane, 4-di azapane, 1,4 WD 2007/ 030080

F[)&-E/SISGZRcy?/rQ&%% %Z} alkyl-CO- group in which 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.



32 oxazepane, and 1, 4-oxat hi apane. The group may be a
termnal group or a bridging group. [0181]

wo betesmeycl oal kenyl " refers to a heterocycl oab&ysGRS6/000217
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descri bed above but 5 contai#ing at | east one double

ban T, roup may be a termnal group or a bridgin
o “Pefs aditle S8 piv ohh BifR) defics P plorug Bydrdbanon grous
hetngirdty @t dedsk yoine adaklydn-ogrimopdoublenborxch ahtiewhich may be straight or

h . oy ;

ARSI AL, L o LM,

i piefelrbly 2-5-cawop Aapmf 87 they1oymeltchein, The group may contain a plurality of

t(é’oxﬂo[%ttfoﬁ&/ﬂrtﬁé h&rﬁfa“él%‘i}y%ﬁdﬁﬁé BMéntathh%bQ&tfléggw [¥BYdeBBndntly E or Z.
rm na ro or a, bridgin roup. .

R kP oy s uE g Bt 6 it ey buten

apdayenyig heepylphepitenyh lobignyl aad ngnenfyl. ofheZyroup rhdy bd atarminal group or

NDE&y z_albly 2 to 10 atons in the chain, one or
mreg%%{/r\ﬁpch is a 15 heteroatom selected fromsS, O,

and N. Exenplary heteroal kyls include al kyl ethers,
sfee®) danlkor Gefe Y th iadY0-@kit Yroup M WASH afkliKy deffielfheft®s , Preferably

B i S A Sl D bl D M2 o Srefony e
getbeny. dbegtoep may e arteropidl groap bya bridyirigi grodped 20

nmonocyclic, or fused polycyclic, aromatic carbocycle
(ring structure having ring atons that are al

clail & n) "Akeei@yarsfers kg 18y Alkepyhomupdn Michtatieny! freas gafingd herein.
Exﬁf'&ﬁl_e@%!k@ﬁyl@(y)droﬂfs%@@rds BkbMiy RRGPY! The 3RSy b B Berminal

the like; (ii) an optionally substituted partially
s%[f’fﬁ%i’taet?f'dg'ﬂp@wpi c aromatic carbocyclic noiety in
whi ch a phenyl and a C5-7 cycl oal kyl or C5.7

l, f 1 :
CUFAAC, KMo Rl 3L, LR ORTL TR GRS nrn
i gtarpt alkymdoxyrasenps g Cio€s alkyyiony Edupgr dhp deaupanay be a terminal

bgrbGl9bbricgingwRoupl 0185] " Aryl al kenyl " neans an
aryl -al kenyl - group in which the aryl and al kenyl are
as previously described. Exenplary aryl al kenyl groups

| [oeTa)deApdoryeptbahyly teferd e ag ~OUP)-Ceykyl GOupén ahickrafklyhialas defined
i.dgi [Q186],." | al ’

HOHR. oo i LRG0 Ry o BECChy o Flpo B P8 but no

dineiteg do, mntieaxyeriiny! ansssthaxisestbonpk efhergrewh rmay/Pap kajminal group or a

gﬁ@gmﬁggggtain a CL.5 alkyl noiety. Exenplary

arylalkyl groups include benzyl, phenethyl and

napht hel enenet hyl . The group may be a 35 terminal

goot) Onkasufinyd giaags gr-Sup)-alkidy00 1 WRIGWB8IRYI is as defined above. The
Pe%/l 3%%8(?56 ér%%%l]a é%'};e alkyl group. Exemplary alkylsulfinyl groups include, but
not limited to, methylsulfinyl and ethylsulfinyl. The group may be a terminal group or a
bridging group.

[0172] "Alkylsulfonyl" refers to a —S(O),-alkyl group in which alkyl is as defined above.
The alkyl group is preferably a C4-Cg alkyl group. Examples include, but not limited 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



[0187] "Arylacyl" nmeans an aryl-acyl- group in which
the aryl and acyl noieties are as previously

wolesmensdosd. | n general the aryl noiety is attaptEsG1006/000217
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the al kyl portion of the acyl3! noiety, typically to
the. term pal rbon of the tion of the acyl
TR sPibet SRy PR S GiBlY 2 T4 61D fow Cro Peferably 2:
atdeydn amometiry themotrhal cheipl Exemelayy. stiucangs iaclydearbyl areyrot limited to,
u I e a
CERBPan okt 4 G R e 3G bie o Hi i Pl rort
" Het eroaryl eit her al one or part of a group refers to

g[mms '%Wtaﬂdnfbc&?o@ﬂ reféfé)lﬁ%tnleﬂkyrahﬁr% éd%&fyregrauhﬂ b vihich &Mylamino
IC I

BPBPBTER FEOIE TP AP R TMoS Ao HIEP SRORAY PN P TOTHR

the remai nder of the ring atons being 10 carbon atons.
Sﬁhffﬁb' %@g&ﬁ% .%Feﬁ’?fo é%g{uéé?%dagr' ;}Jrﬁeﬂng%a%:géi{cg%rﬁ%nc or fused or
b%qir,@dtwcwne%bocm Pesferpkin corﬁ@n'ﬂg wiogag & &, carbons per ring, such as

%gmg%ﬁmbu@e BYcRpBhi3Z @*c@ohe?ﬁ REH HR ke 28 otherwise specified. It

ﬁf"#ﬁ?l i

?]ré)cyc ﬁéﬁ ﬁgtsp as ﬁnpmpgsgqldnrﬁ({/ggb%yg%lcycllc systems such

pgsr aavalirg ,anp ypolydydie syqbgmsazwaheas galamaniade.n&he gyoupdeay eea terminal
' , 1Hindazol e, purine, quinoline,

@geuﬁrno rﬁ’ﬁg@%&@hal azi ne, naphthyridine, 15

qU|noxaI|ne ci nnol i ne, carbazol e, phenanthridi ne,

a{ﬁﬁ%j' NEycIBRAREAR MBanst Q'rﬁ%@r&natlc' ﬁ]@hé’ﬂyé‘lkobremultlcycllc ring system
enoth|a2|ne oxazol e, |so00x

FRNANING Ak éeasfz ones cargpqrcara%l Id&@ﬁe ond ang pre@rably5hawrt9r from 5-10
Searbpn atony Iper fing. Bxemplary ntonobycli¢ symtpalmayurmyd; includ@ cyclapgentenyl,
ceycloﬂg%nyl Orogﬂgggpt%nygr Tag &Bbﬁ?%n&t gr:ggg f%(o@% Mtupe% Qy one or
rﬂeteaua@tﬁ%nagnwps Tr\’empanweheea @awyalgmwr a@ﬂd@]pﬂ graup.
whi ch the heteroaryl and alkyl noieties are as
pr@ﬁ%/?g?g%éfyqbg\\?églgééglgv prz;Jrlgfl grg({,cey% AN oav}/ In{asI alg{) ap%{es tg the alkyl

hedrigrsacsfy btakrk glibsgtuents suchc sl déth@yt rlindhptiore tdikdxy, dlkg@ amines, alkyl

gbﬁ%ﬁafr%}éla@grh& S&lﬁ?kgg Ik ‘PfH |8r‘id R rge%t% e@%“%{w?%ﬁ% tﬁeglike.

speC| fied, an ali phatl c hydr ocar bon group whi ch may

@1 BT &'c%lbawlalkvl @ﬂ@éﬁ%% ds}é!Mé|maﬂ<ylt 8rofip ﬁﬂﬁm&f‘thé'b%ndynand alkyl

chai'n, nore prefer to 4 carbon i
n@pﬁgﬁs arg ﬂ§,|prevt9|ugbﬁes?rﬁe%r O%Sﬁnpary I%B?%I}?‘ ylalk}grgroups include
beyiciobroppiriatiyy | cycloﬁ@hylmyihylorcyblehéxygfe]hwmml ryclohbgtylgtethyh  The
30
(Dbt ief b BBl Bl o "ol e (1) -

(1 b) defining sub- sets of compounds w thin Formula

Vé))l 791t MLRgb® rEHRYhtLCHRFNE | Tl ARZ Bldfifd HidodieSt em
hin this ring system there are substitutable

positions at the 4-,5-, 6-, and 7-ring positions. In

e[a¢$n] of "I-B(Hrmyblaakyl (rbﬂers tolaagaturatsdl of papiially shteraeed ordcyclic, bicyclic,
requi,r ement. C di ¢ Ly at

off P%%cyglgz Fmgh &ore)tamm? ggggstﬂ]ne f?eﬂgroafom selgactet? %égy %roge% sulfur,
peygéend gulefesablyiftoni § tm3theldrertoraslint @ legsdaps 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~



contai ning, a hydroxam c acid or salt derivatives of
such acid which when hydrol ysed would provide the

wa@giodiosoosmi ety. I n sonme enbodi nents the aci di crambetoge/000217
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may be WO 2007/ 030080 PCT/ SG28B06/ 000217 34 attached

to the rin gsitjion thr h an al k Ien roup su

| Sptavony. o b eingpens 147 B Bre b L BLRrolg O & Bridging
-gebtgCH- . Preferred positions for attachnment of the

acidic noiety are the 5- and 6-ring positions.

[0192] It is understood that included in the fan1 of
detiduntistesicysionlkaive (efers dpea h%%fﬁ@fcioc@‘kﬁllolaﬁsd?ﬁ%ﬂ’%% iahgye but
A AL 1ETBRS do@IBbhdd MBrieSgrotis His) BRI $ terifl group or a bridging
geonetrical isoners in "E' or "Z" conflguratlona

i ¥BYRr or a mixture of E and Z Isoners. It is also
understood that some isoneric forns such as

B
ahﬁﬂerbgyctohusxle anﬂo Akl | Msiten elee @ t Pre/ousin] desabedf Exemplary
tﬁb@er@%@ﬂ{ﬂgﬁiylﬁ the giups! osed @ihadi ments (ﬂ&‘lraﬁ«)ﬂrc&&ryl)methyl

RIS Vr "o SEVEPBORGR LA Srout b B e grouP

stereoi soners, racemates and m xtures thereof are

Sl R M 0L P59B Ol 3 e
Fermalia 14 atyvmsSmpmcéﬁa@alyt%o dBwtams infhe aippne erabwe of which is a

SitarahteR Sfect® homas ©n§r€8 Klat E%ﬁ&é%e@roél% lnclude alkyl ethers,
co ounds.  Thus, ach f

cl ude
SIPHGTY Bitt SRy el ety (L it T, (e By HEe Group may be a
h&deManaswmehhgﬂggmhm non-hydrated fornms. 20 [0195]
In addition to conpounds of the Fornula (1), the HDAC
inhibiting agents of the various enbodi nents include
pledd4lac'ént’i eald grapcepparbloé as grous, degpisdr (lgan apfienally substituted

aﬁBhd&?cllcniﬁ'tf@@al doty%ﬁ:h@far&h'ﬁ‘& ca lﬁg s@tﬁb@.lre having ring atoms that
phar naceut j cal table salts

FRIE 2D 6P PBb beRI0GORID FoTe B B th PRA PRRCELT ETPIey of ! oroups
aipcieq ﬁbér@l Sabhisyl, aed eies lited (Hadrt sptiohally swistiutedt pegtially saturated

dg‘cﬁyﬁh t%na llco Irtlg:o%l ?llg Jéb Xlg il Va‘tlcht gepr%lﬂ?lvgnd gee E)ngo%kyl or Css

har maceut | acce
awc@almwu gmpsarq sfugert loaetberaddi faren asaFStCQC SCHCEL&%)I guch as

p@ﬁé%%%ﬂtﬁ)ﬁl lh&’er@P&QMaﬂw el’h@Cdr ﬁé#} bé QRerfidi §rodp or a bridging

conpounds of Formul a prepared from an
i #8¥Ryani ¢ acid or fron1an organlc aci d. Exanpl es of
such inorganic acids are hydrochloric, sulfuric, and.

p{&?&ﬁ hqw:'ﬁal eny meARQ 8 %wl %&Sny?—rggg\m if v?l%éhdt?\ew apg 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.



selected fromaliphatic, cycloaliphatic, aromatic,
het erocyclic carboxylic and sulfonic classes of

wer@ansos@ci ds, exanpl es of which are formc, PCESG™06/000217
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propionic, succinic, glycoli®, gluconic | acti c,

lic, tartaric, citri fumar i
1478 ni"Bieghly MeAny o abv-acyl GRgHR, BN pﬁgﬁ%eaﬁ?y&mweyes are as
ane\eqntsa/cﬂeecrtbmelrmhd\etal the as htotetyoib attached dnthe atifyl paotionLdf she acy!

(rjn%letg @/Bllcéﬂg/eto [ﬁ%t t@ lhaﬁ c%ﬂoh of %déil‘gl ES’:’E{M H !ma ‘é%lg rﬁ&&k UBkeferred

S um
a’ﬁﬂa@/ﬂ g@ﬁpfcccygalm 8 Qm@&yfrm@ﬁtvm Hharmcy mriglks Eg%mpiarasarylacyl groups
GhéNidene phefifA- 88 / 'ﬂ%%@&ﬁ) Sy e RARRAIYPERIof a bRdging group.

di et hanol am ne, norpholine. O her exanples of organic
salts are: ammoniumsalts, quaternary salts such as
t[e188A nE'Hhigraang¥o Bithem adamlet or pant ©BO aagrodp aefdist tooprospd tcontaining an

4t ?Mat?cs rin %bk?eré(q%}a@ gl ¥ChNGe pgreér%rﬂ%ﬂ:mnn@d%f hqg%ﬂla or more

ornatl rnaceuti ca acce
b”c_ewreamms 2l ﬂmaﬁfpmgtlroﬁhe Srapedie ﬁa@wmlﬁ ﬂ@aiam@od@mf &g ring @tdms being

%Ednoeﬂmmé/b&}ﬂa@e Refaldatdmhd Bclte nltrgée‘-‘nt Qk‘ygeg'%na%%@huﬂ Bxamples of

b3 e ot i o serofisen oA g e Sezorazole,
cenpathiarztse, egesdtisiaan napghthe2 Bithiophesie, furan, Bointi@iz@at xantholene,

%f‘%ééé})%ébé,?gyr%e p%l cﬁgﬁg,{) trgé@%r g');ﬂdl I Pazm@'h Spgnp%me pyridazine,
i indades tigainslolgn dIHSIW@é@@ i ing, cﬂwmll%ﬁe 'som@n?lm,gm]tha'lmm inapfthyridine,
NRFHIRalMe C OBRUIAL Vt‘él'tféEoléS ﬂ%ﬂé(rﬁﬁr‘idlr@ € abibig, V hb¥azine, thiazole,
net abol i ¢ neans )}/ ysi s, reduction or

dJ59tyarq! %WPGTOH“'%F'%Rb%Gﬁd'SB? aFQJ? an'iaéaftel phenexazing, g @4~ pyridyl,
an, 3edt,65-, ar Sduirglydf1-a3-¢c anmo WA tsogbindliayimy 128, ¢rl3- indolyl, and 2-, or
OB g Py B R BB PR RS 0 b

hydrof ysis®Iin vi Sui t abl e
esters of conpounds of fornula (1) containing a

lhwbg?xy He@FPalkyP rfedn8 h%i%ﬂ?;h%lk?lcg%@nﬁ%mcﬁ it et &8aryl and alky!

actates, 15 tartrates, nmal onateS, oxal ates,

91?Qe>§|%§@§ pr‘ﬁ’l‘%‘ﬁﬁy&’?ﬁ?r@?d i dgf&;r%{'\%tgroafylﬁl}g} gfowgs contain a lower
retyeaores),. Exeriply) Bneroalyiakyl(@odpg dicudgaptfimetayie The group may be

SRS B Py e

benzenesul phonat es, p-toluenesul phonates,

qQyfdophexyl&u Iall?ﬁ'a %@t §Sgr§u"k5j RN a&rﬁéss &%e%t Q?&If%a%l Sliphatic
an ester prod npound of f or nul

JUHE%?VHP?\ grogp MPBM tgfr%@gghhﬁg,bra@cheg howng ,'I 5q> 6 cg&pon atoms in the
ft)hdfnph)bﬁé [S'eﬂel‘aabl&Ol toiqvaarbons shich ganethyl, étﬁﬂllﬁﬁblﬂ)w!(n propyl or isopropy!)

PR L S P IR oA 93515755, b s o

Faridgiey petpHDAC i nhi biti ng agents include those havi ng
an | G50 value of 10 Mor less. 25 [0199] SpeC|f| c

ounds of the invention include the follo q
[01 1] 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



3-[1-(3-Di net hyl am no- 2, 2-di net hyl - pr opyl )-2-
(2, 2-di nmet hyl - propyl ) - 1H benzoi m dazol - 5-yl ] -

whydroxpsecr yl am de PCT/SG2006/000217
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3-[ 1- ( 3- Di et hyl am no- 2, 2- di n¥t hyl - propyl ) - 2- L~ X

N.i sopr.opyl -
ﬂ%ﬁﬁ?&%ﬁ g RSP %f?uagmaﬂf&%s& groyp SHeN Az @ Wehl2CHz-, or an
20118 86 @8aupPSIiEh SE2WHECHI0.0 Frgferr@d positions for attachment of the acidic

ki B i s s R BNLAT N0y 2, 2 dimethyl - o

pro benzoi m“dazo yl]- N- hydr oxy- acryl am de
3-[1-(3-Di net hyl ami no- 2, 2- d| nmet hyl - propyl ) - 2- ( 2-

r{ﬁ’(éﬂ' sulif %ﬂ&érst@b&‘}ﬂa} kit Iz HeMafy O tomYdnadlof Formula (1) are

RS R i i e HOTLCBIkERy Fytoers, a0d geometica

asdnoery fretitydr-"2" tbrifigurational derer erbe ylixturdlof B and Z isomers. It is also
W%&%daﬁﬁy | ﬁdﬂrﬂ d(?someriﬁ Emas sucH ?s dlasterfas)m%rs enantiomers, and

Di et hyl am no-
| pOMetrigpLiggmere Aamberbenaraiad . q}wcwahgi/dr @heyvcaklrr%hoﬂs and by those

afknd ®hdlare. 3-[ 1- (2-Di et hyl am no- et hyl ) - 2-i sobut yl -

H r / N benzoi m dazol -5-yl]-N hydroxy- acryl am de
3-[2-Butyl-1-(2-di ethylam no-ethyl)-1 H ~

Hetesdi réaheez of iHe- yd@pdhlmhydff theydistospt samtbeimentd-may exist as single

%térém%”‘nelr@ %éﬁaés ( Z EH?&(QP@IS a(i?" eﬁ_gﬁt%gzeréj 'aHF g}yéhasterxo/t%ers All

enzolm
sucl'ﬁ) single stereoisomers, racemates and mixtures 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,



acrylam de 3-[2-But-3-enyl-1-(3-di methylamno-2,2 "
di met hyl - propyl ) - 1H benzoi m dazol -5-yl | -

whyaroxgs@cr yl am de WO 2007/ 030080 PCT/ S&2006/ 00084 206/000217
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37 3-[2-But-3-enyl-1-(2-diethy am no-ethyl)-1 H
benzoi m dazol - 5-yl ] - N- hydroxy-acryl am de 1 .
3dlftizarmmlee,ymywphphn@2 Bther iy parEh of rgaRIC) saltsigre: ammonium  salts,
ary dadbuch- 34 ﬂetrélngﬁﬁﬂérﬁ?%nlaﬁ]rédltﬂﬁmdﬁ acid addition salts such as
no
(%»'J“é @fﬁ e B b BBy | §SaRBE BT oR oy pheifigfautigly scceptabie
hsedts osgn der foluadri ideRemington's Pharmaceutical Sciences, 19th Edition, Mack
3 t
TEEAG B LBLAP AL Rl B S i
3thgqa shiled; Bt e | ahrihab the ﬁIyQBT)tWQ_CQ[T'ﬁ@WﬁeﬁgﬁﬂtS. fpfl salts may exist in
b@ﬂér@htmr@@allﬁlb o5pd|wmmhﬂ)f&ﬁ@xéﬂr SGAnIdnad¥e GHended to be within the scope
%é ?{'B’\é n%j %é met hyl - propyl )-2- 7
ndths/ reF?—T‘B‘é M APY82HTE f%fm 3Rt hydr oxy- acryl ani de
3-[1-(2-Di et hyl am no-et hyl ) -2-(2, 2-di net hyl -

P9 R0 st o OGO 9 i oo
Nergy @y Gxgrotgsis, redustion sexidsyionite acompesy of fgrmula (1). For example an
(é”sté’r BroldFugf buar oy | of - briti® g Z&dntislag & hhdrgkyl -group may be
acorxer?gn e%y hydrolysis in vivo to the parent molecule. Suitable esters of compounds of
formula (1) containing a hydroxyl group, are for example acetates, citrates, lactates,
tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates,
methylene-bis-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-
j//n hydroxy-acrylamide
N\
/
“ o 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
M :@A/L” isopropyl-1H-benzoimidazol-5-yl]-N-hydroxy-
j!// acrylamide
\N



f 3-12-(2, 2-Di net hyl - propyl )-1-(2-i sopropyl am i no- |

I x ethyl)-1H benzoi m dazol -5-yl]-N hydroxy- acryl am de
w@2(01040980i i sopr opyl ani no- et hyl ) -2- (2, 2- di met hydF/S6:2006/000217

propyl ) - 1H benzoi m dazol - 5- yBq - N- hydr oxy- acryl am de

gé%%géizéﬂ) é:ﬁﬁs_ Ehmhgg;%[ggg%%—;@ﬁﬁ%ﬁ%gr%ilhg)'-ljjzdimethyl-

3-[1- yl"anfno- 2, 2erdpytetHiénzpintgeazb)5-2li-Nihpdroxy-

hex- 3- enyt™- benzoi m dazgl - 5-%L] - N- hydr oxy-
acryl aZri%I,e 1 3-[1-(3-Di rr%!trﬂ%r‘él?n
i no-2, 2-di met hyl -propyl)-2- r

(2,4, 4-4trinmethyl -pentyl)-1H benzoi m dazol -5-yl]- C/

N- hydr oxy- acryl a de 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-(2-
3- [ 2=¢yc] -3 di me log - HE imidazol-5-yI]-N-
di et hyT S, 1) - 1H banzoma gg‘tﬁméw)] 1H{penzoimidazok5-yl
hydr oxy-acryl am de WO 200ydi@06eRY/a0tds SC2006/ 000217

39 3-[2-Bicyclo[2.2.1] hept-5-en-2-yl-1-(3- |~ ~/i 1 Nx
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wh ez m dazol -5-yl)acryl am de

PCT/SG2006/000217

3-(1-[2-(Butyl -isopropyl-am noj-ethyl]-1 H N
ben m dazol - 5-yl } - N- hydr oxy- acryl am de
N-Hydroxy-3-{1-[ 2- (|sopropyl pentyl-ami no)-

- 5- W-Hydroxyy3- 2 deethylanid-ethyl)-2-non-3-

@ yl ) - ‘ I,“G(zéjeg]?' Fﬁgﬁ%%%mﬁ‘%a?gfié]ﬁc_rylmude

3-[2-(5-C [

1H benzoi mi dazol™='5-yl ] - N- hydr oxy- acryl ami de
3-(1-{2-[(3,3-Dinethyl -butyl)-ethyl-am no]-ethyl}- N
/| OH H 1H benzoi m dazol - 5-yl ) - N- hydr oxy-acryl am de }I
3-{1-[2 t hyl - propyl -am no)-ethyl]-1 HH

benzoi
N- Hydr

4
\, dazol - 5-yl } - N- hydr oxy- acryl am de
y-3-(1-{2-[isoprop

a@@%’)&%ﬁ 3/& Q%FMW%@WI) 2-non-6-

am no] -gthyl}-1 H penzoim
(E) - N- hyd ™ @2- (1 sopnydyiitiedzaimibiazslsbiyi-adryldiitie
trifluoro am ne) et hyl ) - 1H benzo[ d] i m dazol - F, (

5-yl)acry¥am de
3-[1- (3D net hyl am no- 2, 2- di net hyl|
proRyl am no-1 H benzoi m dazol -

acryl Miw

- propyl) - 2-
5-yl]-N hydroxy-

n u~| ———

3-[2-Hexyl-1-(2-methylamino-ethy!)-1H-

benzoimidazol-5-yl]-N-hydroxy-acrylamide

N-Hydroxy-3-[1 -(2-methylamiﬁo-ethyl)—Z—pentyl-

1H-benzoimidazol-5-yl]-acrylamide

\
i « f N-Hydroxy-3-[1-(2-methylamino-ethyl)-2-octyl-
// T: 1H-benzoimidazol-5-yl]-acrylamide
HN/
N\ ‘

5-yl]-N-hydroxy-acrylamide

3-[1-(2-Amino-ethyl)-2-octyl-1H-benzoimidazol-

3-{2-Butyl-1-[2-(isopropyl-methyl-am ino)-ethyl]-
1 H-benzoimidazol—5-yl}-N-hydroxy—acrylam ide



WO 211117/1131111811 PCT/ SG211116/ 111111217 52
3-{I-[2-(Et hyl -hexyl -am no)-ethyl]-2-nethyl-1H i/N-l

w0 20%03080NH benzoi m dazol - 5-yl } - N- hydr oxy- acr yP@sG@mo6/000217
rN 3-{1-[2-(Butyl -ethyl-am no)gethyl]-2- N NH
trifluoronethyl-1H bhenzoi m d [-5-yl[}-N F ~" N~/ -\ \
H F~ hydr ox y @,Lh de rﬁ'ﬁig(Ethyl-yme}thyl-amino)-ethyl]-2-pentyl-1H-

A9

- agr
3-{ 1-‘[uf2;kﬁ{?1§f§?efxyl Mani no)bestdnyiddzol5-yfF-N-hydroxy-acrylamide
trifluoro hyT -1 H benzoi m dazol -5-yl}-N \N
hydroxy-acrylamde N/ o
(E)-3-(1-(=2+(di butyl am no)ethyl)-2-propyl-1 H
benzo[ d] i m dazol - 5-yl) - N hydroxyacryl am de

3-[1-(2-Di propy! ani np- ef, hyI3)<2-de§aarm@bmnda§/pi H-bbhAdimidazol-5-
5-y1 ] - N hydpoyySgciyl amm de,  sN WO 211117/ 1131111811

PCT/ SG211116, 11217 53 Y)hydroxy-acrylamide

N- Hydr oxy- 3<(1-{2-[i sopropyl - (3-net hyl -butyl)- (%

, p~CH am ng]< et hyl } - 1H benzoi m dazol - 5-yl ) -acryl am de

\~ 11 H""~ 3-(1-{2-[(3, 3-D net hyl - butyl ) -net hyl -am
inol- OH q ethyl k- ’ _benz oB1iR-Batybl-¢ Bmythyl-dyrhlcih-Bx)-1 H-
/\/\</ benzoimidazol-5-yl]-N-hydroxy-acrylamide

N

Lo 3-(2-Butyl-1-piperidin-3-yl-1H-benzoimidazol-5-

9
\
y §
/\/\/{ yI)-N-hydroxy-acrylamide

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

0] 3-(1 -{2-[Ethyl-(2-methoxy-ethyl)-amino]-ethyl}-2-

,NDM N pentyl-1H-benzoimidazol-5-yl)-N-hydroxy-
‘/—/_<N acrylamide

O 3-{2-Butyl-1-[2-(ethyl-methyl-amino)-ethyl]-1H-

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



acrylamde 3-(1-{2-[(2-Ethyl-butyl)-nethyl -
inol-ethyl}-1 H OH

whenzosmidazol - 5-yl ) - N-hydroxy-acryl ani de , , NeCT/S@26006/000217

(E)-3-(1-(2-(bis(3,3-dinethylb tyI )ami no)ethyl)- N /oH
| H benzo[ d] i mi dazol -3-yl)-N- hy acryl am de
(B)-3-(1-(2-(diisqbullyl e %b"ﬂrwgﬂiﬂﬁﬁhﬂPW@W"F-B-V') 2-

benzo[ d]inj,daz ot~ 5=y )5 N- hydn uwawbm&sls crila
3M thyI %utyl ant?no) et hyl ] - m‘ y %\9
O' benzoi ni/dazol - N- hydr oxy- acryl am de HN\ V\D
211117/ 1im/3l;11811 PCT/ S&X11116/111111217 54
N-HydroxY\,SN{l [ 2- (et hyl - pent-4-enyl -amino)- N OH j
| g ethyl]-IH benzoi m dazol -5-yl }-acrylam de ~N
3-(1-{2-[(3, 3-Di netjyl - butyl ) opyl - am no] -

et hyl } -1 H- benzoi mi dBZOIEHS HY '&ﬁﬁ%hwamm}“?thﬂ}ﬁwe
3-[1-(3- a 2 demtnhaézops WL

met hyl su@Mm m dazol - 9%— Hyofory Siamide
hydr oxy-a(cryl am de

3-{I-[2- ( , 3- Di met hyl - butyl am no)-ethyl]-2 ~~;

propyl -1 hl— benzoi m dazol -5-yl }- N-hydroxy- ( acryl am de
HN3

I

- O on 3-{1-[2-(Ethyl-pentyl-amino)-ethyl]-1H-
<,Nj©/\)J\N/ benzoimidazol-5-yl}-N-hydroxy-acrylamide
N

0 -{1-[2. - -amino)- -1H-
\ o 3-{1-{2-(Ethyl-heptyl-amino)-ethyl]-1H
¢ H benzoimidazol-5-yl}-N-hydroxy-acrylamide

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

- \OH
N /ﬁ hydroxyacrylamide

\\JJ = 3-(2-Butyl-1-{2-[ethy!-(3-hydroxy-propyl)-amino]-
‘ ethyl}-1H-benzoimidazol-5-yl)-N-hydroxy-
/ acrylamide



AN J9~
3-[1-[12-(3,3-D nethyl -butylam no)-ethyl]-2-(2,2- N OH

walzowehbuse propyl ) -1 H benzoi ni dazol -5-yl ]-N PCT/SG2006/000217

hydr oxy-acryl am de H-) WO 2004/ 030080

PCT/ SG2006/ 000217 ,55
3-[1-{2- [Bl et hyl - BatA Y hypresy wyapyl) mingl-athyl}-

of f (2, | - propyl ) - 1HedpentgioiHrbetaamlidBoys- I1-Nehydroxy-
hydr oXy- acr am de |
3-{1-[ 2- (2+2: Di net hyl - propyl ami no) - et hye\cfyaﬂ-fj?]Y /1

benzoi m da’zo 5-yl }-N-hydroxy-acrylamde N N
3-(1-{2- [(2 Di net hyl - propyl) - propyl - am no] -

ethyl } - 1H ben20| dazol - 5- ydE)H\L\hthstp-@lW( ﬁér%h’@lmyﬁi&ld 3-yl)-
3-{1-] 2; Ryl - but y| i
1 I{—l-b[en £ azol - li5 zl} Kl-ﬁygr Qi}j %{%"i@]l”ﬁ 28b5 VDENF!"@"de

3-(1- { [(3,3-Dinethyl -butyl)-nethyl-amno]- k OH ~~N
N eth I}> 2- propyl - 1H benzoi m dazol -5-yl)-N- H N
hydroxy)acrylamde rN o

3-(1-{2¢[(3,3-Dinethyl -butyl)-(2,2,2-trifluoro- N fk

ethyl)&' i no] - et hyl } - 1H-benzoi mi dazol -5-y1) - N-

) (E)-N-hydroxy-3-(1-(1 -pentylpiperidin-3-yl)-1H-
< benzo[d]imidazol-5-yl)acrylamide

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



hydr oxy-acrylamde H3C NH3C/ °~ F H3C F WO
2007/ 030080 PCT/ SG&2006/ 000217 56 0

w@2(01080@8d But yl - (2,2, 2-trifluoro-ethyl)-am no] Pchst2006/000217
AN ethyl }-1H benzoi m dazol - 5-pl ) - N- hydr oxy- N

3::;%:/: g;nége A g .. FDFnaHth éEL@g\h’%é '5‘211&aﬁr%?‘ﬁ@yl%rowl)pyrrohdm-

hydr oxarri/f: d typ& nmoi ety idylphe-befzoldimmidaabdisd-yifau6Rhde
that may pe Pnhibitors of deacetylases, including but
not limted to inhibitors of histone deacetyl ases. The
5 hydrox te conpounds may be suitable for prevention
or treatment of a disorder caused by, associated with
or acconﬁanied by disruptions of cell proliferation
and/ op=<angi ogenesi s when used either al one or

toget her” with a pharmaceutically acceptable «carrier,

di | uent or excipigént. An exaqpj 3Q¢D@@@,|@ﬂ | 3
cancer l‘dﬁWﬂlStf&%lOﬁ of 9 gé W t ﬁ3yﬁ1H

For muléa 0 humahs can be B@/ZOgWEJaZB*‘ %’é‘ hyﬁfﬂé‘é‘ﬁ?'@lﬂ’m'de

nodes teral adm nistration such as oral or

rect or by parenteral admnistration such as
subcutameous i ntranmuscul ar, intravenous and
intradérmal routes. Injection can be bolus or via
consta t or intermttent infusion. The active conpound
i's Q,cally included in a pharnaceutically

accept le carrier or diluent and in an anount 15
suffi‘cient to del ipver to the p 3nGt a therapeutical

ef fective dose  I1] varjous enbodif ﬁ?émewwémﬂﬁhﬁﬁmﬂék
COnMpounT eMgcti vel y bemzd]djinddazoi8-9)-NayHi®xyRrylamide
rapi B iferating cells, e.g. cancerous tunors,

than yo nof mal cells. 10202] As used herein the term
‘cancer' is a general termintended to enconpass the

20 vasf nunber of conditions that are characterised by
uncont¥ ol | ed abnormal growth of cells. [0203] It is
antyci pated that the conpounds of the invention wll

be useful in treating various cancers including but
notw,wtj?ij%ﬁgncers [zrférann%Qutmm@Jd@trymmhyl)

o 1H-benzoimidazol- -5-yl]-N-hydroxy-acrylamide

(E)-3-(1-(1-butylpiperidin-3-y!)-1H-

<55'“\TH benzo[d]imidazol-5-yl)-N-hydroxyacrylamide
\N OH



ost eosar coma, chondrosarcoma and the |ike, brain and
ONS tunours including acoustic 25 neuronma
woenroklogst omas, glioma and ot her brain tunourecT/sEionaboo217
cord tunmours, breast cancers 4yncludi ng ducta
adenocarci noma, netastatic 85ﬁi8§ breast carcinoma,
colorectal cancers] advanced coBP¥ctHH(1-(pent-4-enylpiperidin-3-
adenocayCl RS, fh cancer g)-1Eneaed[d]nfd4RRSGhdtrylamide
i ncl udi xg_‘ade ocorticéj carci noma, pancreatic cancer,
pituitayy cancer, thyroid cancer, parathyroid cancer,
ncer, multiple endocrine neopl asna,
estinal 30 cancers including stomach cancer,
al cancer, small intestine cancer, liver WO
2007/ 0 30 RCT SG2006/ 000217 57 cancer, extra
hepatic bile duct ,cancer, gastrointestinal carcinoid
tunour, gall_bladder ,canc F)-3-Getir (8 Sudimetayihutydinesigis-4-y1)-1H-
i ncl udi #g € cul an” cancer , bepBITHlRIdSRARGHN-N-RJIRXArfamide
cancer, wgyaaecol ogi cal cancers including cervica
cancer_{ovari an cancer, vagi nal cancer,
ut er us/ epdonet ri um cancer, vulva cancer, gestationa
troph astic cancer, fallopian tube 5 cancer, uterine
sarcora, head and neck cancers including oral cavity

N

cancerf lip cancer, salivary gland cancer, |arynx

canceff hypopharynx cancer, orthopharynx cancer, nasa

cancer, paranasal cancer, qggo harénx cancer, _
Ieu:;\e.ngas}i nel udiing_chi | dhotd FelRBHfBINo-efy|i2epropylamino-1H-
| ynphoey«i c]|| elikeni a} acut e barebiaiidhzbBERIgdrosRa@Nafide

| ynphocyt }'€ +éukenia, chronic nyeloid |eukenmia, hairy
cell |eukem a, acute promnyelocytic | eukem a, plasnma

cell 10 | gukem a, erythrol eukeni a, nyel onas,
haenatovagvcal di sorders includi ng nyel odyspl astic

syndrones, ' nyel oprgliferative disorders, aplastic
aneni a, Fanconi  angni a,, Wal denst r offe)-N-hydroxy-3-(1-(2-
Macr ogl obuyl iR Y;” wng cancer sisbgtepyigiopgl)amIRd)bth @Rk -

lung ¢ & on-snmall cell lu ncer ]
mesot hef'i oma, | ynphonas i ncl udrb%ﬁzﬁgﬁﬁ'a?w'g'ya?%%@'g?
non- Hodgki n*s | ynphoma, cutaneous T-cell |ynphona
peLLpQg% | T-cell |ynphoma, AIDS related 15 Lynphona,
B-cel " Typphoma, Burkitt's |ynphonma, , eye cancers

i ncludi ng retinoblastonma, intraocular nelanom, skin
cancers incl uding | anomg, ﬂQﬂ&WBh@ﬂ@&ﬁoﬁkh&kﬁ?@ﬁﬁﬁqH-
squanous i careinofa, nerkel .cell soft

| .%ancer, _
tissue sgr ¢$; such as chi I"GAEYYYezr-YieN-Bdiexy-acrylamide
sarcomg, /adult soft tissue sarconm, Kaposi's sarcons,
uriqary system cancers including kidney cancer, WIns
tunnuf},bzadder cancer, urethral cancer, and

transitio@ér 20 cell cancer. [0204) Exenpl ary cancers

cancey, tate cancer, headthdintH-henzkinidazoks-yl-acrgamide
cancery renal cell carcinonma), gastric cancer,
col on/cancer, col orectal cancer

“

o
\ﬁ \/\‘/\

that may be treatgd by the g¢ ds., of .the present .
i nvent Jb}@astw canceﬁ%ﬁoﬁg q’g%\:ﬁ%g?qpmg%‘ﬁngﬁ amino)- _



25 and brain cancer. [0205] Exenplary cancers that nmay
be treated by conpounds of the present invention
wo pbosiesbout are not limted to | eukem as suchr@ESG2006/000217
erythrol eukem a, acute pronyelgcytic |eukem a, acute
nyel g d | eukenm a, acute |ynpphocytic |eukenia, acute
| eukeni a 30 and | ynpHR&#EP-SYRPR-PaBLYEsT@djethylamino-ethyl)-
| ynphoma(e. g. Burkiflt's | yrpheneimicarssngousydrosalchylamide
| ynphoma (ERCL and feripheral T-cell |ynphona.
[ 0206] Exenp)ary cancers that may be treated by
conpounds_gf the present invention include solid
tunors arfd henat ol ogi ¢ mal i gnanci es. | n another

enbodi nment, preferrgd 35 GBL& o : e freate

with the s 6. Bt_she e ARk oALod S et
cancer, firo e cander, hepHtsREoIdazbGahNehydeexyeerylamide
WO 211117¢1181111811 PCT/ SG211116/ 111111217 58 [0207]

I n anot h(% enbodi nment, exenplary cancers that may be
treated wy/th the conmpounds of the present invention

are non/shiall cell lung cancer, small cell [ung cancer
andFZES/c; lioma. 5 [0208] In another enbodi nent,
exenpl ary cancers fhat may be treated with the

conpounds of the pfesent i nvert{ld#(Ehd-pedpglamioe)dthyll-1H-
car ci nog ssghephr , I nt esdBRli >N . :
pancr eat,j l(: cer. [0209] The co%%aﬁggglmy@gﬁé%a%%lamlde
used in/the treatnment of a disorder involving, 10
relatingsto or, associated with dysregul ation of

hi st one_(deacetyl ase (HDAC). [0210] There are a nunber

of di gorders that have been inplicated by or known to

be medidted at |least in part by HDAC activity, where
HDAC activity is kijpown to p¥-Hydrexyr®(le2iisopropyl-(ymeinpigpentyl)-

di seas et )ympzs"é Sy 1 Ry ; hay, ,
been s’/ﬁo% tm 15 7l | evi ﬁ@%?ﬁ@@}?ﬁﬁ?'ﬁzﬁ Qfgl?acrylamnde
Di sordsfs™of this type that woul d be expected to be
anenable to treatnment with the conpounds of the

inventipn include the following but not limted to:

Proki ferative disorders (e.g. cancer);

Neur pdegener ati ve di seases including Huntington's

Di sease,/ Pol ygl ut am ne di seases, Parkinson's Di sease,

Al zheimery s ~ Di sease, Seizures, Striatonigral

degener at&gn, Progressi ve supranucl ear pal sy, Torsion

20 dystonia, Spasnodic torticollis and dyskinesis,
Familial trenor, GJ les de | alEFdumnvdtaxe3-(3y2r(isapnepyl(4,4,4-

D ffuse '@' di ’éO&SG, triﬁh&gt')lftyl)q fy1)-1H-benzo[d]imidazol

I nt racer ebra aenorrhage Primary r]z?z(?ial scFer ogi]s, oF
Spknal muscul ar atrophy, Anyotrophi cotvAp@ylamide

scl,é’r\p/s\i s,‘) Hypertrophic interstitial polyneuropathy,

Refi nitiss~pi gment osa, Hereditary optic atrophy,

Her edi tary//g

Q

N /\\\)J\ o 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
e
N _{Ij N propylamino-1H-benzoimidazol-5-yl]-N-hydroxy-
N
{

acrylamide

. /

/\



spasti c parapl egia, Progressive ataxia and Shy-Drager
syndronme; Metabolic diseases 25 including Type 2
walb@mbesmwsi Degenerative Di seases of the Eye i nedmsGmngs/000217 .
d aucomm, Age- rel ated macul ars,degeneration, nmacul ar
nmyopi ¢ degenerati on,, Rubeotic gl aucoma, Interstitial
keratitis, Diabeticllreti nopat hif-(Ebwt kexykarainerathyll:2-methyl-1H-
retinal at von, ~en Cel | opleattmidetd-8NaAL-hkro St
Dystrophgg eal Dystrophy; Iris I\Ieovglgcu%i%ﬁ%n de
(Rubeosi g); Neovascul ari zation of the Cornea;
Reti nopat hy of Prematurity; -Macul ar 30 Edema; Macul ar
Hol :5\4: cul ar Pucker; WMarginal Blepharitis, Mopia,
non ignant growth of the conjunctiva; |nflammtory
di seases, and/ or I mune system di sorders including
Rheumatol d Arthritis (RA), Osteoarthritis, Juvenile
chronic arthritis, Graft versus Host disease,
Psoriasi g, Asthma, Spondyloarthropathy, Crohn's
Di sease, infl arrma\t\ or bowel di3s{dd2-ButyBethyt-asino)-ethyl]-2-
U cerosa,” pati ti Sy ) 231 1ol rens.s
syndrofiey, 3 Itiple/Scler ozhi"fgJ Q}Oiﬁl%f Z@ib%&?rg'd%()%'yl}'r\l'
spondyl i ti's, mbr anous gl oner ul opath§roxEradeyidai c
pai n, stem ¢ Lupus Erythematosus, allergic contact
der tis; Disease involving angiogenesis including
cang}gﬁ, psoriasis, rheumatoid arthritis; Psychol ogi cal
di sordeg's WO 2007/ 030080 PCT/ S&006/ 000217 59
inC|Udng bi pol ar di sease, schi zophreni a, depression
and denentia; Cardpovascular Diseases including Heart
failuke, restenasik, cardiac hypkit(ESyhiexarmino)-ethyil-2-
art erilogcl gr 031 Hi broti ¢ diflserasethykTH-bélko MddZoN8y1-N-
fibrosisy—twrg fibrosis, cystic fibrosis and .
angi of/i/l@r/rq oma; Infectious diseases F%%?qucﬁ'ganﬁﬂ‘ﬁgal
i nfect/ions, such as Candi da Al bi cans, Bacterial 5
[ nf;éft‘r‘ons, Viral infections, such as Herpes Sinplex,
Protozoal infections, such as Malaria, Leishmania
i nfection, Trypanosoma brucei infection, Toxopl asnosis
and cocei di osis, and Haernatopoietic disorders
i ncluding thal assenia, anenia and sickle cell anenia.

[0211] In using th COWDOUn?%-:»,@(fl-(?-'&ﬁ%daﬁ%(rrﬁ@éie&ﬂpfgﬂo%’pyl-1H-

can be agl ced. 1t any rmor .
mkwmund Bi oavai | BenzeldlivitazaieryiNbydrexyeprylamide
art of pyepafing fornulations can readily select the
pr oper fb}m and node of adm nistration depending upon
the%ﬁ\\uNgul ar characteristics of the conpound

sel ected, the condition to be treated, the stage of
the conditjon to be treated and ot her rel evant
circunstanges. W refer the reader to Rem ngtons

rarmesice, Sopree, Sipoiy b o

Co. (1905
conpou(/ds t he present inventi 8rvlidhaRydsexyggnianiids er ed
al one o he form of a pharnmaceutical conposition

in comdination with a pharmaceutically acceptable

/\\

"y

N\



carrier, diluent or excipient. The conpounds of the
invention, while effective thenselves, 20 are

wo ypiroadoky fornul ated and admi nistered in the por/scmbe/000217
their pharmaceutically acceptahle salts as these

forms are typically nore stable, nore easily

crystal lised and \rla e i ncr edSHHroyel-(bj2Hisogropy-(2mathyl-butyl)-
The conpo WEVer ,antiNdietdh V-t e8mid f

of pharma I 25 conpoaS|'t(?gﬁ1§}ml ch a?e Zé]l%eyl tfBmide

formul at ed dependlng on the desired node of
ni st i on. such in a further enbodi nent the
prcn;s%h‘(\ venti on provi des a pharnaceuti cal
conpositio cI udi ng a conmpound of Forrmula (1) and a
phar maceut | cal Iy acceptable rrier
exci pi ent, The cQupasi tj ons gﬁg{zpﬁ(%ﬁQ”BﬁhYIW“Wﬁﬁ??éWé'am'”o]'
wel | kno e art’. 30 [ Oafyi}1iFbendomviestoi-Sa)- -Nrhydroxy-
ot her enb ts provides a pharnaceutlglﬁ mi ack or
k|t conp(rlsn ng one or nore contai ners THITEd with one
of the ingredients of the pharmaceutical
ns of the invention. In such a pack or kit
can be found a congai ner
agent (S), cafm i nlg‘?a Q(aaEthW bhtgﬁi %ﬁ'?é'g'no &ﬁyl} 1H-
conpri si ﬁg : ffect ive agentbe@?ioﬂfhléazoké yarb\hm@mxvape@mlde
(i ncl udi ng ty6phili zed conpositions), which can be
di | ut & f/urther prior to use or they can be provided
at the/concentration of use, where the vials may
i ncl ude\/an\e or nore dosages. Conveniently, in the

kits, single WD 20G7/ 030080(53@/1W@é%@&ﬂﬂbutﬁgwo)athw)

dosages can e _prov i_ferll vials _so

physi ci af enpl oy the vi Ta-kergplplipidpzol-5-yispydrgxpygcrylamide
vials wl have the desired amount and concentration

of ag nt(§ Associ ated wi th such container(s) can be
vari itten materials such as instructions for

use, ‘or aégtlce|ntheformprescr|bed by a

gover nnent al/_agency regul ati ng the manufacture, use 5

or sal e of pharmaceuticals or biol ogical products,

whi ch notice reQ ef t;ﬁappr oval(Eb§(t- ﬁe(dl@getmlewrmethyl) -1H-
manuf ac Te f orpeRbefamiassa- By N Rk}

[0215] ¢ rrpounds of the |nvent|Ion rmy§beﬁygs gacrylamlde
adm ni sger ed in conbination wth one or nore

addi tional drug (s) that are chenotherapeutic drugs or

HDAC i nhi bi tor 10 drugs and/or procedures (e.g.

sur ger i otherapy) for the treatnent of the

di s r/dl seases nentioned. The components can be
adnini Stered in the same forpubag ke i
forml ati . dm g ster edﬁﬁn?%%%&[]y' bpg?aﬁﬁ'?og EhS/IA 1H
t he (,;?c e i nvent PWOW%ZB@ it hiyproxepersfamide
sequen or simultaneously with the



ot her drug(s). 15 [0216] In addition to being able to
be adm ni stered in conbination with one or nore
waddosmsal drugs that include chenot her apeut i BCTHSG@BB6/000217
or HDAC inhibitor drugs the cgnpounds of the
i nvention may be uysed in a ﬁonblnatlon t her apy
this is do/rg\e th\%)lcorgpounds APEryFrid42- Wet%ﬁ??ﬁ“s‘?r&’i‘@'ﬂmo)
in co atton Wit hy'each ot hesthylTtHiBe0miGizoRBYIRad Padfde
the c of the invention may be adm ni stered
ei ther/sinul taneously (as a conbined preparation) or
sequenb}ally in order to achieve a desired effect.
This ig/ especially desirable where the therapeutic
profiTeNof each conpound is different such that the
conmbi ned effect of the two drugs provides an inproved
therapeutnc result, 25 [0217] Pharnaceuti ca
conposi ti/jons of this invention for parentera
injection\conprise phar maceutical |y acceptabl e
sterile aqueous or Jhongqueoud (s@mgﬂmeth%bsﬁy%pmwlmmno]
suspensg{; siyons as Vgl 1@ﬁb§{zgmlda§oIWﬁrhgdroxy-
for rec t|on into sterile injectable soluti
or dispefsions just prior to use. Exanff¥emige suitable
aqueous and nonaqueous carriers, diluents, solvents
or vehi cl/es include water, ethanol, polyols (such 30
yger propyl ene egcoI, pol yet hyl ene gl ycol,
and e Ilke) and suitable m xtures thereof,
vegétable oils (such as oIiv? oiL%% and injectable
organi c esters suc as, et hy?-11-Gridaethylaming 'qum'bp"loyyl) -2-
can ‘pe /it xor eXamp ity uai)e 1 KSsniiGai- 5@% }
naterlak ch as l ecithin, by the qalnten g e
required particle size in the case OYYOHEHIIBns
and by thie use of surfactants. 35 [0218] These
conposi t/i ons may al so contain adjuvants such as
preservati-ve, wetting agents, enulsifying agents, and
dlsper3|ﬁg agents., Prevention of the action of WO
2007/ 030080 PCT Sd 0Qp/ 0002 13{1-B4(33: Rimethylgfautyilasmnino retlyy]-2-
be ensu \d by Tt h& 1¥icl usi on QfgpwaﬁLw%,ﬁ%%}%%}qq hdroxy-
and antif agents, for exanple, parab
chIorobuKanol phenol sorbic acid, andm¥H@“P?ke 't
may al so /be deS|rabIe to include isotonic agents such
as sugars sodium chl oride, and the Iike. Prolonged
absorption of the injectable pharmaceutical form may
be brought fabout by the 5 inclusion of agents that
del ay absorption ch as ak;qqqz: 3Lgm_)mg,§5ﬁﬁ5,a;ng% étﬂﬂ] 2.(2,2-
gelatin. » yaesired, f
di stWr'{ﬁﬁ the conpounds d&%‘ﬂh%@fopvlheﬁrbﬁa%%@aqu ﬁtYB -N-
slo elgase or targeted delivery shgliag@cslaatidas
pol ynmer qptrlces

N



| i posones, and m crospheres. 10 [0220] The injectable
formul ati ons can be sterilized, for exanple, by

wd 2dotoadoson through a bacterial -retaining fileEr/scmneo00217
by incorporating sterilizing agents in the form of
sterile solid conpositions ihat can be di ssol ved or
di spersed ,in At er H-GHiErS 3 Wimetng-butyh)-eminabeteyi}-2-

or “to¥use. 1@,2dndahy- p'i@dyl)damlsb%a&ﬁucfa%u@yu N-
stration include cap ta | e

and granules. In sjgﬁ §8PF@3 age

fornB, thd active conpound is mxed with at |east one

iner axmaceutically acceptabl e exci pi ent or

carr| su h as sodiumcitrate or dicalcium phosphate
and/o ers or extenders such as starches

Iactose Tose,ozo glucosg i; b ,.and silicic

acid, b) bjnd ucQHas ik Qﬁ% gnethyl-propylamino)-ethyl}-1H-
car bo uTNose al gi havzsyidgpl-6dyi}-MN-hydroxy-acrylamide
pol yvi rolldone sucrose, and acacia, C)

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

tapi oca starch, alginic acid, certain silicates, and

as paraffin, f) absorption accelerators such as 25
quat er pary anmoni um conpounds, g) wetting agents such

as, for exanple, getyl alcomqh{zggélmhwﬁgpﬁ%pw -propyl-amino]-
nmonost eay S

Orbents s
bent oni te—lay, and i) Iubrlggﬁ1g§%ﬂ%ﬂ”ﬁgzagﬁﬂ)Nthbxy
caIC|un1étearate magnesi um st ear at e, soylagide
pol yet hylene glycols, sodiumlauryl sulfate, and
m xtures™ hereof. In the case of capsules, tablets and
pills;71h dosage formmay al so conprise buffering
agents. 30-[0222] Solid conp05|t|ons of a simlar type
may al so be enployéd as fi Brigtas(3HDigsthy-aytamino)-ethyl]-2-ethyl-
hard-@LL& gel atin mapsuleﬁ+b@uﬁgn&ﬂﬁhsﬂrmu@u@gpgmggmMG
| act ose 2 k sugar as well as high ecul ar
wei ght pol yethyl ene glycols and the |ike. 35 [0223]
The solid)dosage forns of tablets, dragees, capsules,
pills, granul es can be prepared wth coatings and
sheL;ngﬂgh as enteric coatings and ot her coatings
wel | /known in the pharmaceutical fornulating art.
They may optional I'ly cont ai n3dp42(8piDipethglents)-ractty\4Rino]-

2007%038@8 @w00021&h,

conp05|’m at thély rel ease ¥ﬁ g@&'@tﬁgﬁgﬁhdg E?Y%V
only, or; preferentially, in a certBYCiﬁOWzﬂCtyetﬁfldQ he
intestiﬁgl tract, optionally, in a delayed nmanner.

:7///N\
o) _ .
3-(1-{2-{(3,3-Dimethyl-butyl)-(2,2,2- ]
N e Jl\N,OH (1 [_( imethyl-butyl)-(2,2,2-trifluoro
¢ D/v H ethyl)-aminoj-ethyl}-1H-benzoimidazol-5-y1)-N-
N
/

hydroxy-acrylamide

sodiui%?arbonate, e) solution retarding agents such




Exanpl es of enbeddi ng conpositions which can be used
i ncl ude pol yneric substances and waxes. 5 [0224] |f

wolesirnswgo and for nore effective distribution,pd1€G2006/000217
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conmpounds can be incorporateg into slow rel ease or

targeted delivery systens syc
| i posone and _qi ffo eres%(ngpﬂ§§é¥g$ﬁgmgt ?@gfémmo]
conmpoun ;‘/al\s}L e I n n cetbghtldbsnroinnidaizof-BiyhN-fyfdroxy-
appropri gte mnth one or nore of the abgyggeentioned
ex0|p|en(s [0226] Liquid dosage forns for ora
adn1n|strat|on i ncl ude pharmaceutically acceptable

enmul si o sol utions, suspensions, syrups and elixirs.

In ad 'tﬁ h to the active 15 conpounds, the liquid

dosage f ns may contain inert diluents comonly used

in the art such as, for exanple, water or other

sol vents, solubilizing agents and enul sifiers such as

et hyl al cohol, isopropyl alcohol, ethyl carbonate,

eli0Rga] abret atzompomewlscﬂﬂse@h@re Mmymatebmmav@s containing a

pﬁﬂﬂiklaﬁlﬂ:e aBly 1?194 'm&ety;% IFPUeré' 8ﬂ%eﬂ|sMﬁsQ{uenQ| ffﬁﬁ{ My be inhibitors of
f or mam e cott onseed

g‘i’%’ﬁ%'ﬁﬁﬁs 'EQSHKWWQ @g} ﬁxpt (Iﬂnft% o dgrgten’&rs of, {ipteies pgeetylases.  The

Ohyldsoxam@tey@ipolinds2Rhyt et Suadiieifon brevéntiol lor Bdatabittiof a disorder caused
oI yet hyl ene Lycol s _and fatt CI d.esters
BY. 1, %S laté &/ﬂ

%t AP ETPINTS 'Sfl(fgal’-ﬁ af gt {j [Proliferation  and/or
daﬂmaﬂQSlS when osed e(ttammmet protQ)getbamwaﬂ\ sophanopegidically acceptable

as’drhléfﬁﬂmm%%ﬁlﬁén ARk AY6H SdisstBstistdnebNgy and

suspendi ng agents, sweetening, flavoring, and
perfum ng 25 agents. [0228] Suspensions, in addition

t mz@he mﬁuhmeatmarme@mmmdmym@ eatnailm_(l)smsfmmdé ﬁ@\ be by any of the
ecg{p]t%ij gr%b%egl {%)&)r(\ge{r"%;a?edéwglstga%é% ﬁ“%ﬁ daasln roaTc' tsogr Bé(t?l or by parenteral
esdrmnnstratrmncsudtag/sutaUﬂahmscetramUWg@r, intrayemaws camd Intradermal routes.
L\e%acan BéjSoluéjsmllg%bﬁﬁant%%temr?l%n@msmnanﬂ\e active compound is

m xtures thereof. [0229] Conpositions
fEP'C?'Bc‘t‘%Wdeérm\Pa@harﬁ'aﬁc%’él?ﬁ"h|a§??péﬁq'%ﬁarﬂ?re°rpq‘"éﬁ'§radﬂl ig an amount

Ss\RRASHt 100l to WWBipatient @hePgpelti @Hﬁéﬁt‘u@/ddﬁbx i rﬂ@arbb@embodlments

RTER g Toaeu ik % e Ry P & oS oy proerating el
begt @ngerpad tpabrsythando gdryeladell®r a supposi tory 35 wax
V\,hi ch are solid at roomtenperature but liquid at body

erature and therefore nelt in the rectum or
al At 4894 Rereif dne terme aeeceThis sgqnelad iBniplsldRs toygncompass the

2%?[1@36@%%6?\@7%@9&% R Zckdrise6 By LIRbd30dllcDasagmal rowm of cells.
for topical admnistration of a conmpound of this

i nvention include
[0203] It is anticipated that the compounds of the invention will be useful in treating

various cancers including but not limited to bone cancers including Ewing's sarcoma,
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



powder s, patches, sprays, ointnents and inhal ants. The
active conpound is m xed under sterile conditions

wovkdohvosvoghar maceuti cal |y acceptabl e carrier aneCBES§2006/000217
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needed preservatives, buffersg, or propellants mhich

may be required. 5 [0231] The t erapeutlca

eq;&fl’\éert isrtsa é}%@}m b]leoiguo’l é:p}:(@é,t 935 Olélﬂ%m «carcinoid. tumour, nqall bladder
sedicerG igerfouttiarg téreets ihaunirig ebtivulaocardes ipesite caeser] postafencancer,
BBl TR S00R, 10 B8 bl M, T concer
sut&fustﬁnmettlwn pamer.amtya capgeb| gesietiens! tf%m‘@bé'ﬁtlcz@ncef fallopian tube

" EfebrS %terlﬁtla Q¥ cOrha, dehdlnd h@cl@cfa‘ﬁ%rg%ﬁ:h@fthfraltda@itﬂdaﬁﬁéisﬁa cancer,
state. A 10 therapeutical | ective anmount can

r &2l yolanet @”ﬁ?"néedy%ycaﬁﬁera%i’%’ﬁ P 8?’56&6%?‘%*?3&3{{‘" Cﬁ\?cer nasal
t behcbis @afaﬁas‘am xRt irasephayex baricgt) acukamihs iychalirgechiliingd leukemia,

res I ts d under C ;

B R B AP S B oo sk

nthrbmc myelofdaeml@rma hainecelldeukemisp msitd erasayelosiicuelikiegiay plasma cell
gkérhlg‘ é%roﬁe‘&kerﬁi’é\@ny%%%b EachfatAdYidaRbisortiés nﬁi:'ltijﬁg n\@Rdysplastic

gener al I'th,” the speC|f|c condition, invq %
¢ REEBURSy W?OUP‘W?'HBV%%W%T? SIS RNOPIS SERES 415 s {Flgenstroms
pgfabﬁgbbﬁlmemraeaﬁmewncer’s heclyigt saal asll magpanecst, non-small cell Iung
adm ni stered .the LSt
S SRR e, TilEofls, LGS VRIAD, S oo
dlyswhomg,i netanwlseaceld lymmi@mﬂ‘sene@f)hewihé’rcehelmm@'mmaanéms related
Dgrg;%otﬁ%f lBré;‘ehgl WRRbmS] é&H%ﬁyﬁﬁﬁSﬁﬁa, ,[é?g%gllceﬁs iREIBdiRy lreﬁﬁ’oblastoma

ge w a range from about .
kmtr@@qugph rgelancypa, b?gdyc@%?rﬁh'f‘c"b@i‘g Wnomanepré r’rﬁlaggrgg rSKjp cancer,
d@@%ﬁ)u\éﬂcbﬂ cdd€ndriva, trﬁlﬂ‘kdl aé”llgﬁnéefrpfﬁftﬁtséud earddd@isrsyctpay childhood soft

l %?r am of tla%gl%/ sph ltl ht ofmag?&pga’gesapc{j{ ruﬂpéd'g sg/thvW cancers

gra

emhldmrkeinpv ehrmmen W imDiumoun baddﬁgcq@eq‘er Mi‘eltfts@jrcano?%f arrs’o*dﬂﬂsmona'
welipbfcger day. A suitable dose can be admi nistered

in nu tlple sub-doses per day. 25 [0233] As discussed
above, the conpounds of the enbodi nents disclosed

ol Exé?ﬁ;ﬂér? B@ceﬁb&ﬁ@t&ﬁaﬁ RS eRted ByahetohypoaihdCofaled presdny invention

[

of a hi stone deace ase can _bhe neasur e

neEnBART GRS PR Sl S el tetirer oA et b Bk cancer,

1 7enak c4rto0 (@) g. rénal Telliparcinorad), gastric &ncen@elom@gacezm*orectal cancer

4gﬁé ralcanst @i N enbodi nents, the histone deacetyl ase
|B|tor Interacts with and/or reduces the activity

of nore than one known hi stone deacetylase in 30 the

C gddos) Wekéhplsgtaftdrieiat hay be abtel ysempomidass taf present invention

QU SR et TR =B RS ot Pherhy GRS gromyelocytie
dMempl, aswge imjelolri teokemia, raceitealytmeplanetia- ledkerreia, adwée T-cell leukemia

agh \f){rﬁyhoﬁl% A%E ?d%ﬂ%ﬂt yr%f_ll%ﬂ% gH gc-‘tl.‘ﬂﬂﬁttgq ﬁ{dﬁ#aﬁsgutaﬁe@ﬁs T-cell

exa or HDAC—
bémmhg@at(eT@ a€sd perphae! Bol BBt  Rui | ter A J.M et
al, Biochem J., 370, 737- 749 (2003)]. HDACs can al so

tar L on 35 h|ston ubs requl at e Y

oFOREh1 B PolAraRRTT S MR Heaea iR P Bl e ebefh venton
include solid tumors and hematologic mahgnancues In another embodlment preferred
cancers that may be treated with the compounds of the present 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

wa@boo7/ofsnu. Rev. Pharnmacol . Toxicol. 45:495 (20083¢2006/000217

10

15

20

25

30

35

Certain WD 2007/ 030080 PCT/ S&Q06/ 000217 64 preferred
hi ﬁépcz]?e deacet | ase _inhi bitors are those that interact

il arld/ pthe cﬁﬁ*tb@ iMeat. @emplary cangers thitsmenebe treated with the
demmbyrhdssﬁ thatpredent Bvéntiv® bkeadni sthall légpfuhg%}?c%h%maﬁegl lung cancer

ds may be useful for treating
pro?i%? er{aﬁg?\% "di seases. Exanpl es of such cell

proliferative diseases or conditions include cancer

(I[Omisydqn %ﬂ%th@?teﬂ%aﬁ%ﬁ? ‘e (drﬁ%bﬁcersariﬁatsﬁg)?t Reated with the

muscl e cell proliferative >J(%ﬁ@orders such

rgg{ﬂgﬂ%ﬁsso Bresef dpventien BB NNk cmgylom@/mesonephroma, intestinal
pashear ahdpincrasgietadcef. or treating tunors such as breast
cancer, colon cancer, lung cancer, ovarian cancer,
prostate cancer, head and/or neck cancer, or renal,

gd@308] ¢ Thp megweundscmay atsoere asedl Ior thi rtrezanere rof & disBdér involving,

agelB@igab of, Qgéoﬁlafﬁllvhﬁrb@%?tﬂa;ﬁoﬁ 4 nls@ﬁe LymRR ?ars[ng 511&18 be

| eukem as. In addition I've co
useful for treating a proliferative 10 di sease that is

r e@ma}:t O'hyretabe bhﬁm"tbbeat aRedrbervithdd hebd18Een implicated by or known to be

hy er pr o% ﬁ)Egﬂer A 63 y?%?qt%'h' %’B%rﬁq'g%b‘q tiivibyis dgown to play a role in

pérmgerém disease qmst @nogiose sympitrisedre laowodirMeRé Heen shown to be
C QIR By ql-fDAd]'lrﬁlﬂltBPéeangr%e&an thssﬁ’gg GndtOwd l(ﬁge expected to be

pre-cancer condi tions or inclu

f amen?%\? t%%%%t%taéh%wm@ﬂ%o %@I'Wﬁht@naokéwﬁl@niﬁe éaliswing but not
gomy@s to: F;WIﬁéhr@tl\ﬁi digsriabraSledy. c@ﬁé@méui'ﬁg?%?éiglv@idlﬁases including
d&g ﬁﬁr@g"as E\)/'aéglalg‘ﬁal ‘W“@%{%‘Bﬁ" t ﬂ'é?%ﬁ? Fadinses’sa Digsens. ghizheimer's
ppq;gggsmaglzhngeﬁplamugaal ct@gpmdrdat@ﬁ&ﬁ’rc@fes_bhé subn&hw}é@.r palsy, Torsion
a@;@té’Hl& @ﬁb@m%g‘:aﬁmkaf@‘éﬁc?' sklr'?é@ OrFrn_E)‘ﬁilgFtreI%{)ra t(9 ﬁ'l ﬁ%?a A&} J ourette

ker at oacant pre nmen exe
p YRR Ly L!é’%h%w PW@S@?S%&%@MS@QMlrttnaaerebrahha@morrhage Primary

t Iamblesbldwsm';cﬂmmuﬁﬂfscﬂlér blfbshy | AMEBERIR @fe@alfégglrélélsalHypgrtrophlc

| d t
IO B IRReRY” S sleneitnans FEAPY SRIBpHIoRRY Gerediary
ﬁ@ast}tapal@glsglenﬁwdresem& sxtaztiasﬁdoSladea@élesymdl‘mye bMetabollc diseases
Uﬁn@lﬁéﬁl‘ng f'I?}Ee by Eﬂeg gDéb%HEl%ﬂ\?egSggés%g 'o¥ he S\Eseelﬁ%‘, &? g%ggaéxf:%ma Age-

sea I nmune Sy
2?'%’2313&104% dreeneratiisli mestart myopit sdﬁgjaeeratlw s Bblaxttie dglaucoma,

f hesmsttible @F0itg) CHbRtS! [ go&fthycaPGf%F s ahd’?ﬁél@m?‘@ﬂngf Ydegeneration,
i sorders

d/
- ROGRATE: B Caipy R0 BYSteBhyc o Oraropimicin doeyaspylrizatr
alifybedsif)r dieayascalariiatiorast tharCathes aRé@mopdthy det Prématurity; Macular

JE &SRS Cflacuidl! AHET %cul%t@h@u%rqlnieﬁspﬁ?ﬂ tis ?Qr;%l]ac Snon(rjnallgnant

acut e neurOdegenerat|Ve | Sease
a9rewis af thsy erilvslys: sinflaramalow, dideéases paridensinwiuneesystdm disorders

tihaisdiey RASLIM i€ AkthAIERA), 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 invol\}ing
angiogenesis including cancer, psoriasis, rheumatoid arthritis; Psychological disorders



30 di seases |ike fungal, bacterial and viral
i nfections. I n another enbodi nent the disorder is a

wes@biotwsat i ve di sorder. In yet another enbodi pensc2ioérenn2i7
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proliferative disorder is canger. 102361 The histone

deacetyl ase inhibitors of the jnvention ve .
g erLlboadon Bn7aPOIE APRPER Sl P Fadiovascular
dbisdasee nbdaliigo Heart ddilurec yedtenoaisr eartliac rhypbrérofly emd @Beriosclerosis;
S i C 0Si . 2 A e .
B PGB B BORBR2BNE g AR BPREE nd anglotiroma;
| INfSFiIU s s 69 Iruding eF iidak BYfRctipnty SHeh @8 Garglidlap AlhirpaRe sBacterial
amréuﬁmgrv.fa‘l lrﬁéeﬂ&rtsegdcﬁ a"s%hﬁ.@ dimpisy, rnir&saiaz fﬁfefchfhs such as Malarla,
ounds, $ i nventi i n one .e 5’
W@‘H@Pﬁda 68?0” P(P?ﬂé’g?’&a F“CS' 'H%B‘E?Hd OXPPIap PR P F°°§E"°S'S and
deéemrmabouabmserd@'s ifdudirly thalbdBmid, aherbia add Giclkid celf angmiR.
Formul a | [0239] i ncludes: (a) providi ng a compound of
thefornul_aﬁ@l 10 0 02N OH L~\Y (A) [0240] (b)
pPgtiéctnnging Q,OmP@MIOf greduyentien hevericke dnapipigtedrin agf form or
tfi6dd WhidH ! RakeB2the cofhpBdd EBYaildold. 10nd- siflied ARihe 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



[0241] (c) displacing the [ eaving group with an am ne
of fornmula RINH2 to produce a conpound of the fornul a

wd 2@y/030080 02N ~-Opc  Z RIN -N 20 H (A3) [ 02484T/$63006/000217
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opti onal ly reacting the conmpognd to further

ti onal 1117/1131111811 _ ials di
PASHPASSARR PoGTMOpY TN Sore Vil SO s e Py dien gan Relgy el directy,

nivbere tigr dalp ;will BMhe (deSiredesmadunh gnd bencestdhtior of pged(sr tAssociated
0 PAAIRRING h SRAATIR  ndURBAAY o or

t Rptise éuihie orm Presarp hﬂa@PVth@eWt@r%P%’ repdiptingyhemagufacture, use
~6FsaldRef ﬁwaﬁnﬁ&ugcdls o blb’ogl&l (pﬁ‘é@ucts[ Q/Bi@;ﬁ]noﬂ@ re‘ﬂ@cﬂé/ approv by the

the co oun mul 0246
FREREY AT elsfe B BEa B Qo SPTRRTRY one of (o)
(e) or (f) and further wherein (e) and (f) can be
carried out sequentially or sinultaneously. [0247] The

r ORE8li ofheseniiroNeds ehihp diMentiondde be Wsed ar Wﬂ@tﬁtqre% Wscognbination

CRttb 6viey br rﬁbn@t @@tnbm ?2696 (sY EHaL Bre GFBﬁlofr@Fd’pileuﬂiU @LELbi MOAC inhibitor
ers t em ca
<)

{ hibits t
PO elsrdifredt| ooverd) Haubrargc e tre, g per the
t tiisorder&iiseasksf mwtlcnr@dal iThy ¢ompyoerds ydael be taginghistered in the same

pfo%lﬁgtbﬁdorslH s%&%r%ﬁf f&mﬁltatldré Sk%%&ét&e& hﬁ sgbﬁtgafaecfoﬁgulatlons the

reactions protection Is desired
s%qr@@wdﬁeqﬂ;}h@ E‘NWQBI“@queoqﬁnt"l‘i@erﬁfi&?&‘&”@@‘YSQHWW&P%OUFU with the
ymﬂgmr@ 9. desired functionality; and 3) is renovable
in good yield by reagents conpatible with the other
functi onal
[0216] In addition to being able to be administered in combination with one or more

additional drugs that include chemotherapeutic drugs or HDAC inhibitor drugs the
compounds of the invention may be used in a combination therapy. When this is done the
compounds are typically administered in combination with each other. Thus one or more
of the compounds of the invention may be administered either simuitaneously (as a
combined preparation) or sequentially in order to achieve a desired effect. This is
especially desirable where the therapeutic profile of each compound is different such that
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



20 group(s) present or generated in such projected
reacti ons. Exanples of suitable protecting groups can
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Organic  Synthesis, 2nd Ed. (Jghn Wley & Sons, Inc.
er of well known carboxyl Erot ectln

gr@ﬁ[??rq?éﬁmﬁé“%ys%ede%?%ﬁdt PethrdHsien SgprietsciiRagterial and an’f'fungal
at ageots, fohexanplatpacbbmghiprauupanol, bherdesehid abipOshdt the Ilke It may also

5 A ol SR Sl B R e v e
onpé' OleRgRsLRseTPtion ﬁéhﬁ Ff‘dﬁcﬁbtel mrrga@umal fosmamayatekiyrbught about by the

Prifdi@hdn I Gg&itd tat ddkayf &%Uﬂpﬁ&]‘?&%ﬁ B Bum i FrofBtedSte d gelatin.
produced in a nunber of "ways however 1t 1Is typic car )9

found that they can be readily accessed via reaction
of[0219% If rdesira;i ahdnifoh rﬁd?eabmh\iﬁ ditiREIoR C kHd Q:ompounds can be

c tabl e cohol
paﬁ%'géderé{?g lntéa"g ano[&%‘lo \?\g Vaer%;et %Iple%{l Séls{gms suglﬂI Rl pg&ymer matrices,
et'Raspmes, @?ddpgmgpher%t anol and the 30 like may al so
be used. [0248] The reacti on sequence detail ed above
| ocated | eaving

al ﬁ%g advan ge of a swtabIP/ |

@%8 ety ?{ 'ijiatn'Pé‘FéP" h¢ steglizedclor prampde, by fitkefiethrough a
V\/ltiabtetldﬂeetamrir‘ge‘lltlen of Iy lncérdoQaMg @ﬂarlmgzaéemgi/n]ﬂa@ ¥rhl&lskerile solid
P%ﬁ%%% ]ﬂ%t ulr:l' ég‘ gﬂ%% Ived rbg%gd @esg?rlu% H/a{n ehQ ﬂtp%rgsteg) e injectable

that 1s rea aced’
cH'é?ﬁ'%lUStnf@r@t%ﬁe Accor di ngI y in any situation the
choi ce of |eaving gr oup wi || depend upon the ability

ul ar to be di spl aced by the
r;%%:]ﬂe % Hwéﬁ?f Or%u?qnéib'ﬁtéat'ol‘ e'ﬁV'P‘g/ﬁg cgplgss tallets, pills,
V\kpdeém,cam graml.ﬂd’se IraSlIch sSI&Edd‘s@Qe @Kﬁéﬂﬂ{eeactv@éj(y@ﬁ&ﬁﬂd is mixed with at

Ry PR Enaltobeyenh ey T Sigond o bl gp o civate or

| Sigglcivg gh@ﬂb@euamdlloudé filldysitor @kxtendené sbichmag ethrdhes, lactose, sucrose,

h@lu@éis@1 iRy GRUCISIRR eLh@XYp) nﬁhﬁ' y)suc for__ example,
sul on tionally substitute on yl| and
tﬁ% “Vé%glé? » GlokRissp pelatin, rpelvm'a)épyrmhmneo SU¢r@m and acacia, c)

bhonrlectarﬁtb usaich, aeiglyoerysl, dyedisintsyratifge lHgems Udueh sy |agar-agar calcium
| F:é"fbl)l"f}hggp%ouo BP%P'OC? ﬁtgrclht?]ll IBIIC@D ! ef%[a%ﬁ%l Ja?q%teargdhseodlum carbonate,

n
d 23 ;ﬂ%@@m plardyig tabents Gsuckeaas mgraffinpip abyqripticnl Iaycdle?ators such as
C tidtb@ery Qi mENfurh %&ﬁbétﬁ’les Q\{) vJe'ﬂﬁf; %gQFRQ gﬁcﬁl\ &9 'ﬂ}rae&%ﬁlg tﬁ alcohol

I ea% R/g roup with
9 W&EF@B%%FG?{E@ ébﬁh?qrwt%lsmaw d<aol@umq ibeniphitencleyy and i)

diubpdamesesuch @s |t§a\bbﬁ@mg§t@éa‘§te mbgr%sﬁMpétS&bﬂe?/sdalll\B/I‘f)ﬁ‘y&‘ﬁ?lene glycols,

r oun t.ai nin
| S Mol IS o RURGE O £ e Sk cenedopy abaiond pil. e
THesagafone Wlmvmpaﬂ@bwf@rmg/ggem&l |y chosen to provide
the appropriate substitution 15 pattern after
d@é% acerrent of the | eaving group. The substitution
li onClidesPmipesitinseof acsimilar e dnanelsmbe emplayesLagdilersoif soft and

Chdradfijat Gelatpl dapsunsiinignsutih excisidntS 8€ Bc@Se BAhlnasliglMs well as high
CRBREIar v@eléjnt polyetLerne glycols and the like.

[0223] The solid dosage forms of tablets, dragees, capsules, 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
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further functionalise the RL group 20 introduced in
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stage in the synthesis. This gay be achieved in a

nunber of s dependi ng upon the exact functionality

of “@halso poe gﬁ¥ R FOMResitRIu Eed . theso releasendhiee artivet ingredient(s) only, or
gr weferebitkillyaina c@raifhba@tr fupe tiMédiinalt trafWYOdﬁSnallﬁlufnt S QElayed manner.

re er ents to a
ol b oBERBa’ PrlhdoR e org Kl robrwrgsubstances
acdrd,waxgs.aci d chl oride or an aci d anhydri de under
standard conditions to 25 introduce an am de |inkage.
Ale[h%r:natlvel% it may be reacted with an al dehyde under

I nd' e | B8RS ToF dBUet PYRSHVEY didtibuben. the feempPunsls can be

al ikgdrparatedentd \slow tetaisé Bt @ geted AbIVERNGIsteVRl Stich tasNByrRE® matrices,
q@g%p%gﬁsw]aMWm pos é(rfgl ating agent such as an al kyl

Yie correspondi ng al kyl ated am ne.
The am ne may aI so be reacted with an aryl or al kyI

S bm?nWheCé'lzltl% b&ﬁp&fﬁdé RES QY GR |ﬁr?m@rro¥|l1c§8£ul?'1 ¥ rm, if, appropriate,

sul{?’hony roup onto the am ne.
hEARE R M Fﬁ?fd%%@deﬂ’senf'?ﬂeﬁ exFiRipRie ed formin Whl ch
case the amne protecti ng group may need to be '

t and di,t i to th )
§ A R RN —
t Fnyldiensd ovedutiohss  puspeesitrisngsygpeupnd selixtrs:pirc adddifion to the active
r %%%@%dénﬁj\@rhqéﬁ %G%'éq“o%qqé} éo‘ﬁ% i('oglﬁc‘ qugn&ﬂlrmm 8438 in the art

exact nature of ro ect I Ng
r SYER 8% f%rsexamglsuwgféa%mbwolvsras [@M@fmqﬁ@em%ar@t erowsifiers such as

S et RROhE) &epnopwcalcma @trryedafrﬁéﬁa@@ &byl tdestatd tb%ﬁzﬂra%Hol benzyl

R t| 0 A tr QU rried qut us
aﬁo%H% ea(t: rPré)ﬁYIee %n%) ?]I oi <5) me\%a] {o 13 e |Mn gartlcular,
2019%@3@@8@@@%@2@%/ @BOR 1 dlives 8 castomagnd esasachac etls), glycerol,

;thgt@\gghl{)fu;ﬂl’ﬂlﬂ'ln agzﬁh’cﬁ' %ﬁgﬁ g'gwntﬁ? o )/'\Ezj;_% e%{eiré\l%?%rbltan and
ach t@(f"ééh%?/o reaction with triphenyl phosphl ne in water

or by reaction with SnCl2 or Zn (typi caIIy in an

I| ol vent or, aetlcaC|d r a
G225 osR ML <D e Bt Son RPN adivants such as
s lweﬁtmblaee@ial vaymbtahd sgs$pendind agentd, gpeetahihy, fiaoorthgcireidberfuming
| RgantBydroxylic solvent such as nethanol or ethanol in
the presence of acetic acid. [0251] The process then
typically involves reaction of the reduced nitro

mpmmy \ﬂuérhsn@long aih bébél}ﬂon a6 QH@ aefi veaébrﬁéddlg@ét/ dfay @ontaln suspending
se 0

F RS G 1 PEBe, AUisieted 1igReany s by PHFRISFOUES soroitol ang
aetdlrbttarolestsfs anlsrtooirysﬂalhmbliulc[seaamuﬂmumfmétb&ydfmdidmomhtomte, agar-

9'5 gé{par%tréd}g?lﬂh ARR%AGRQ tRrap! Ui on of the di-am ne

er suitabl'e reaction "conditions. These conditions
typically induce dehydration of the reaction product

SyEA29RS Compositions 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
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.



Dean- and- St ark apparatus or the presence of a coupling
agent such as DCC. 15 [0252] The reduction of the
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reaction of the reduced prodgct wth a car bonyl

d | deh foll
R0 b fpene G umBetaT o 2 oL PEiRigblon, include
Opovideey pataliesh sprags, oingoerdsiand ighatarits. aﬁmvejcqmpound is mixed under
OLERIR OEOI‘Rﬁﬁ%?t ‘Nﬁe CO%;?‘ ggﬂtlc% ?é’é}ﬁa{?)?es' SV %h&' €8ny needed

CONVersion o into the
coRpRIVRGs. bufferp.riprape Fso%h‘ChFHPBSbWU‘b%’ carried out in

a number of vvays but is nbst conveniently achieved by

" dro m drochl oride..to !
RS, B BUR AT R Gl e amoun
aswfﬁbla‘}bﬁcemt berteficial dr kiesisclopsultef At hifedtivey emourﬁ rean iyaadiménistered

readie ¥ Ao 5 ngﬂs{rg“oﬂygmr{ Qgegﬂfee 3%& i gft)‘rad'l(%ﬂ suﬁ’lment to paliiate,

hydroxyl am ne derivatives In anot
eﬁ*ﬁ@'mr%nﬁtat"i'?@ FeMerRSd S 8y ApiRk dhes pmgr%'%oqjﬁa% diyease state. A
f %%bé’tltbll}a&fecw érﬂ&ﬁ‘it BHONE readiRSdetérmimed byRer attendiflg diagnostician

pP%P dBH g‘l %V%{]tlag%%?gmglrlest T{Qq}%gz?%ﬂwgg l(e%%gf Q/ngmgd under analogous

2 difcuinglabiS] 1ih1d@1mPO iB&2Hetdebiidlly efditg am@OntHy nxnber of factors

R%rg tﬁl:lagéc%ﬁgdeq)ed lncludlngebglﬁqt)( IlmEt9d2§>6 he(ak&m %1911 2 S{]Fbt Elﬂ:e gge and

O reaction™w

rrate
ogﬁferai dealthy thegReaeific epnditien | UIYé'V%FP é‘@ﬁw?ﬁyaw ohheropition fho response

(BRXhed 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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i ntroduce the desired functiqaality to the 10 six

o‘Prggfrﬁgqi‘%We ﬁ%&"@% I!e l nat Ia?@ tf%%? at drpc’t?rac{rﬁ/m?j 2a21d%p¥educe the

eadtioitli ofmntstd:dmedeebesylaseawmudns axgelned insturaor\aenealsg ane thgemcompounds
( rﬂag he SRRl (?Hstreéﬁh%) q)?‘ol‘fgratﬂg %Q%san EkampIES Qe @L@h Qéll proliferative

pe are rea accessl bl e by reactiqn of
pﬁ@@@n@ﬁr gendifions "W'Ltdﬁ Angps iBcluge, a@hﬁ‘ﬁ?@?"séﬁba‘tﬂ“ﬁﬂﬁt and smooth

t AGscH Bdii ﬁ@ltféraﬂle&ﬁ&m&er‘s Such éd&éﬂérﬁosmEWﬂ‘iéﬂﬁve@f veVdiontidshmay be

b 28iEle Y bR ACFIRIFRSE Bt B gy v e

t bvaaridn loazaey, presiatei cancer) h\easlaaﬂdlomfnecmgwer,rmtrmﬂbwsmhepancreatlc
rgag‘u%l] Y brinC@nbdred \9?“ iﬂgﬁétolﬁﬁlémgﬁ%n%@ggbéﬂ 28%mphomas and

I'Ci ous selection o e reagent for a'w de
VK aS1IgS. ofn SgHBEIL AN Y& B CaTRBRLORY PREIY! faEaghinh? piplfrative

egdikddse tha sl H#r%@t@ryttb ehdireuimeit with dtharthémomerabedics; QanUh‘&r treating
onpou n_us n t he te hn|

d@g}@mnﬂgﬂatévgoggtdﬂ[oa 2%6Fveni,e”§?’8‘§‘ﬁy BEOT|gER 42 r?slil 0S8, In other
seabsdimentsatoatpoandsi af thid Bvediguneat be desstioi tigatiprelnauesr igggditions or

bﬁ){d%Fq%Qad%r?ch}éﬁigo%nﬂm é@thQTso%lywﬂé i aljéhc;ntb?ous polyps,

de I's produced

[ oeeel qysplagia.oendemeliah depiAsBu ﬁadqppetqlq{ dVpesPlasip aNl@B@ypl%lScewlcal
rals*ée'(i’agﬂ'ﬁpiv‘\ﬁaé%a%()ﬁéo@%@ﬁS&Wdr&a(&%b@ﬁ@a& Tpaphlomes of the

AT @th}f e S@Wﬁaﬁ'ﬁ %ﬂréh%ﬁ &éw)&k? bk W&letdadnthoma. in @
preferred embodiment, exemplary pre-cancer conditions or hyperplasia that can be
treated by compounds of this invention are familial adenomatous polyposis, colonic

adenomatous polyps and myeloid dysplasia.

[0234] Additionally compounds of the various embodiments disclosed herein may be
useful for treating neurodegenerative diseases, and inflammatory diseases and/or

immune system disorders.

[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.



5 [0263] The conpound (B5) nmay be converted to the
al dehyde via a variety of techniques well known in
wo b@7@sdoso | n one enbodi ment the conversi on i nchat®s2006/000217
first reducing the protected garboxyl group to the
al cohol follomedYgﬁ oxi dation of the_ al cohol

The
reduction of t h&YIHESIS PF AEAGETYAASEANHIRITORY out

uslpagy] dig pt&sehtnrh\@uﬁonémd;d prsvigasra mLﬁnt]Eeh thsiklﬂth@f id roufe® go synthesize the
&gngg(i ude treatnent of the protecte
carb Qy?scﬁgﬁynﬁﬁﬁi a strong reducing agent such as
DI BAL, LiAlH4, LiBH4, lithiumtrinethyl borohydride,
5 BHB238VBR ofd smbddfthénit XeBetldddf sftfedid 6f%m98§l}+§15 'o% ulé‘l 8s defined
non-interfering solvent. Alternatively, rather
r 3¢ ng the protected carboxyl group all the may to
the alcohol it may be selectively reduced directly to
the al dehyde using standard condidions._15 [0264] Once

t he al cohol has been obtaintd it béROX|d|sed to
the al dehyde using a ol t nlques wel | known
in the art. This nRj—Gvol ganllon &—RfAe al coho
wth oxidants such as § romate, KMhO4, Br?2,

Vh02, ruthenlun1tetr03$@e and thé like. The reaction
may al so be carried o yse of Jones reagent.
The conversion may 20 also be carrled out by catalytic
ddPsAP dybdet: i(drPredinga pearaund af the famelgéAt)s such as N

10 bronmosucci ni m de or rel ated conpounds. These oxi dation
conditions are typically carried out under standard
condi tions. [0265] The conpXund dR formul a (B5) may be
provi ded in any way weDJNKD in}h@@rt. 25 In one
enbodi ment providing the canpo of tornmula (B5)
i ncludes (1) providing ?O nd of fornmula (B4) O
X QZN OP RINHY (B4) 0266]Y (2) reducing the
nitro group; WO 211117/113111%@%
PCT/ S&11116/ 111111217 71 [0267] (3) reacting the
r 8R4k dbhrrefaeting the ebexybapgroigmebdote & gempauad RPDE Zimala (A2):
conpound of formula R2CHO and cyclising the product
t hus produced to produce (Bb5). 55%ii68] The reduction

of the nitro conmpound and tke reagtion of the reduced
product thus O,N &Q\ﬁ

—Z
28
Y
(A2)
[0241] (c) displacing the leaving group with an amine of formula R'NH, to produce a
compound of the formula (A3):

OP®

15

20

[0242] (d) optionally reacting the compound to further functionalise R’



produced foll owed by cyclisation are typically carried
out using the nethodol ogies as discussed above.
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includes (1) providing a 10 cgnpound of the fornula
(B3): 0 X 02N IloPc LY (B3) [0270] (2) displacing
the leaving group with an amne of formula R NH2 to
priBetat elearedadngbapiieradoupf the fornula (B4): The
reaction of the amne to displace the Ieaving group

ically occurs in the presence of a base.

sdB b1 @ sttty revRderrodiat itk angameundyfof SmetUé@bReCOzH or a
basmpoumi: bt eGrglahRITHD @eld te§elising te BMdAIBS thus! frduce®as tdhoduce a

gpgryo*}qh a?tf’ﬁmﬂ%gﬁq%cand any 1 norgani c base, which is
conp

ted carboxylic group by way of

exanpl e. Specific bases | cIud&Jsod|un1carbonate

sodi um bi car bonat e, thas pbonat e and
potassiun1bicarbgvat another enbodi nment

t he i nvention pr s1 of synthesis of
conpounds of fornula N as ed above X 0 R3 N\ N~
R2 z31140R4 GFN RL Y ornula I 25 [0272] (a)
provi di ng a conpound of the f la (A) WO

211117/1131111811 PCT/ S&1111 11111217 72 X Rz 2
3102154 (B) ¢anveérting the compound to a compound of formula 1;

[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



Y RL (A) [0273] (b) converting the conmpound of

formula () to a conpound of formula (C2); 5 X O
wo2007830082<N: 3 174\ Zi Y R (C2) [0274] (C)PCT/SG2006/000217

convert| ng the conpound to a canpound of formula I.
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ofm@e% discergingly 'Dfanﬁéﬁ@ﬁtpﬂ d'ﬂ% chaidel ofkinaviwg froup hdll dedend upon the
| rbtﬂﬁﬁ&frtﬁé parﬂ&)fareﬂ &gﬁb%m édlé&e@er'{Wé iéo IH&\%%ﬁlHQI'n‘P&ety Suitable

f 3%%“6'{98&%%%@9 welh k%%z"é{\»ﬂgﬁl n%lfr Ossg c&?lef‘%P'@ "AdvapeadoPropric £hemistry”

5 Halekry hMeact #DBdn. ]‘%’ 35@%336] odlhwickodracs Mg NoF (TfQQY)mE@m(ogs)of suitable
| Cco

TN At L B Y eSO o vy

t @U@hémumlooﬁ"ﬁs@lbﬂmwtad @@ispifonyTandsthie \lige.c Spkgific examples include

h C
Lg&ggédé g&jﬁ@ gg:tng[ ﬁgdg&?' &ﬁ%écﬁfﬁbi% ﬁqee%ﬁo%gﬁ%ﬂo%yg'irﬁlgié %d"’{hefx like. It is

t e ieav'ﬂ%lgaotm@@thﬁroﬁh'%rown&semﬁd Bre dislagement of the

10 RZé}H(Bgfgnbdpowﬂdallyys bartiedoml @Cr@bcﬂlgn @Y el SRipoORY gintén'ﬂﬁghthe leaving
r C ced tao 20 produc oun

p S{H’ s‘"ﬂﬁ% f’ug‘%%gsee Sﬁ?hoggsaé"egmé{?ewﬁ?'bl”83%99%314‘3?@8'“0 aromatic

Lﬁub%l%qtlﬁg tot éieplanst thoddsavigy @sumi sThis dydcaily dmelvep O23ation of the

ThampeiHaOsIMhithg Eﬁérlgy\}ﬁg (;:% Sa ﬁc}f\ph@ﬁ‘%ﬁé Qd’é\%%&g'ﬁgfﬁ cess of

pr oVi d|1n% a .conmpound of

amine may vary and is typlcally chosen to prowde the appropriate substitution

15 pattern after displacement of the leaving group. The substitution reaction may also be

catalysed by any of a number of catalysts well known in the art such as palladium, copper

and the like.

[0249] In some embodiments it may be desired to then further functionalise 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
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and di splacing the | eaving group (L) with an am ne of

wao egomubdsRINH2 t o produce a conpound of the fEeTEGER06/000217
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(C4): X 02N 1~ Lt RIHN-1 Ig-\Y 5 (C4) [0279] The

SHIZ B%}Z?% %Edig fgeJ Ssallrggtsét%gap g%qytgégéggggég&a%sr I|_| ggi\la#ﬁ%&%ically in an
agQiQWQ“COEFOIVleh@ ‘ltanaycnl@ leavbehibvae hy seavtign hﬂ!h pipegwt pibsphine in water
usdrng, FeQ@tlorne\ﬁﬁﬁ 'Sﬂ@lz JrOZH ﬁ?p @:ﬂg i7 WAL di&hbik §(9\tb¢1%§ tz)a]@étlc acid or a

descri bed bel ow, echni ques avai |
t H@"‘Qﬂat'%ﬁhﬁfgoet EFQ qugcq?ﬁtw bei @nfﬂmﬁﬁd inegy puitplie|splvent although it

awatybabﬂyesonarmdoah R ERK)IRBoRENRAER b€ Mkfhano &P BMANI E5the foresence
odi,ments is described in detail in the

féﬁﬁgﬁfﬁﬁMEXanples but the artisan will recognize
that the chem cal reactions described may be readily

var | o q‘hé %J(%s?'il’%ﬂatg/ﬁ?ﬂ}/ Wﬁ%é ré’éctl?ﬁ e 'Eheaﬁ?ﬂcte% Qo Hb‘ieety with a

ndﬁrt@%vé ISEAYPEAr @a aldhysisun G@dﬁﬁ%/a B@dg@cmc%w thep yychsed to produce the

pryﬁl@é(ﬂfﬁﬁodlMt morghisf tyﬁ@éllyom%lvéh?Bl@Jl%t mt g ét&@h?@m@tﬁé ldnRfdint of the
ely pro

in the art ropri
| PR G i, Qe Rl R gl oy v BL e gimreusndap sutable recton
r exgditiers. Kihesencdnditibdeetypically imiuc®d yehyalkiting of e téagtion product such as

n%afm'a]‘ﬁ@@témép ratu§ &Elﬁé hr%ger&g%%tc&ﬁﬂﬁg a% k %uc‘cﬁw Lbce,

tab rotecti I'n or esi s can be
found 20 in T.W C?eene S Protectlve G oups in Oganic

S}{(MSDPS’ hé redact('d)n'-:eﬂI |tHe| o méRfY o Wddade &re%%‘&j proét%9 and the reaction of
eactions, dj scl osed

krvté ?‘%}Id'tlﬁl ugt if"'tw |C|"‘rrbﬁacl Y Moy Fﬁcgieta‘ a dgqu%\ﬁllﬁﬂed by intramolecular
ampd:llse‘rmm miay ybef oarrigd eptiin mgsajubetal dashpouodthe@f mah@e carried out

v ﬁgﬁ j LS. ] Reagents useful for
ssﬁ? I ZI 3¢%gﬁggﬁﬁﬁégﬁ§$ be obtained or prepared 25

accordlng to techniques known in the art. [0282] In
t hexssK anp! @ﬁth@ﬁé‘? GhVdRRE EfveNlonUSH 8RS cOhhRhW SBus formed into the

i ndi cat ed, ures in the faollown
decga‘P?lﬁtho%%'@V?ﬁg Sf"aégaydéq &3riied adn 3 'ru"w%r pEwaysgbut is most
pe:pm@lntea’g;eacrmved tby reautiorgith hydroeganine tiydradhatide to produce the free

%X\érﬁlg acﬁo EL%é%theY%H{&QTHé %@}5 %&%s 'Wt%% he?agcsbpg fi the invention

er reagents comer c
s lﬁTpﬂyl hegpadily §%we§éhwgﬂvth% HseCpestfiecant hxctﬁm@nynemlerlvatwes
Lancaster Synthesis Ltd., and used

[0254] In another embodiment the method of synthesis of compounds of formula | as
defined above

oy O
N ™ N
R2 </2 317?_ H—R4
&)
N 2
/ Y
R1
Formula |
[0255] includes: (a) providing an aldehyde of the formula (B1)



wi t hout further purification, unless otherw se
i ndi cated. Tetrahydrofuran (THF) and N, N-

waolkovebkwsd or mani de (DVF) were purchased from Adr/scinosmo217
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SureSeal bottles and used as Wy 211117/1131111811

PCT/ SG211116/ 111111217 74 received. Al solvents were
purified by using standard netyods ith t he art, unl ess
ot herwi se indicated. [0284}, Th e {ons set forth
bel ow were perforned u%genéa ive @ressure of 5
nitrogen, argon or with ady ube, at ambient
tenperature (unl ess othermﬁ%e stated), in anhydrous
solvents, and the reacti or'fl asks are fitted with
rubber septa for the introduction of substrates and
reagents via syringe. G assmapﬂ)mas oven-dried and/or
h -dried. . Analytical thin-layer chromatography was
P35 (a8 Shicaiias o, lebices 1p BCal o oeperophiglosubstivtod
( Eld¥inatida 5gBntAd pradige @oshmubd etformdlh(B2ne appropri ate
solvent ratios (v/v). The 10 reactions were assayed by
TLC and term nated as judged by the consunption of
starting nmaterial. [0285} The QLC plates were
visual i zed by UV absqypti or gc p- ani sal dehyde
spray reagent okzg*ghos homal yWidi ¢ aci d reagent

(Al drich Chenical', 20wt % in, gt hanol) which 15 was
activated with heat,f%r by“tai ning i n i odi ne chamber.
Wor k-ups were typica&ly done by doubling the reaction
% | t he reaction solvent or traction sol vent
aﬂ{)]éé?ﬁéy govv\éesrﬁri'qwtbe FPPPPYRL 7 ﬁ%lT‘%%'P%aﬁ)éHﬁ@%Ls sol uti ons
usi ng 25% by volune of the extraction volume (unless

ot BRBIMTRiS sktine@bRHbys Bh Qﬁyﬁtioﬁ@d Mtrb&q%% tpf‘??%}%? :ngwgtionality to the

i§
over anh érqus sodi um sul tate prior tra
artt BYANGPAING T Olefetiabrarshrsed By ket olefingtieneapepbwell known

priegeudre Drore érﬁﬁoairnl)’erﬁ‘ﬁlwpﬂff&fe@dn a%%t 04 V‘ﬂtti@f‘r%ég@ht\/(t%ﬂ?hl‘ésphorous
r \Y . as C , chronmat.ogr a | .

LDy e T S ki
ughegphaivingalt wifbla 1B8e( Ve andihek@hoditedt e @lfi6@ionmagent is a Horner
2FnAR dresitstertiMEnfiths g%a%jfht' \ﬁlﬂTl‘gElé ﬁ{olé&‘?onawﬁ% gltgtg)aP(O)-CHzR

ratio of about 20:1 to 50: ess ot herw se
HY¥HCH FR S8Rl be RacesarshWa de AbHeovpaationr & parhi & dhesel instances the
atreseidn ?barﬁé&%&ﬂlﬂrﬂer i%nh&@%%im. SP@ﬁéiéLtﬂs Y& c®ion o{ the reagent
recor on a_Bruker spectromet er operating
at’ WWW&’P"W R ditE 1750 205 H 0 190 VR, _RMR
spectra are obtained as CDCI3 solutions (reported in

i) HS W;g b &E@%%é%%ﬁgvg@%%a ﬁvgﬁ }8§\%ﬂgg ?g fﬂ\eocroh%gunds of

ppm and
abgyej nt er nal 30

(7.14 pgarrg 0 !
DS stiqrousintg the ipcBuaues sigagribg
tetranet hyl sil ane standard (0.00 ppm when

a | ate. her  NVR sol vent s e used
I?(&%B]p JI"he algehygle used as'vtlﬁe s?art\l/ng mater\ll\é? gn the sequence described above may

be provided using any methodology well known in the art. In one embodiment the
aldehyde is produced by

[0261] (1) providing a compound of the formula (B3) as described above



as needed. Wien peak nmultiplicities are reported, the
foll ow ng abbreviations are used: s = singlet, d =

wolombbsiosot = triplet, g = quartet, m= nulti ppet/sGH06/600217
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br oadened, dd = doublet of dogblets, dt = doubl et of
triplets. Coupling constants, when given, are reported
in Hertz. 35 [0287] Mass specikra weye obt ai ned using
LC/MS either in ESI or AP |ng points are
uncorrected. WO 21111 __]7,2 1 1
PCT/ SG211116/ 11111121 Al'l final products
had greater than 90% purlt,N/ (b C at wavel engt hs of
254 nm and/or 220 nm. Afal ytical HPLC conditions for
purity check: Xterra(r) RP18 %% m4.6 x 20mm IS
colum; 2.0 m/mn, gradient 5% B over 4 mn, then
65-95% over 1 mn and 95%8B for additional 0.1 mn;
Sqbasnt (2Peork&h I cetic acid (TFA);
S 020" 2fcorleithd nb dofloduiits InbiBRARECL [0289] The
followi ng exanples are intended to illustrate the

glﬁnﬁﬂsﬂ ﬂ’ﬂébﬁmdd)lﬁld|(Bi5)ﬁﬂa)altbﬁjcorﬁgtgec{1@tthé fﬂd@rﬁldé oRd \Vd-rh@g/ o?$echnlques
i ons thereto itional co

t ok B U 81, e 5 Boryp T Blodks gt v the

f dirotestpa gadhoxyd rdriyeu ta &tz alcolm! Sfolveves byl @xidaticapplr ther aledrdl. The

V&éc’iu@%r@@ﬁth@ﬁarﬂ&@l % EL?F"‘Fn'a? BS chiRES 8!9tfusm§ h@t_gﬁkg up glglgl?n%n in the

Sch erres trate the proce
pri&p ﬂrﬁéa@@ﬁﬁdﬁ%"é‘c'aﬁ'e tregimant of th%promt@ﬂ@arbowlwwwth a strong

arredday\dra@gmrmch G@IIFB)lul_ndﬂlN4VLIB914,QithJnQErmEtI%II b&oﬁﬁfﬂid@%ﬂa%Meg (in
roced ure,

Ch0| Cf’nggl%l-ﬁﬁ anr’]] 3?,93 %?%Iag? o ?Ir}qa-mtﬁraetr@p iS9 vmpéver%%gﬁw réxther than

i medusingcthe eraéct! carbex@HgCp aliribe aky de liedaltehol it may be selectively
nd(s) can be
CRedRiesd Lty {othe gl@flg?gle @&h?ﬂ;aﬁo fnds ﬁ%ﬂ@ﬁy

synt hesi zed by ana ous rated in Schene
| and Il starting with a substituted cinnam c acid

( 0234] Oined thedaldthbll Resfbeeh | dbtimedCi MB 'Eb(bx@%bg)to the aldehyde using a

a t one arboxylic acid
o b BB or e Dn R e BN R Bt b frTadtid e scohol v
S@hlémis Iskgh aspcid dppmome a‘tl\AawOlyErgoMyiDarmmemom temb)@dekaﬂd the like.

h
Fgﬁ!rsru Qﬁhf}g}ng§ a@!)\nﬂ 1 ggpeCI By ﬁg Js8 ofﬁcgrleﬁ?%algﬁxarar'h;} Snbdlsion may
c@l?Bdl?n‘E?é“qﬂo‘P Va?a afytie &ﬁhW@@yﬁtOnefyu bz'ereacwntvwd; agents such as N-

S}bl‘dnhﬁtxd:cﬁmmutoe réﬁél@cWBorh PouRed EiBsd oxiddiiBn E:Sﬁtﬁttdné’ ra\re,otfyplcally carried
49 Cﬁ gltrocmnamc acid (1)

am n ?ﬁ\ﬁ—ﬁ” copff O%r esence of a base (e.g

triethylam ne) in an appropriate sol vent (e

di @é@]n?ﬂ %ﬁ'ﬁ/ﬁou@ b? hrJt?gfgmg bI% pré\J deli ih ggxgn\%)zge Fno&vn in the art.

under” aci cata flurt ¢ aci
edt 8P eMmPatimet pﬁow@}ma.th@ cempeynd gf] foemuylat(BS)eingludash@) providing a

casrhpountioefoanilsl(He)) may be esterified to the nethyl
ester (la) and then the chloride V\éas repl aced by the

X
O2N/V®/U\OP°
)\\Y

R'NH

(B4)

[0266] (2) reducing the nitro group;



appropriate am ne conponent RLNH2 to give conpound
(I'11). The nitro group of (Il11) can be 30 reduced by

wapprogpnsat e reduci ng agent (e.g. tin (I11) chleri/se’006/000217
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and the resulting phenylenediamne (1V) was coupl ed

with an acid RRCO2H to gi ve am de (V) which was
subsequently cyclized in an appropriate solvent (e.g.

ade267¢ @rirebcting tigg vesluberh prodiictawit! @ cqmfound bf fdatlia chozH or a
(Cl\}él%@p\(/)ve&%r A for tgill-'\gfg:é-l% %r@%%lﬁrg%nﬁlﬁfe %@é@fc‘?fﬂ?%ieﬁg&%@%m uce(BS)
synthesis nethod (J. Med. Chem 2002, 45, 35

7 56268 The ré@cm/tﬁbgﬂﬂg @orﬁ’&[/né@ﬁ@ @/ 130Q1%A 6f théGedust BRFRuct thus

iRl oy 1y bfigliog B, oAy SOoa¢t g eiDeRinRy e hpdologies s
BMUS@aba\/edl oxane 0 SnCl2 H2ZN c e,u - R CO
AcOH MeOH R? O 2H N coupling reagent HIV O NH2 0 2
NHROR2 OONHand/ or O RLRL VOO HOAc. R2 N
| [P2ORHPeyidiRg a-eypoyrd pfy farmpla (B4) generally includes (1) providing a

compound of the formula (B3):
O
X
OQN:E/\ Op°¢
/ o
E \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

N N >7N\
N 2

/ Y

R1

Formula |

[0272] (a) providing a compound of the formula (C1)



NaOCH3 N R1 VI Rl VII [0292] Alternatively, as
depicted in Schene 11, conpound (VI) was prepared by
wo emchsigo 5 with an appropriate al dehyde conpeaEst2006/000217
R2CHO in the presence of a redmcing agent of nitro
group (e.g. tin (lIl) chloride, gr zinc powder) in
one-pot (Tetrahedron Letters 2% 0, 41, 9871-9874).

Form c acid was used to pre G ognd (VI) when R2
= H Schenme Il 10 R2 grlzn NO 02N 0 O

AcCOHMeOCH R 2 NRINR VI WNTI H, SnCl2 VI (R2 =
H  MeOH [0293] In both Schémes | &1, the

benzi m dazole ring may be constructed by a
cyclization step involving eifd@r an al dehyde or a
carboxylic acid. The follomﬁng reaction 15 steps 1-4

h f |
CylEF1s 8 Eprveing g oPRLTAY arBHRAF iy Bise AP Agfagmua (C2)

s derivatives (VI), followed by the conversion of ester
(VI) to the WD 211117/11311118
PCT/ SG211116/ 111111217 7% hydroyxamate (VI1). For
one-pot cycylization N \ N, 0 P’ see the
pr ocedur es under R2Exgrpl i.;&*zp 1: Reduction of
nitro group 5 [0294] ‘ppe-stirred sol ution of
starting material (114, 1.0 nmél) in 50 nL of
co-solvent (glacial™acetic acid: nethanol= 2:8), Tin
chl ori de was added (5.0 nnDI) Céyhe resulting solution

d 55 I
¢ arpaF ST e e S TR TS P R AR e i wtur e
was neutralized with sodi um bi carbonate to pH 8. The

10 Cr[@%} pé&’rﬂxls!&?onv&@%e%r{?%ﬁﬁoe& ¥l qiﬁw QE&HF&JH@%ffo(«%Qa (C2) may

for three tines he organic extracts
c&?o‘?eﬁr&ﬂ’ A ysingSRe af fivide rﬁmee?f qenditiens) wallfnewn dm theii nle general
( Lmyndigctoplire aﬂb%atlé %Ubéilﬂftloﬁ”rééiﬂo@\hﬁy N 2SEH t Pitroduce the desired

hC%HI’I;CﬁOI!IFJ\:"ty\{\%n Jxa % o?a sunpa%lecrganc %Q Esraalt-lgc% reagcr%lgn di ami no

15 [0276] The compound of formula (C1) may be provided by (1) providing a compound of
formula (C4) and converting a compound of formula (C4) to a compound of formula (C1).
This typically involves (a4) reducing the nitro group to produce a reduced product and
reacting the reduced product with a compound of formula R*CO;H or a compound of
formula R*CHO followed by intramolecular cyclisation of the product thus produced to

20  produce a compound of the formula (C1). These processes are typically carried out using
the methodology as discussed above.

[0277] The compound of formula (C4) is typically provided by providing a compound of

the formula (C3):
25
X
X



product (IV) was purified by flash chromat ography.
Step 2. Amde formation 15 [0295] To a pre-stirred

wa edombsooso of carboxylic acid (1.1 mmol), di am POI/SG2006/000217
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product (IV, 1.0 mml) and PyBOP (1.1 mml) in 10 nL

of e |chI Qr ane, was .added DILEA (3.0 13

19218 S oo JeBAE prolf TP P e o 5 REk Yo procuee =
r cwmpeenpefitbe forraulé §84)4 hours. The ami de product (V)

was purified by silica gel colum chromatography. 20

Step 3: Cyclization [0296] The am de product (V),
obtained in Step 2, vvastreate)d wth 5 nL of gl acial

acetic acid, the resultl Hon was heated to 75C
for 24 hours. After cooli ng d vvn Lirt, the sol vent
was renoved under vacuum roduct (M) near
guantitatively. 25 Step 4: dr xa c acid formation

[0297] To a stirred sol uti on of ester '(VI) and

NH20H. HCI (10 equiv.) in MOHE4.5 M was added NaOwe
solution (20 equiv.) at - 78 C. The reaction m xture

was then allowed to warmup slowy to room

t dRpEH atlifr Sisplaprment Featish %w%mctaw@oo%wsm s mpthodology as
Wagiscussaipbeteed i n around 15-60 min. IN HO was then

added slowy into the reaction m xture 30 at 0C. The
desired product was separated by reverse-phase

prlepet] at TheeaddRisOofathd vehiaus émbnslimets magriteapnepargd tusing the reaction

der%btreggncﬂjg; ks é@:ﬁé ed & grlﬁ'a_lb%%w Z{ﬂ?lo?lxg{ @IBS Ia\(/jallable in

roduct ta n
\F/)éf‘? gg L@g{g\,\g@rﬁnggr@aler@@:y@at grorely axabie. |The preparatlon of particular

i |doufpbtuz’ﬂise@‘ tEd @inb@d‘mérht‘s wab%bmbe@ Iﬁ HeGR tHihe fbﬂi)%gf@démples but the

B Pl g g reBlsal o Snspined TPt resuly adapted to

Rﬂ@(@ Rl BuirBarSOIOpRRL 3gentRdL m@eo)/al(m 2orRigliments.  For example, the

R]s}ﬁﬁg%zgﬁ mp"'%d%

féllly perf(j)rmed by modifications

he&repiEat I’\OSGF%HIG@%‘B |ag e.pnby q&@rqp‘glgiglyoqrolzct\m interfering groups, by
Zldhéﬂd' ﬁé—ﬁbﬂﬂ&%&ﬂéblqudeﬁ%a/ﬂ»(ﬁ{ tjaa l\ﬂtlélr%g_/?nakz% rb&ine modifications of

t For
S JSﬁC fols} ﬁﬁ%tﬁ %Clks%ls'u?ab%aﬂ}gﬁg mgd@plrated,?gg Plozg@alcwntl\esm can be found
anarrd/go@seen@$ Frmjieqm/é Gelupsiinergamic Sgitbentss 3 Egiitoh,alohh Mgley & Sons,
W ’{951 %%r%‘ﬁ%l@to%er %alc{ ()n’s o%@Bégooﬁ%r@ih @r Eﬁ[% iR tﬂ% dé?—ﬁ\li/g ge recognized

am no acli app roprla orides or
arf$ heyng aR@MCabth & PEPENgqtRer cpMpEuUrgs Of)t?RIVEIﬂFGS@qudIH?NS

[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



Ove W& R -Nnl- MOHHN HIIl RLIV OHDNMc N
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35

f~ NX 10w 20% Pi peridine NaOVe [J \ HZN N

[or%%’ s etls e By S PESEASOR) 30 9 o,

ovghevige indigated- R1 XV R12 Ri XII [ R12- SO2- ]
NH2OH. HCI NHZO-IHCI Na(]VEWONaOVEONNINH~O

I—f ?I'nTN N NOHRI2Z HR R12 Rl XV [ R12-S02-]
X| PIF84 j_‘)e rfaﬁuoi]s sgt forth below were performed under a positive pressure of

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

material.

[0285] The TLC plates were visualized by UV absorption or with a p-anisaldehyde spray
reagent or a phosphomolybdic acid reagent (Aldrich Chemical, 20wt% in ethanol) which
was activated with heat, or by staining in iodine chamber. Work-ups were typically done
by doubling the reaction volume with the reaction solvent or extraction solvent and then
washing with the indicated aqueous solutions using 25% by volume of the extraction

A volume (unless otherwise indicated). Product solutions were dried over anhydrous
sodium sulfate prior to filtration, and evaporation of the solvents was under reduced
pressure on a rotary evaporator and noted as solvents removed in vacuo. Flash column
chromatography [Still ét al, J. Org. Chem., 43, 2923 (1978)] was conducted using Silica
gel 60 (Merck KGaA, 0.040-0.063 mm, 230-400 mesh ASTM) and a silica gel:crude
material ratio of about 20:1 to 50:1, unless otherwise stated. Hydrogenolysis was done at
the pressure indicated or at ambient pressure.

[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
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.

[0287] Mass spectra were obtained using LC/MS either in ESI or APCI. All melting
points are uncorrected.
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Owilh Gn 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
reduced by appropriate reducing agent (e.g. tin (lI) 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,
753-757).
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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/\)%
O,N NNy AcOH/MeOH N
o) e
RYy Vi

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
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crude product was extracted with dichloromethane (20 mL) for three times. The organic

10  extracts were combined and washed with water (15 mL) twice and brine (15 mL) once and
further dried over Na,SO, for 1 hour. It was filtered and concentrated; the diamino

product (IV) was purified by flash chromatography.

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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10 [0299] More specifically, for example, the hydroxamate compounds Formula Ib, where

15

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
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3- 4-? 1 NO- et hydrNEBIMINIeGH n| tro- ’)bhe Yl ]1-acrylic acrd

met hif estxem (11122) [0317] MetHdd 1: xiRenmove Boc
protectr ng group from (Illal) under acidic cordition:

t“\- BCM [0318] hod : JJo _t he
esﬁe t";47 bEB:)% in i w& 0.1
M vva added ethylenedi am ne ‘(Mer duct no

8. 009% 7,%2: 04 m, 30.6 mol) followeﬂdb
trlethylamne(28rrL 20.47 mmol ). The lresulting
m xture was heated to 90 C and stirred for 20 hours.

Thesosp Mh eddnemeofIl r&@rﬂ-‘ﬁob@@ Xﬁ%v@é?,niféaétﬁﬂdm@b’ abnfige FPNIG, in the

(where th r odugt
na‘{r%sr‘ﬁnﬁ‘? Ofa?hapégée 3. tietnr'ﬁry'nebpo?r BRIt B%Ve”%q'%e‘ﬁ?xa”e) to give
waXXIIy. Bnmimtdiaami(xmw) rogwae fovarseddiy searting dorpouRCRXXIN ndth aldehyde

S j S, rine [ v . .
Naq%zg E‘ng@f RPYer e?ff \QAT’%BUM ? {’ee?tt e a Pa t'?)e?m?‘;e r(r%g'aﬁﬂ] @P Cthl%'de' Zine
s dtowdart orgriles appwpriate reduding @agrilindPnptpok 2F inafllyelhg beongige ¢XXINN) was

L Q¥BveHed to @ﬁﬁur(d%r“ﬁé‘&ﬂactrgr@c@@ﬁﬂpl e 1 Preparation of
3-[1- (3-Di net hyl am no- 2, 2-di net hyl - propyl ) -2-(2, 2-di ne

t hyl - propyl ) -
1Hedhemedilhi dazol - 5-yl ] - N- hydr oxy-acryl am de (1) [0319]
The titled conmpound (1) was prepared accordl

Schepe l.ang- |1, by U3NHg apPeop 8r star
rraterl 35 St ep 1L!§ —9%8320] To e sti rrérbdl‘s(SFutl on
of tr oro 3- rdigxprsec| nneHNc acid (I, A’lngg,;eoth

mml) in d| )Jane (200 m.) was rAdcexti tri et hyl am ne (20
m., 126 mmol), follo @QB WO 211117/1131111&]11

PCT/ 169r1111112%7
™
R2_</ O g R2—</ wo/
N Heck reaction N

R? 1
XX R Vi

[0306] The following preparations and examples are given to enable those skilled in the
art to more clearly understand and to practice the subject matter hereof. They should not
be considered as limiting the scope of the disclosure, but merely as being illustrative and
representative thereof.



di met hyl am no- 2, 2- di net hyl - propyl am ne (20 niL, 143
mol ). The reaction m xture was allowed to stir at

wd.od7e3doer 1-2 days till all starting material POESG2006/000217

fully converted Then, the saovent was renoved under
a,,cuumfo fo %/the addi tion of H20 (250 nL) to
§§Qﬂr9té°"?rf8te|"§§ igteg M conc. HCl was added till pH ~ 1

| V\A[ﬂ?3®7br Sogeopme@il)wesairéined eifher fsans (IS i(Nor FroME via (la) (Scheme |
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fla|n8 X nq?gwgng%lréjg% \rle@e \é\@ hed with H20 several tines

to o as ora (13 g, 84% . LCMS
(ESI) mz: 322 ([ MtH] * ) Step 2: [03211 Conpound
( JdteAmdedate40. 5 Mol ) was di ssolved in McOH (250 L)

M d b he addjtion of conc (5 nm). The
i ethyleinc-Say e Pl e Renyil 2wl oce sy Egtes,
1(1)0386] Vv @ntnixivas ofer(mceldrd,md.eb pmawwmrya@@cmtﬁﬂ%tdma 0.658 g,

til |ZaTqE]%g @%8 ’e%gler‘l&ﬁ?rﬁlﬁg ’\ggﬁ @@‘é‘)ﬁaa]pgqngtﬂylamme (1.2

stils r8e®| nproel) in dm(ame (Ahen,) wase hsajeqaansaow fonshf ﬂ'hé eso’tdon was
u I‘

S;ésgogé{éf 4R gﬂéj r&J‘(gJ aiﬁv%é gg&d"‘@?M"%@%‘au%ﬂrugnNa ) The DCM (x3)
( £IrR5ts worgycongeniaied pay Yhenesidueswss adqemhgPAy- he@esﬂ@presultmg red
[ 83iRi2)asMHitepedstoi diveetle 3i0dI Edribund (@61285 84.39%). HbL@%unw)at 254 nm:

29D 21 2650 R o A VEER 58, Menlod) & 6.

eqli, ) J =TiteHz)r 2561 tH, [id, Ji: 8I0U2.@ HaR T .4BqakEd Jt-01610 HE, Bish 1H, d, J

L0 2t 9L B e o BTl BT A €3 - AR P B0 . 1 o -
r 8rfo@dd23ade, 90"°CadBEDEhes SDs@DRE 18D.33545.4, T@2t6he34.0, 131.1,

oKk LIRS, ARR8 QUG 807 By e MRYEY, and 20 Wl of et hyl
acetate were a 8 at room tenpérature, the pH val ue

of the mxture was carefully adjusted to 9-10 by
atldérmeadiaté conc. NH3H2O. The mixture was stirred for
| f pecessary to

hal . . foll d
e VA e A O
ﬁ]30@ct ¥ellowTdokid. a@m@mhfas:@zaniMmsJZ ‘MR QCDE L 5D8. I7®I(1H t-like,
e r
LR F L DL U 20 LR 0.0- 10
oH@aﬁ@é i &1t %0 ek 8.29d i, eiddev@rg HD)dB.80n(3H) Isp 13e56(2H, td, J = 5.4,
f 6lotres, ecrapn, £y amor ak) e@'s@ Co]slan;ghﬁ%mﬁu b g, ﬁ@'.y

resi due was purifi e romat ogr ap
(isolated yield of cycl [ zed pr oduct (VI) varies
bmteveredia®®3 90%) . LCVS (ESI) ni z: 386 ([MrH] +). 30 Step

TR et B o SRy PanTh b et Pl o
( 981/ quRed Joligt LCMS EEST) mBh294 (B etH]H N HINMRYDM S®ac:) 5 Be (1H, t, J =
T
Sbh o A 00 ko U SRR 1S 0 .
7.20 (1H, d, J = 9.1 Hz), 6.52 (1H, d, J—160Hz) 3.75 (2H, td, e 6.5, 6.2 Hz), 3.70 (3H,

s),3.08 (2H, t, J = 6.5 Hz), 2.93 (4H, q, J = 7.2 Hz), 1.17 (6H, t, J = 7.2 Hz).

Intermediate 4

3-[4-(2-Isopropylamino-ethylamino)-3-nitro-pheny|]-acrylic acid methyl ester

[0311] Red solid. LCMS (ESI) m/z: 308 (IM + HJ"). "H NMR (DMSO-ds) § 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



around 15 mn. 1IN HCl was then added slowy into the
reaction mxture at 0 C The 35 desired product was

weepansdoed by prep-HPLC and the fracti ons conteeTSG®06/000217
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the desired product were freeze-dried. Product (V)

Vel NahBS, TF@H%?’E pﬁ) (ﬁﬁ' S Y R oA B o, 4 = 6.2 Ha),

0.178 (Btnd. JL{MsHeEsU mz: 387 V\D 211117/ 1131111811
PCT/ SG211116/ 111111217 87 ([ MtH +) 1H NVR (DVMSO-d6) S

1.05 2.91 (6H s), 2.92 (2H, s), 3.32 (2H,
bé?te"g’%’sgﬁ(m s), 6.49 (1 H d, J = 15.8 Hz), 7.56

( BY443- Ddi‘netﬂnylarrﬂmdiz E%iimet_ﬁyﬁﬂrobilahhncqa rﬂitro plén%l@-aé’%l)lc acid

h*‘lg)egtf .0 Hz), 7.85 (1 H, s)
f 5 1H bs) 13C NMR (DMVBO-d6) S 162. 6
121 Reg sghd LessaE(sbm)/z BB4IM + HIZL'HONMRZ2DBI,) 4 89321H, br s or

1?58%351]#40‘ Q= 26@H?7é7§6|53ﬂ Joy L 895zo($'§z) 758010, 3% 8.1 1z), 6.88

af at i on
T 47§ ?r‘élF)nWﬁrﬁl et 3, 215849 High, ByB0-(Bil oPy3.2+ @H, Siop=aiB/Hz), 2.36
- L2oHs), l2e3az.6H e) daan| HSS)yI ] - N-hydroxy-acrylam de (2) 10
[0324] The titled conpound (2) was prepared according
to the procedures described in Exanple 1, by using
apperoadiate € starting materials. HPLC purity at 254 nm

AP o g g i M

Hgf I gguo(g;d g,)cmss(?g r@/]z%soa(w +$1]58’H(r\1MR (@DCY) 58.86 MH, t-like,
Ha ) 4.4 H4¢ 8 2 1(9%% F?g%?glzb 8 (Hok J = 15.8
R I R J§>1599§$>13 oty igrae.s-55

( 6.H,Hzp 308 (Ebeas‘qptee,&@seﬁwzml(gﬂ t0§ = 6.2 Hz), 1.07 (12H, d, J = 6.6 Hz).
3-[2-Butyl -1-(3- dlrrethylamn022d|rrethyl propyl) -1 H
benzoi m dazol 5-yl ]-N-hydroxy-acrylam de (3) 20 [0325]
Thierpedjatel7 conpound (3) was prepared according to the

PE-RECAMEMGIHARELinDIhiNG). 3 it efiyhapiifc Y5l bty estor

appraopr.l e startin materi al's

s@BI‘” HRELS e LGNS (BR1) miza 280 MaoHIbRg H NM&(QDC&Q 5r8.54. (1H, t-like, J

LEWR I(I:EtSB)ssr(ﬂH!d 31326 *7614] N d&lJlg'U'VBz(l%’i”P% ﬁll d, J=16.0
9 4=

g 9%'5“ 7" 5§°('%>| 6.g1 4 151§9»J&z;> 38%35@@( +45(%H g, /=528,

=5.6 Biz) 2196)(2HA, FS6L2H), 350 (38, 93 (2H, s), 3.24 (2H,

over | apped with CD2HOD), 25 3.00 (6H, s), 1.90 (2H,

pentet, J = 7.2 Hz), 1.49 (2H, m, 1.21 (61-1, s),
d"%meélﬁteﬁ J =7.3 Hz); 13C NMR (CD3OD) S 165.5

($[4)(2-t65%t@oxy$§w%zﬁglam &hyl%ﬁﬁné‘) 3- |:|1§% p?lﬁgilg-)gcégglégid(s methyl
tgd (g 5 2, 23.6 (Mex2), 23 3 13 9 Exanple 4

Step 1:

[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
purity at 254 nm: 99.5%; tz = 2.96 min. LCMS (ESI) m/z: 210 and 212 (very weak signal,
[M+H-MeOH]").



30 Preparation of
3-[1-(3-Di net hyl am no- 2, 2-di net hyl - propyl ) - 2- (2- et hyl

wa dlof asupke PCT/SG2006/000217
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et hyl ) - 1H benzoi m dazol - 5-yl ] -&& hydr oxy-acryl am de (4)

[%%26 The titled conpound (4) was prepared according
procedures described in Exanple 1, by using

aﬂ@ﬁ’lﬁbr iAatixtert aof t3-(@Aghlved-BnitralpbenyYiahic atid mgthiSestdrAla, 0.243 g,

Sqld TE §}')CNE§H ‘Jt%@efg% @é (Eﬂ% %q'lé%%mﬂ% )&%{dggthga%gw (0.50 mL,
8 972 (nmwl-3 inddioxgane (. TBL)H@S hqat@ZaK 80°R, fos pbout . 80h. (TiheHsolution was
evdporatgd 7anhizt)1e ran@.% (N;S 'add&i MEOH. 1ﬁ1 8 e'%l}n%% E&fﬁ/a? flltEjred and

J 4.49 (21-1
(_w;asbeq_mth I\ée%-y ? Ell(_Zf)a& gytoxygaé)gm(lmmg_-fthytamlqp) =nitro- m'menyl]-acryllc
Hapid n2et)b e§teHINIA) waobi8indd3ds bright yelow BokdGb:193 gS34.6% 3 HPLC purity

e PTG a5 27 POSERIIE, piogunco,

1246 (M+H-ERcR,'HINMR 3CDA3 241 §6H, Thr tike SNHAS, @31 Mex Q) J = 1.8 Hz),
3?6“3 (1H2h, 9= 92(55 1% 1Al7 &7 (MY 2 = 185 HY), 6B £ 42 Po Hz), 6.30 (11,

Pr epar ation
3dpd= (1§9|:Hzie$ ﬁ@x(&!rhﬁh@ 52 (2H.on )b\ 2H pn)o Pk X(912-4)s'80 tiMA (CDCls) &

I e I I
s enaer ol bl Nchont walage ) o0 w1 e

t 39t'ng’ %rocedures described in Exanple 1, by using
appropriate starting materials. HPLC purity at 254 nm

9&%0@? %ﬁé 0.82 min. LCMS (ESI) mz: 373 ([M+H] 7).
1 "% O-d6): S 10.80 (1H, s), 9.47 (IH 10 s),
7 394-(2-Amingspthylangao)¢3thitroehhedyl-abrybc izl meth@esteritiaz), J
[07314] M@mdz 62 (1H, d J = 15 5 Hz), 6.54 (1H, d, J

, 4.39 (21-1, s) 3 (2H, s), 2.97 (2H d,
JRem?"%%ﬂzefotegt'@zgmesPim"s)("'a‘?) sler ﬁqldwqﬁc;nd'tmnog HEMMeOH; 2)
STFACM. (6H, d, J = 6.6 Hz). Exanple 15 Preparation

3E‘F'i?]( %?’B"%{Zhw am no- et hyl ) - 2-i sobutyl - 1H benzoi m dazo

| T6-thb] ester Khadr2oAdy gactOyd amnadp if 7diofad82@p2 Tink, t0it IMYdwas added
C fDRH& LA (\%?ckprﬁreéﬁc? ACERIHND (L dihes éor%ﬁglblrf%ﬁ'owed by
described 1 n y using’ appropriate s ting
niicdylemine (219nlc %QZBWWO'&tThQEBQEUWnﬂ "@QUFE%aSmRated tQ9BE and stirred
M. 20L hdps. ('ﬁ% );orﬁﬁlétion3§f9re@\£t|¥|i‘i|'u/as) coriHﬁln 3@@@7 (g?ere the
(Rroapctél}a JtR-_- 188 @lq._'it)artlng‘r@@n@hlallp &1 r]jln}._ OB cpﬁ\ etion, gglvent was
( tentdved ,and the thid8 wddzdissofved3n OTM, THﬂa selutién ]v5a58wé'%)ad wnth water,
4b%?e2(ia€{12j)serﬂaé$o T%—IHQ n%d %‘fe%l{‘a@ Efter rémgvaﬁ3 gl’f %%v)eht gave the
otitted cogpoung, llaR. Yiegd € 98120, LEBIS riNkREBIIMBMIN6) S  162.

158. 5, 158.2, 155.2, 138.4, 133.9, 131.0, 123.0,

1&% 6, ]116 0, 111.6, 48.8, 46.8, 34.1, 27.1, 22.2,

Preparation 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.

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-



25 Exanple 7 Preparation of _
3-[2-Butyl-1-(2-di ethyl am no-ethyl)-1H benzoi m dazol -5

wo ydoprodeoshydr oxy-acryl ami de (8) [0329] The ti tPEIISG2006/000217
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conmpound (8) was prepared accaogding to the procedures -
descr,j bed. i 30 Exanple 1, by using appropriate .

st ?t}"ﬁa“wa%@rﬁ%'a%y'&gwa?m% iZVOr@L( ?&mmlk &be $¢aspY) migure was
Thflowed fo.stiHR11G0 PO Fdrt1y2 adys B4l BEHInG $haldhal WR fﬁ%}:&%r@dm'hen, the

Qe i 5 i i M g

25? mL) to dissolve
8.te Fésjdue.7CHG. HCLas ddded til pkb~7 With) orafgel Pretipithtion., TRk stspension

g?/vaé&ged aéc.i gegirg Was%?%{dgﬁ%?%:d@f&hr%r}@?s ’:?doi)?tatlrlt Qbﬁg al:ange solid
J (83 9. FPANCMS (ER]) o822 ((MEHID. 7.9 Hz), 35 1.94 (2H,
peswget;, J = 7.5 Hz), 1.57 (2H, m, 1.40 (6H t, J =
. L. 05 . t, J =7.3 Hz); 13C NVR (CD3OD) 6
Zé@%ﬁz : f@ﬂp?‘,mﬁg?@; 493 mreel) "15534@???0”&%@. MeOH $250gmL) lowed by the
1Eadifion dfldond.,H,¥0, G111 Trelrbddtibh hiiltdre was allowed to stir at 80 °C for 18 h.
a0l Bo s iyl it fooulih 577 5tg QB0 Ly Wisn el to dissone the
16®ic,tue. N6, was e@ed {illi2 ~B-9, 5ABsequertiy OMEBOH l\lag..a@)jed and stirred for
Di ' . repar ed cordi.ng to :
gl oRdibe S5sBRtn s ol BRy B EPRLE cod T eged yiginashea i
byl sereakisprsdp obtaineesiar4Hh pngranse e9lidd1@ g, 14% )INMRMS (ESI) m/z: 336
( 96) S 11.79 5 (brs, 1 H), 10.92 (very br s,
1 3.18 (1H, d, J = 8.6 Hz), 7.97 (1H s), 7.79 (1
H, técP, 'J =8.6 H), 7.64 (1 H d, J =15.8 Hz), 6.65 (1
H[0322] J Ts alshiréd $&)tionof Ester((BI11 ebuil) 46@,.Snd1,#2H,07(5td@Miv) in AcOH and
20 (G T, Mo s et 3 oo plieloeRgly fgyequn. The
t reslilting Tnigtulezyvas Beddt{ BHIS £C with=stiing. Hhe; pra@€s\MRthe reaction was
( 2. . 137 1 2
1 AR CB) LOnAZ, Foor B ey pafplos i it emoves uncer
( (g.qbu’ce Rrgssprg Qt)@ﬁ)‘&')fc. Haothg gespliting gsiiue 320 ML opwater arp20omLL of ethyl
Zbcgtatgl\ﬂetﬁ,adae? -alt Eé’(gﬁgérﬁpe?%tefe,ew gl iz\%izhegﬁf thtehmilxture was Icarefully
3-[,2- -3-ynyl -1 - (3-dl ne am no- 2, 2-di et hyl - prop
5 abipetet i 3 BY s e <o NGAARRG olfp R Wh SkroCdpr T an hour
[ 63180¢d B eentiifugeetl necuspany e sé Ry ateaise @'giaﬂ@le@dr. 86 @FghnidJayer was
t o] cribed in . EX e, usi
S0 SR A8kl Lo AR g P53 vt
98 timegymargwith ethylzretaiorps degivibed EBPVe. it cor@@®ed( grivanidfonjents were
1kl . . - . .
2%1&%;16% %ggghaﬁ?ﬁgﬂltgﬁd (aIHHG .%\éazukzr'%?d tg) di%fgsfgéﬁ'gémim |Ei)lly reS|d.ue
4 W3 pyrfied py flgsh oglusn ghgomatpgraphydislgtediyieldjof-cyglized praguct (V1) varies
2bbtwedn 5@ 9¢%). LEM)S, (EB1)38z:(386 (+H]'%. 54 Hz, 1 H), 2.81
(dt, J = 2.48, 7.70
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



20 Hz, 2H), 1.09 (s, 6H); 13C NWR (DMSO-d6) 5 162. 8,
155. 3, 138.4, 138.0, 135.9, 130.5, 122. 3, 118. 4,

wd 1007830080.6. 4, 114.9, 112.9, 111.9, 82.8, 72.3pcHSGH06/000217
50 9, 46.7, 25 8, 22.8, 16.2.g;Exanple 9 25

B R ADMSQ-90 i 1 HFHa sl AS1ASE. el ASLHRH, By B39I2H, bs),
) M(zhiﬂz@?mﬂﬂaoj = 95.8Hz), N‘EJ@%(&’H QX Y-=AE6 Hg)rﬂzled?m 10) = 15.76 Hz),
e
[%3%1(&%? oJce%‘b 87@322'? %ggdég (ﬂ}" @aﬂg 1if, bgyy 9@5%([)'\’930 ~0p)
appR.6ptsda2,e13810a135. m@r)nméﬁ/g |1a|[1E gl 122%@1@3!7 111t5)(/2[ e|\1/|u4 @EE&% 5)1r511 1,46.7,
0 L Z + .
> 9%’8169@5?&%%?% Zghgs 1 5% 6 Hz, IH), 30 7.85 (s,
7.73 (d, J 88Hz IH) 7.63 (d, J = 15.8 Hz,
15(3..\,“36254(d J =158 H, | H , 594- 584(m 1

H)P{epaiétl% HZ - 1 [ﬁ (g—blmegmylagm)\o-zg cnmetfyl pqu.;byI) 23|sggropyl -1H-
( tbendoimidaz6l- Hyl] r\thj)drO)al &Qylamidéfd), 2.66 (g, J = 7.5

0 Eop2dl) Tog vkt alyfoouid b e Hfpa SOt i Biscgtures descrived n
1 &gampple 111 Py gising BHpRpriate 3tafingoBatBrials 3HRLC B9itat I An: 100%, tx =
270.5% mid3LIms }5%31 X‘Q/ﬁ%&éé‘[%ﬂlﬂ?éﬁmﬁ%@ﬁo G5).8 1,05 (BH, 5), 140 (6H, ,

PCT/ SG211116 111217 90 HB epar a
3JI[R- #2132 84 (5H. £), 336 Pldt 91y3- i Thio et R4 Ha)¢ Béﬁ%blsm&fé (1H, d,
zql= ﬁ"r&'H]z)( 63 yidr 9xy= F58 M?aWGQQﬂGdel)J %@ﬁtﬁ%ie 7333(13%%?2?8 7 Hz),
a ccording to
13 de'srgg?ilﬁg’ 91%? 1?%34&)#“” y using appropriate
starting materials. HPLC. 99.4 % tR—;)gZ mgn(gCI\/?
357 ([M+H'1). 1H NWVR ( CD3QD 7.94
(E%')"pmaz ([81H](s )1H), 7.73 (d, J = 83 H, 1
Hj’repﬁﬁ!w"(d J of 15, gZ-RpButyl- (- dimetigianino-2, 2dinGtiy-propyl)-TH-

1 bkhzoitnidd@ok5- ﬂ]-&eh Fdxy a"erﬁ)lmld_é(%?’ (dd J = 1449317 1

20 HfU?Z%] ::D'the co{'@ %%1'] (3) »gla% greeﬁr]ed fpﬁordlgg g:gawe pgocgq_ur?%gescrlbed in
6 Bxample §5by( aﬁmg]approbnﬁte leeartirgtihaterdals Yield: 74 32y 4nTFALSRIOHPLC purlty
0.

LA GBBAD, 2038y i iy APy g 9 R (oo
50.98 (14,01, 4,= 88 He), 7288.(TH, 9, 1.72 Eanipl e 817 HE), @Fan( &t i 0f5.8 Hz)
36153 Buite, 3yt H&) &rgso )@(byk?tggﬁré; W‘ZHO eé zﬁ; %i{;‘#ﬁdw?ﬂ 882HoD),
25 ?PP%@X o0 8 paCALT %H@péﬂ%éﬁ"éd‘@oﬂél QIEREH, £ 4= 7.3
pH@)(;@leMR (desoD) Hesb.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, 29.9, 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,



Exanple 1, by using appropriate starting material s.
HPLC. 99.6 % tR = 0.37 mn; LCMS (ESI) mz: 355

wa pduirbldopo 1H NVR (CDSOD) 8 7. 82 (d, J = 8.7 HxT/4¢D006/000217
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768(s 1H), 7.58 83E§Hz 1H) 731(d J=

= 15
?ﬁgﬁﬁ%ﬂ%@f 333%5318%11 1@8%011% 12?1)2 6@7351 Bt 459<Mex2> 37.6,
723&262224)70\@%2)41611 J =7.2 Hz, 4H), 2.73 (dt, J =
2.4, 6.9 Hz, 2H), 2.30 (t, J =2.5 H, 1 H), 1.21 (t,
J =7.2 Hz, 6H); 73C NVR (CD3OD) S 165.9, 156.1,
1153‘39‘9131%8 1, 135.2, 133.4, 125.6, 118.8, 117.0,

1¥teparatich 4, d2. 1, $Hf.(8- Dlﬁ‘l@th%lam%ﬁo-z 2-cifivethyl ﬁ?op%i) ngsabutyl 1H-
35’[‘“'?2‘?%})‘%3 ﬁé%w&":ﬁxc[{g&g%yﬁmﬁm propyl )-2-(3,3,3-tr

|1f[<|>32@'} o-Tpe dithsd c)olmpound (6) was prepared accordlng to the procedures described in

%(%ﬁl?lé%h%%%? aaé Ate N('a %g ]r%ign %}@D%Lw d t;?g)éd}nal%g?% R =
t 8- QZHé'npkWSdE&ém/z:iégén(ﬂ\/b‘éﬁf) i'"H Nl\mamas@ dk): SbiD.80S(Hgs), 9.47 (1H,
agprmomt 5), $t9@6ﬁ|11 TP me%rﬂﬁ?cﬁaggg 9‘-”# Hepy 2" = 155

M@r 4“@%{;%%@*@»%&@5& shid (2H ), 257 (21, d, J = 7.26 Hz), 2.92

S(QH,-SQ 2:35i (eHhyH) amv@He s Yoy (éH, @34 3 63 i)l f 1 uor o- propyl )
-1H benzoi m dazol -5-yl ] - N-hydroxy acryl am de (14) 35
[0335] The titled conmpound (14) was prepared according

t &Exampledr ocedures described in Exanple 1, by using

PR ti&teétaﬁd‘i D 3 6 ;
PSPl ! anlg {%S!E?Kﬁém%geéw %&3@,}1% g ﬁfi%?fﬁ}ﬁ 8azol5-yi)-N-
bw%rex )‘"’Y!sa"l' o47)(6H, t), 2.96 (2H, m), 3.31 (6H WD
2@13’28]03@@6&!99@5"@62&9@6 Q/QQBrlaBarea Jacé'@rdlné”tﬁﬂle Q)?déedms Id_|escrlbed in
kb, pfLeing aBorofled, iking fiatesich” NERG foly o 256 i 90.0%, 1 =
PP SEamiatiCMB (FSI) m/z: 359 ([M+H]"). "H NMR (DMSO-dg): & 10.81 (1H, s), 10.13 (1H,
t et byl X H:
e PR B R B AT T
t Fe) é&%&'ﬂp%ulnm% 8 bip), w@@ (BHepdrets bdz):@r&ﬂ)l (Blg, d)029B€2H, d, J = 7.2
PHegegul as Hesonidied j oy by- B! g v
a%);r:opr |(at erﬁl)gt ar t(l ng nat 55&2%#@& ‘yufgl%t y: &8’%5 DM30-de) 8
7l 5i%n 15828 3 B8R # 4939, 138D pmpl] 118.6, 1106 Bx dhp6.e48.8, 46.8,
154, Przerpalzam 88. of
3-[1- (3-Di net hyl am no- 2, 2-di et hyl - propyl )-2-nethy[ -1 H
. Example 7
Preparation of 3-[2-Butyl-1-(2-diethylamino-ethyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamide (8)
[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 (CDsOD) & 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,



benzoi m dazol . 5-yl ] - N- hydroxy-acryl am de (16) [0337]
The titled conmpound (16) was prepared according to the

wermceshoses described in 15 Exanple 1, by usipPgr/sG2006/000217
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appropriate starting materi al g9 HPLC purity: 99.5% tR

(1B G0p. 81 8. 00, 289,266, 148, B9 (45)GT pcpac 169.4. 1630,
3.182.7( 282.3;1Mp2.34143%, (Bl6)ll, s), 6.57 (1H m, 7.57-7.69
%%T‘\yd%hl@)zdeg%lt(o% %é”ﬁé lpg;pdgF%ai ?cg%r(ig]g 'to the ;)réce%ure? ]deéc]ﬁtléd in Example
3-5P£LS'(92 ‘Deed ﬁybxamm@amrhma)te Sta(ting Dnaderialt ﬁIyINNJR APMISD-d&HS 11.79
(E’r@”’ﬁ%} 2}‘%@‘? hyorsY %)1 153@1# WY=L Y am9§l 2)7 f@pﬁﬁsb J=86

The tit c nmpound ared’' acc rm

prsddcfifr @5 Gl:e'stﬁ’ péa). 6 5(E$laﬁrﬁl-e 518 Hply 504 :HJgthke J =77 Hz), 3.48
ammmr i3c0e3. 84 @M, inf)91.8RY{AH, ipdhist, JHPt@ Hﬁz?” by z’ﬂ séaft, 018 7.5 Hz),

([1 i HttRJ;H zﬁﬁ,@ ?g%é%) S%%N%( :I:[)MB(DI\@SO. -dg) 53162;3) 156.0, 137.3
7 (@8), (132 Bl, 132,3, 330 BorSdditiied msc;l, 1B4.7dCH)Y 120.2§CH89), Ed.1 (2xCH),

93 (21-1, t, J = 6.
glz i9afdo (gﬁsq %%%Jgsﬁ%n%3 3.31 (4H, qt, J =
Hz) 310(2H s), 1.27 (6H, t, J =7.3 Hz), 1.0
(Q_:l(a.;h 18 ; 13C NWR (CD3(I)) S 163 7 153. 3, 138 3
131.9, 124, 118. 3, 113. 5,
4%r3_par§tgml 3?f 5, §i2-§ut-§-yn3l 1 ﬁlq_megylglaﬁﬁpedlwthyl propyl)-1H-

Prbepzmmidazal BI]-N- hydroxy acrylamlde (9)

sl Dk i coipo 0B ARY aftartd Btk O afieduched dycored n

[ @zagpleﬂhéy uBing emrgmsmdmg m)terWas HBt@pnan’@@t 264 omd PG %; tr =
t o, ézhﬁ.npteﬂgctﬁsssn/g%@r I\ﬁq-qji ,ﬂgﬁgbﬁf% &% ggy%bg;é 14 7.88 -

approprlate starting er| urity
=751 g1 63-CRE0 (BPh). R52 dalgw[?wr&] 1) 413715, 1H). 3.33 (s, 2H),
BREDYSCG dé) He, 3H)18.00GE], 61 28@ tOZ =(244 HE)1H 2285(6{\42/ 2.48, 7.70

11811, P 111 111111217 g

311—%%%%]1]0%”% %ﬁ) @/ﬁ (%; 53216(218r,_|15ﬁ.)’3 138. @513@%'})359 130.5,
mi22.3. 6134]1Iﬂ78m)16471849(1+29 1m)19 82.6574.2H66.999D.9, 46.7, 25.8, 22.8,
E>§ gple 18 5 Preparation of

? (2, 2-D net hyl - propyl ) -1-(2-isopropyl am no-et hyl ) -
1H— benzoi m dazol - 5-yl ] - N-hydroxy-acryl am de (19)
[Q%,g],,e'lawe titled corrpound (19) vvas prepared accordi ng
gthe rocedures descri bed in | e

% e sPhrti i ﬁﬁi-%-ﬁnﬂﬂs(ii-qlmetbvmm?-} '"EQW?ﬁFﬁPV') 1H-
98edZGimidazsl-5-yl]-N-hydroxy-acrylamide (10)

[0331] The titled compound (10) was prepared according to the procedures described in

.3

o N T

Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 99 %; tg =
0.80 min; LCMS (ESI) m/z: 371 (M + HI*). *H NMR (CD30D) 8 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.



0.86 min. LOMB (ESI) mz: 359 ([MrH +). 1H NVR ( CD3OD)
S7.86 (1H, d, J = 8.6 Hz), 10 7.78 (1H, s), 7.73 (1H,

wal2003/03008 5 Hz), 7.44 (1H, d, J = 15.8 Hz), 6.HE1/$41d06/000217
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d. J = 15.4 Hz), 4.83 (2H, t,e0 = 6.42 Hz), 3.52 (2H,

] =266 H), 3.36 (LH qt, J =6.5 H), 3.13
fi‘an'ei"? 1.26 (6H, d, J = 6.2 Hz), 1.04 (9H, s):
13®Nv§thrCDQOD)3 [&-BU63-eByl-1@didthyhBnSethyHAHbenzdRriddzol-5-y1]-N-

;@dﬁ,xi,la%ggmqgl( 14, 41.8, 41.1,37.3, 331, 27.8,

e 19 Preparation of
31?3P21 2-The %5 COMPPYS (A washyrepared accopding feethé) procedungsy dlescribed
) 4 Ekanfysté 7 Gy sd@zébbro'éné‘tbkta%gm&?élé apLy! gum %etR(-z@EZ min; LCMS

e D SO AL M

5 Wby S Sy it R, T, 7.73
ammmpmsauze 18, @80 (dgJ raberiHa| $H), BRECd s 3 8 HY 1145 4.08M 5.86 (m,

% 0.-94 i n S| 40
(b8 By Tt %P B TR 1. g 48p o = 70 e,
2H) 3.62 - 3.58 (m, 2H) 338 3.31 (m, 6H), 2.65 (q, J = 7.6 Hz, 2H), 1.35 - 1.32 (m,

7 ) |
?Hj“i%r\léﬁftﬁdﬂﬁglfs?ﬁ“ﬁo 54%35( é’a‘%@l_ga]&ﬁg'ﬁ %_?2142 , 119.5,
3.1887(116.0.113.3, 50.8 48.481.7, 26.708.1( 2H, s), 1.38 (12H
J =6.5H), 1.05 (9H, s); 13C NVR (CD3CD) 5 1602
13 hpiglf; 20,1332, 1319, 124.6, 11351118,
5 FXgmple;

0, 40.5, 37.7, 33.0, 27.8, 16.3. 25 Exanple
Z(Préirmrat pbn3-§2-But-3-ynyl-1-(2- diethylamino-ethyl)-1H-benzoimidazol-5-yl]-N-

| am no- et hyl ) - 2-i sobutyl -1 H benzoi m
g%&Tng qﬁiéﬁi%ﬁ%r oxy-acrylam de (21) [0342] The
t |[Qq3é]d fdﬁsﬂr?@W(Pqu)d Bkwasrreprarestacsowingde the nrecedhres described in
PIEREABIEME By BEIRE Bp HBEHdE stadifig E%‘e@émke Hﬂ’LCbQ(Q &194; @9 0 37 m|n LCMS

SUPGHI: ABE (VP ROMVRCRESTIREST 52 oL~ B (1K 08 5. TH), 7.58
1k, NMR 8(8CR30W)), 5.31.(85J E118.8 BiY, 11? 8131((3HJ =595.8 HE; 6@) 47 - 4.79

l{'&rp?sktei’; p§aé§,ﬁ§ﬂ%§o6(@?%gs,gazﬁ =y %l—@ {E% gggz Hz, 4H),

( 2H3 (dt, J ¥ 24,8.% Hrz3H), 2.308, Q2H5tﬂz TH)=1.21 4, Hx) 7.2 Piz26H) BC NMR

OTo5h 58 Bed 11 145k T B el T o a0, e, o2

9§ 150602, 26.7 e dr & P.on of
3-[1-(3-Di net hyl am no- 2, 2-di net hyl - propyl ) - 2- hex- 3- eny
= | enzoi m dazol - 5-yl ] - N-hydr oxy-acryl am de (22)
[S’o‘ﬁ'?]’g'ﬁﬁe titled conpound (22) was prepared according
t @reépaeatjmook Ay1-<(SDihestbylainigd-2, 2-dimethyl-propyl)-2-(3,3,3-trifluoro-propyl)-

1H-benzoimidazol-5-yl]-N-hydroxy-acrylamide (13)

[0334] The titled compound (13) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 96.5 %; tg =
0.80 min; LCMS (ESI) m/z: 413 ([M+H]").

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,



5 Exanple 1, by using appropriate starting materi al s.
HPLC purity at 254 nm 99.9% tR = 1.24 mn; LCMS

wa Efshpsoméez: 399 ([M+H'). 1H NVR (CD30D) S 8. 28CT1/8G20867000217
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8.7 Hz, 1H), 8.11 (s, 11-1), ¢{.96 (d, J = 8.6 Hz,

1H), .7.81 (d, J= 15.8 Hz, 1H), 6.68 (d, J = 15.8 Hz,
T 34 ' . 4 22 2641 (. w87 ol 3esg Tm. g (11, m)
3.1885((1H, kb).= 7.3 Hz, 2H), 3.24 (s, 6H), 2.91 (q, J =

6.8 Hz, 2H), 2.21 - 2.11 (m 2H), 1.44 (s, 6H), 1.02

(t, J =7.5 Hz, 3H); 13C NWVR 10 (CD30OD) 8 165. 7,

1Fxampleh. 2. 135.8, 134.6, 134.5, 126.1, 125.9,

1 Q’Qeﬁaratm .ot 3%4—62-??F%Eifgheg%ﬁ)d-ét?\ogym&%ym H-%Zn%imidazol-&yl]-

259, 23.7, 21.4, . I'e 22 Preparation o

sifPY?’S&DPwPﬂyé%ﬁﬁho- 2, 2-di met hyl - propyl )-2- (2, 4, 4-tr

i neassy | The titiadl c)ompibﬁrrd]ﬂ 5) was prepared accolrding_ ‘cc(;I the procedwg:s% gzscribed in
| o = OXY- ACLY, SPAW of o4 -

TERERPR) LR by Bpiebrad o HRAL AR B bR ng 48 min

p-EVEHRSEI/a3SdfiMbEl).i n Exanple 1, by using

appropriate starting materials. HPLC purity at 254 nm

98, 6% tR = 1.61 min; LCVS (ESI) miz: 429 ([MH ).

1ERRE'®30D) S 8.19 (d, J = 8.8 Hz, 1H), 8.08 (s,

ifﬁ)‘epa?aﬁ)ih (d, &f 8. 83|=l2!-a(3-D1i1|)|ethYlaﬁﬁlc(-g,S-dgﬁeﬂvgtbﬁrddgl)-g-zmethyl-1H-

= . s, , 3.

(?%"ﬁ?ﬁﬁ",?d%g’g%y'j'né'@g’(%gdq'aﬁg?e @83 (s, 6H), 2.52

( B¥3371 2 fipe titledzompoyndi® 6) wys prerdred decB8glingde the pro@d@repidescribed in

6] 2" 1 ind ap i , . N in:

(CO3C :)Z%bg%ggéaapp%%%ta{%@ gabide o Bk coigl 1030 min

136MB (EBDa/E: 331 {il1+11").1 AR (BI4S@:dels1.53 (654 s} 2.7847H.gm), 2.89 (6H,

39),E.333@H$m),341429§3+§Je-),%.573©|-HZ,m),2?3.5?l,7.632{2|3,- m# 7. G @R 1, 9.68 (1H,

23 Pr ration o
3-%?2-1%%(@{18%1 _1 - (3-di met hyl ani no- 2, 2- di net hyl - pr opyl
)-1H benzoi m dazol -5-yl ] - N hydroxy-acryl am de (24)

[%ﬁéﬁheﬂge titled conpound (24) was prepared according
to the procedures described in Exanple 1, by usin

apfRAAtion e st afhing n&[%%%ﬁpwylmﬁE@eﬁl]ﬂ)r&'(}Z,?ﬁ#i“m?mmpyl)-1H-

9%e9%imtd2z6|-5-§1!§lNQ1y%60 Latrylafade (4RS! ) m z: 399([ MkH ")

0o o8 e omBig g oarsi apsoipipg 1 e présegu tesgrived in

HExar6plé @, byl usidg apdrbprdatd-etartibg f)ateriat. APLCSquritdt, 258 .rab 99.9%, tr =
] H 3 5 + 9 _-

s Bog Lokt Sl b iRteoicy £14s g3 £l =0 3 H 775

3, d1J78.8 Hz), 61 (i, d3H5 15.8 He L 6(59,(1I8H), ¥/ =183 NRIR4.93 (2H, t, J = 6.1

& 133 - : . =
B i N
5kiz) 1.0679Y), shEONMEACH0BD S 463.36135.3, 1683, 1381.6131AD124.5, 118.3,

2314171313 4404 b0, BST/ SR URBIH/ 41111217 94 Exampl e

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



Preparation of
3-[2-Bicyclo[2.2.1] hept -5-en-2-yl -1-(3-di net hyl am no- 2

WO 2e0diosmsdy! - PCT/SG2006/000217
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propyl ) -1 H benzoi m dazol - 5-yl J2N- hydr oxy- acryl am de

a2t At R BB TR Pobed T P BRA R g e on

bynugbn(PHappX opri ate starting material s. HPLC purity
at 254 nm 99.9% tR = 0.91 mn; LCVS (ESI) mz: 409

(%H}" . Exanpl e 25 Preparation of
3H*emMpPle 1§ et hyl ami no- et hyl ) - 2- hex- 3- enyl - 1H benzoi ni da

tz@ltre;?cfjaﬂédn N- 1@f hydr eqyta@bﬁhaﬁyrgﬁgg%’ug? i%%t?%pyﬂ?ﬁno-ethyn -1H-
[ i

prbg%'ﬂ agg giﬁﬁ'é@%"ﬂwac%gﬁ% @ %, by usi gg

apdBhr iThe étleskt cntponmy (ta) eas méparedﬂcﬁ?dlr@% ¥ prédddired ddsbribed in

mEQam%iQMBby (égé %p%ﬁnat rui;é g@/'a?ﬂ(na Ir%l' n};gci[’%g[??%%s 1%, tg =

8 0sB6Hpin. LEYIS (ESHm/z3s9)(M+HI, 81 MMR (G005 55086 HH, 3, # = 8.6 Hz),
15,78 (A, s J”H)S (B, %74 855|4£$ fﬁ%(ﬂ-ﬁd%& 15§ I-gzg 4§g82d,(ﬁ 15.4 Hz),

péae%?H tZJ(fgs zt%]Hz)J352 g,Hlt .|L|l;)6 621F15) 3§6®1;H qtlfgg 5(Hf). 3.13 (2H, ),
2126 ($H4d, {\I& 6.2 Hz), 1.02 (B8, s)6HL, NR @g cb|314s(1)161 51%3%1383 133.0,
15%% %%ﬁ 12\54%15358??)81 611%§ 31%%}127 81828, 115. s,

113.5, 50.4, 40.5, 26.9, 25.4, 21.4, 14.4, 8.9. 20

E.“Eﬂ %@1%6 Preparati on of
2-Di i sopropyl am no- et hyl ) - 2- hex- 3- enyl -1 H-benzoi

nf’ﬁ%Pz"b?tl%‘- yl ] of N hy'ﬁfb&;P'tﬁéPSﬂPa(m@O ethy))-F@24dmethyépropyl)-1H-
béhﬁﬂnmﬁawmm(l&a}omrmﬁw(gg according to the

b
2ISR#Bor TES WRER PR (Rt e gerdingds aghracgduren desgribed i
m‘Enammé:N’Bby 28nd EFiryprintezstarii@ maidiiais] 'HPLCH UNVRat (BB3D)06 3%, t; =

o%ﬂjmn Licgﬁ% E'%l) %ﬁ) 400 ( Qgﬂggﬁ)d’lawlmnf &J[%QH@B}Z@?(H_H7 )57°’so (1H, d, J

5 67 Hz)5 78 (qhhd 2H 863—129).97 62 G|H91l { m15.8248), 652«594 d, 3.615.0 Hz),
(mgegiﬂ) 1, ﬁ=§@ Hz)33 3@(2(—!”?1%%&(@@%?%2 dazH%?zs 6@(%9&1%8%1% d, J

12195 "j)é) z§9P5(&9H ) 107N§4FHzCDa@H)6 1139@ NART( CBEOIP3 8, 131.9, 124.6,

16t8.8,11137549, 4240, 20.5153%r, 93.0.1:35s, 46 3134.5, 134.3,
126.6, 126.3, 126.2, 119.8, 115.8, 113.3, 30 56.9,

45.3, 41.9, 27.2, 25.5, 21.4, 18.2, 14.4. Exanple 27
PE&qmmlatZDon of

i R G s

t pydrexy-a 8) was prepared according to the
pm@%dWI@tltﬂgﬁﬁrﬁb&ﬁﬂ (21 wa@é?h’ﬂsﬁ}e% abeor@¥g ¥th®8rocedures descrlbed in
a ropgrl fe start materials, HPLC purity at 254
gg? using appro iate startlng materials. HPLC purity at 254 nm: 95 3% tr =
0.76 min. LCMS (ESI) m/z: 387 ([M+H]"). "H NMR (CD;0D) & 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).



1.12 nin; LOMB (ESI) mz: 371 ([M+H +). 'H NVR ( CD3QD)
58.00 (d, J =9.1H, 11-1), W 211117/1131111811

wEhhr/B80801116/ 111111217 95 7.77 - 7.75 (m 2H¢T/86%066/000217
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(d, J:157Hz 1 H, 6.34 (dyg J = 15.7 Hz, 1 H),

5.57 - 5.42 (m 2H), 4.92 (t, J = 5.9 Hz, 2H), 3.72
(tEan‘P‘e%"?Hz 2H), 3.54 - 3.48 (m 1 H), 3.39 (t, J

= Pfefarafitn 2Hpf 2. 5-@1 (ﬂDlmthylgmﬁlol‘Zz d@#&thyl%r@ﬁ’yl) 2-31e>9-3 -enyl-1H-

0. 87
| PengbihnaazolDyfifniaadadylafugs @ ¢ °7
3{P3K3] 2-Tie titjadegompouret (22) \)/aeﬂprhmtecBa(Enydlng]Ibl-tﬂﬁa)mmdmed aescribed in
I é(abﬁlpﬂe Mﬁﬂg %¥roﬁﬁ£t¥|s%'?i\ %nété%) n[#%%o lﬁ@“& éé4trln¢~dgg 9%:; tg =

ound are QOT rocedures

dé mlS‘eH Mﬁ (E§D @MIH] )byH lﬁ@’ia‘] 2015 SpF- 2%1((13 J = 8.7 Hz, 1H),
St8&f1t(lsnﬂ-l)n'ﬁb@(d a=s8.6 HELm)ptl Bi to/ Jal152D@; nm‘q) &8s &DQ/ =148 &Hz, 1H),

L. %&9-”15?%( % %';%3 2%_1)236 385@%»[ gg'é“(tlJH)?s Hzﬁ>§§9?§D£H> 2,91

8 (4, Hz 6.81HAIRH), 2.56~ @d,1 (dh, 2HY, 5.4 (siz6H)11)d (t, 6=5‘55(Hi 3H); ¥C NMR

196k 5 1579, 3402, Tas 5“6 5, 1 q 5 1 1182, 1146,
) '8 5695157, 4402, 1358, 194.65° 332 Faldlely

p &8s P33, 37.2839.6,27 B4 28.8n 232HIR 421474 (g, J =7.2 Hz, 2H),

2.33 (brs oH), 2.03 - 1.94 (m 2H), 15 1.36 (d, J =

6.5 0.84 (t, J =7.5 Hz, 3H); 73C NMR (CD30D)
Ei‘BS‘PB" 156 3, 139.9, 136.8, 136.2, 135.2, 133.8,

1 P2efhratiotbof3-[1L@BDithetHyldmitho- Zlﬂ-ém%thﬂikﬁoﬂyl) 2P, 4?4-t|4|3etﬁgl pentyl)-

ZgHaaeenzglrm %?zgﬁg gﬁ N- %ydroky acryldmlgle (223:) '

3 {(P3Zr4]-le A hg tidagydomipoyrsl (28 ppasopyhaned ansopingdy kHe-rtbéeders desaribed in

| T 0
' @@(éﬁ\bl'eSI ftSHusm&"aF%r‘éE)ﬁBié( sé?trné mﬁgﬁﬁg@:”gr@do&gﬁa‘:lgm 0 os. 6%; tr =

titled conpound §re

pr%ﬁ:"e'ﬁ'@rle adE8hinyedt 29I Mﬂsk]a)mﬁ' AIMR (G003 idriy19 (d, J 8.8 Hz, 1H),

ggnmq Br 1 ﬁg@(oaUUMHHHﬂgNE% JHHISG |FP;£N1'|4 Y6ﬁ$9£§4 1@@Hz 1H),

e by o TR - S 2 Ta) b 10745 (m

(12H), 21I-96 dY.éESBE(Hz 61-2—1 A (d] JHz5.5 HzHBR), 6.084s,(6tH); 130NN&5((7030D) 5
_ g, aks),

esh, s S, Bt 1 e R 06208 o,

341, 39, 3B13) 31.92817R 30@, 23822A.1 Hz, 21-11), 1.35 (t, J
= 7.2 Hz, 3H), 0.88 (t, J = 7.6 Hz, 31-1); 13C NMR
(CD3CD) S 165.6, 157.3, 140.5, 135.8, 134.9, 134.6,
1&xampleiZs > 126.1, 118.7, 115.9, 113.7, 113.6,

4@ répardtion0, 47, 32[Q G&clcﬂr’ixﬂm @ldlﬁet%nﬁno&#-dime@@tl-propyl)—1 H-
benzoimidazol-5-yl]-N-hydroxy-acrylamide (24)
[0345] The titled compound (24) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 99.9%; tg =
0.96 min; LCMS (ESI) m/z: 399([M+H]"). '"H NMR (CDs;OD): & 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), 2.03 — 1.92 (m, 3H), 1.78 — 1.59 (m, 3H), 1.41 (s, 6H); ">°C NMR (CD;0D) &
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.



Exanpl e 30 Preparation of
3-[1-(2-D et hyl am no- et hyl) - 2- hexyl -1 H benzoi m dazol -5

wo ydoprodeoshydr oxy-acryl am de (31) [0352] The tipdBESG2006/000217
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conpound (31) was prepared according to the procedures

cri Ff‘gz 35 Exanple 1, by using appropriate
st ‘haterlals HPLC purlty at 254 nm 100% tR =

1 P3&paraimon L6f MB-[24BicycZ.2.(1jHéplHb-eh-2-yiH - @Mﬂnémlﬁl@h 25J|methyl

§§p)é)")”il_ll‘l Egnz ‘ilmldfz%rl% )}(_%h-hy#{oxy cgg ﬂﬁ&ﬂ) 3. 12 (2H)

t [03316]: The tlﬂ@) conpogd (Ab) \Qaslmiﬁ'dr&dl@mm&ﬂr&]m the procedures described in
P@éﬁ@%lﬂ%§@/§j%an%gﬂ%e s%ﬁm@%ter@s é—@é_g Lﬁ%)}}t 2’34 |1j'n__=99_9%, tr =

1@%? ) fz ’H’W**jl—lssm) 773(1 H d, J
:88Hz)793(1Hd J =88 H), 7.94 (1 H s).

E)E?(%B%% 5 Preparation of
3 I sopropyl am no-propyl )-2-(2, 4, 4-trinet hyl - pent
y IPyeparatiase nefoi dri @R ethglapiifo- mpdrmw-awly Hetrendein(i@s2pl-5-yi]-N-

[W&Fﬂxymﬂ(lénhfd'e?% conmpound (32) vvas prepared accordi ng
8%42]‘) ocedures descri bed in nple 1, by using

£ Blledhcomppiyg! (A8t was p&?%aremefdmrw ihp Pigcegwas fpscrived in
HEIxﬁinpl@?l bYwsing Bpprofridkdstatiig mekerl. APEC: 9618 (M4 hnin; LcMs

LENCUEOARS AR G358 0 0 6 e

niq J2= 8% HZLHH), M52 @, 98-13.8112z, (1481, 6.50 (d, J3. BB A2, Hh), 57 — 5.44 (m
2ﬁ 3(7'1%"' 3%8 , ) %4 g&z?glz Po ?12 z% %"is 33&)(mj%ked90e5|@) 2.73 (q, J
L)1t b2 A0FS- 1605 G SHo i) = 7,258 ). 186, J 57 iz, GH); °C

(&MRléC @D&W'ﬁg%ﬁ@@f{%f@g?g?%ﬁ@ 1’:13#12%128;1062?1 119.8,
I1£-§26' 1@?"!250?%&92%@6@ %/Elp¥ Z;QI‘ éﬁf" %- acryl ani de (33)

[0354] The titled conpound (33) was prepared according
t%xénﬂ eYgocedures described in Exanple 1, by using

g pro rlate starting materials. HPLC purity at 254 nm

9 ogparqtion af $i1-(2WiisoprapyldmindethyB75héx-84ehfl-H-bérndoMRazol-5-yi]-

Rm&iﬁ,)ao%ng %&Q,H s), 1.24 (6H, bs), 2.17 20 (2H,

Jé m, 28 (1H, bs), 4.53 $21 1, bs),

g8]( 1Ttp$ tt[ﬁd cgmgoqu g7)pt&af prepaggl gegpuding to thg pmcgg.lrgs described in

HE){amﬁle 8 1by( dsing aghropliate starfind@hterifls. Q#PL(CL 99';9%3 )tR =81.98mint LcMs
sg m%t <|11O3n('[|@fl-'|_]lz)) 'w R cb2Sb) $934 - 7BRMPLE). 358 (0, v = 8.7 Hz, 1)

37 BB {(d. 2--Dil 5.8 diar tiy bAOI(har et igIHz; 2HY B.68,-36.44 {h, Izmmg@t@ 91 (m,
n az r ac r_y
PA S 54 U508 B3 Sl S 28 29 9, 20
a%@br(m» Ad). t1€50t(ldeJ grﬁa@é’duﬁ%@ a88dt, ivbed 5|Hz 3H) 130 NMR (CD;0D) &
165.6, 157.0, 140.2, 135.9, 135.4, 134.5, 134.3, 126.6, 126.3, 126.2, 119.8, 115.8, 113.3,
56.9, 45.3, 41.9, 27.2, 25.5, 21.4, 18.2, 14.4.

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: 97.5% tR=0.93 min LCVM5S (ESI) niz: 427

w(§ E(M‘hbﬂ()ﬂ}(} "H NI\/R (DMBO-d6) 81.35 (12H, m, 2.8dr/$C@tdn6/000217
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24 (2H, ), 3.45 (2H, tg, 3.80 (2H, n), 4.68

iy %m‘?m“%ﬂbif%ﬂ? ma%z% %»Hssglatmsaf e 1) 557 - 5.42 m,

N-2H)d4f X {1~ B= pD-tizs @B tay12- (t,-(25.7 $apriopplsam e @i, hy)) 3.8+, J = 7.5

berrkz@mnz néglﬂvgiz) %'o§m1d§9 éqgég 35 93536%8%8“) 0.87 (t, J=

titled cor
prio 6&*%3 described in Exanple 1, by using
appropriate starting materials. HPLC purity at 254 nm
Q%agw tR= 0.51 mn. LCMS (ESI) mz: 345 ([M+tH ")."'H
) 5 7.78 (1H, d, J = 8.7 Hz), WO
2 Prefaraticr8 1 lof 1 83-[1-RBth§laniidd-2thy ) 21HekIRdny1-19/behzditniGdzol-5-yI]-N-

o =86 W), 746 (1H d 3=
iy Broxy achffarbie F%9) J =159 Hz), 4.70 (21-1, t.

J19356] 4 hﬁjltledgzomogrm-{,m) waSJprepa@ecgaqqggdlnggo 81 qrddddunep described in

3.EXdmpidH, byl usidg approfridik )startlng n?ékeﬁalé" HIﬂTbl%ug‘:ltyZJ[ 459t (1)9)9% tr =

J 1_%2:6%%;%5%@ nl/%83&§ ([ng,] )11H Wf ggljgﬁ)a_ S7.94 (0 Jor 8.6 Hz, TH),
1718%s, i), ng éR Je, stzmaz 1H)3B58kd, 2£.13.8 129).161), 6.55 &/ J 215.7 Hz, 1H),
[ 0
30 842 B AR b oo0P) 2 21 Sty P o TEh AT = 30imasted
erﬁ@%ﬁsm?:e%ﬁzoB 24 !Gmyzfj)v B hyal /ox V.2 &lzy Sit)a @13 €bré 3BY), .03 — 1.94 (m, 2H),
T4, e st
| 3367k st bARoRITROLS (23N MRS 3365 480 100
appf- ép??ﬁa% e13812ar183-Bg 1378, €120 4] 925.8i €20, M4% THRILCE2. 2 435, 42.9,

pavizf 36.810252541.8/M9.2,9949% tR = 0.71 nin. LCVS (ESI)
mz: 345 ([MrH *). "H NVMR (CD3COD) 5 7.81 (1H, d, J=
8.6 Hz), 7.75 (1 H, s), 7.69 (1 H d, J=28.5H),

7E3@mpie29, d, J = 15.7 Hz), 6.40 (1 H d, J = 15.3

H?’)'epaflat% %@5'[2 ‘—Sex‘?! endg @H@rcip'\)’(la mtg fgdp}"i)é I-‘J_Binzoiml?gzol 5-yl]-
( thdroxyjaorylmm-@w 1.04 (9H, s); 73C NWR (CD3OD) S
16050, 15%3’(112%[1 c&ﬁ’ﬁ%o@hd (36—)3/\?63}1@]&?’6% a%cor%l%é ’tc?the:bilgceéures descrlbed in

é%é?ﬁ}?leé%séy Eﬁl%gp;gg?r&tp Btprtlng materials. HPLC purlty at 254 nm 99 9%; tr =
34 [0 (ir2 LEMS/(ESN) nve:- 357 M- HE R Hmml(tngebb‘ls benz@ia gazpl 1), 7.77

e e P R e O

dée% r(m@@dumaksﬁb@ﬁwtes 12H)b§.381si AP (almskexppeaﬂxs)a 3w2ar Biingm, 2H),

mRi7eng.al 8.7 1 RLConpiri dey (12% =2P4 HYMHP .84, UR 76 Hz, 3H): C NMR
(CD3OD) & 165.6, 157.3, 140.5, 135.8, 134.9, 134.6, 134.2, 126.2, 126.1, 118.7, 115.9,
113.7, 113.6, 46.5, 45.0, 42.7, 26.4, 25.4, 21.4, 14.4, 11.4,

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



0.40 min. LCMB (ESI) mfz: 331 ([M+H'). 1H NMR (CD3OD)
5 7.81 (1H d, J:86Hz) 7.73(1 H s), 7.67 (1 H
W(d2003/030080 2 Hz), 7.34 (1 H d, J = 15.7 Hz), 6r@HsGCH0éH00217
=157Hz) 25474(2H9té J = 6. 3. 54
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7 Hz),
10 (2H, J = 7. Hz 3. 06
(%EI* ) S22t s 15 Mo 431 @it 7 B g spaity 4 T s Ha), 763
7($HHZ)J 15.0Mz)( BIFB (1tH, dJo= 8.86HA)12).93 HBICI,NVRB. 6 GRR A4 (16, s).
163.7, 161.1, 154.8, 138.6, 133.2, 132.6, 132.4,
124. 2, 117. 2, 113.9, 111.6, 44.4, 43.0, 40.5, 33.4,
2Exampp3, 9.5. 30 Exanple 37 Preparation of

3 F[répirat‘i&bgﬁ 0BF OPY b hqmmos&wla}n go-g)gc;([{/bl);zc (Ifrz;,/d,fg%mééethg?sb;myn-1 H-
(52355‘]’ imjglazo}- Ir"tyllg‘lih@éﬂﬂﬁﬁﬂ%'a%’!% 3élas prepar ed accordi ng
t q0383¢  [The ditket oahotiei(32) hwprbﬁbreﬁmlr@ td thdbfoéééibfé@ described in

a%ﬁm 1agf8§g5éfé5b?@%8%taq{ nf?@rk‘]atg Aaojs ( I\bﬁ_ﬁur&a{ozi nNM;&PLC 97.5%,

( @Dsmﬁﬁ n§n. LB BS-m/Z. 495 (MAHT2HH, NMR 8RMB ©-d6 )5 €88 (IH, I%,0.98 (3H, d, J
B GT-IZ?SI ésdggrrég- fH'é‘? 2. o’e"@ @@%8(927 gwgiﬂjfsz%a;ﬁz (4H, m),

eaks
%ﬂp(mamww'*zt»y 731 2 608 (1 d(#rasﬂﬁ@d’*iﬁe%ﬁér,w* g, 4815.8 Hz),
- 7351 @H( any 0 23y ¥ 08/ A,34 I E 130 2 F’%é %kb@(iﬂ%}ﬂﬂ
98 1H), 2.38 - 2.36 (m iH), 1.52 (s, (s,
6H), 1.41 - 1.40 (m 2H), 109(d J=6.6 Hz, 3H),
0.mm@§329|—|) 13C NMR (CD3OD) 8 165.5, 156.5, 140. 1,

R U —
1@6920'5"%%%%%%@%@%@% 38

N‘[MT OXYie aﬂe[dlcoﬁ%ohel‘ﬁizj(gll%)rlnp%ga@%d?@d £4cBMing t8 ltr{aefﬁrgo:ﬁuﬁeé ldB&eribed in
[ GSOPEILE dsiod S SRR SR e A P P o 2SE Ry S g = 101
t onib.NeS-piSoe&zd TR VaEE Y I HoedR | (DMSExa) Rl 698l (9HD ), Ustan@H, bs), 2.17

SPPL01 LA AT TS 2oy BESONIL Y23 8% Bs 1 o

([erq 5+y12) 181 K\l‘md(CBGGD)IZ)SSOZG& 6){:18 Os(ﬂ-'&l J =Hz4 HAH}.B5 (2H, bs).
.76 (m 2H), 7.24 (d, J = 15.7 Hz, 1H), 6.39

(%)‘ J = 15 7 Hz, 1H), 4.97 - 4.89 (nmasked peaks),

3 emp'%"’%e(m 21-1), 3.53 - 3.47 (m 1 H), 3.34 -

3 P2&parateaked praks3-[1- (ﬁnﬂs%prapyliﬁnngnm(eéﬁynljb_ (36£g&kluor3-p2&oyl) -1H-

o%"}%‘daéaf? it ﬂgm&n%ﬁ%'%]d%“ b5.5 156.9, 140.5,

130853 Thatited compo®d (34)8vas, prapeBedaccortiingd SeProde8urds described in

511Ex§mplé4l %y uélg%épprgéna?e st%ljtmg mapdtial: H§96.297.&%;t§’= Jf)%)S:I'r'nin. LCMS

aration o
31%&10 = Er?T'EWéHi hot! MY (GMSO(dp), 8,36 (1 RHnned, RyH-(Fnmy13)2412H, m),
Habenza) tiswz9H: m), 4.68 (2H, t), 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),



5-yl]-N-hydroxy-acryl am de (40) 20 [0361] The titled
conpound (40) was prepared according to the procedures

wolemensdoed i n  Exanple 1, by using appropri at epst/861006/000217
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materials. HPLC purity at 254 ¢#yim 100.0% tR = 1.57

é@%gg’%@%% 81‘% (;%% s 1»15%1\/]52)(7&%(1% 418 15.9 Hz),

(deJzH 8.J7= FiA, HZ), 3H8 (ZH, 23/ £ 6,9 Hz)=3.35 (1H, hiz), 301 KB, 6.J377.4 Hz),

( 72013(1 %@87 7"&3}_‘; J'Qazs“H?)‘S ogg(eﬁg (angggge@é‘% (CD;0D) &

3.196.3, 185. 11413@#) 13H),,132.53124.2,2139, m4151|4), 42m m)s -3314, 22.3, 20.6,
(myBH, 1.07 (d, J = 6.6 Hz, 31-1), 0.92 (s, 9H);

13C NMR (CD30OD) S 165.6, 156.9, 140.6, 134.9, 134.5,

134.2, 126.2, 118.7, 116.0, 113.7, 51.6, 46.5, 45.0,
4Ex3mp&5353 31.9, 30.8, 30.2, 22.6, 11.4. Exanple 40

§ tdfog I[é){n 2- Dlm?tnxllrr.)ro%vl)( &(2 etily%am rh%?mp 15Iel?ﬁn§1>|}mdazol-
émi'mxmamd@hw@ (98)] - N- hydr oxy- acryl am de (41)
[ Q@ﬁ?i The tlﬂéd doRfboGRITR8ARSL réﬂ&red\@&oq @Hé'ir%dpré’éé‘a&feg 4B&ribed in

ce ur es descrlbe

th
L b e, B P pigg st siring) reato. ey 74y HELComatyh 254 nm:
8998%, t1 R071 ndin.ATMS Slj-rﬁ)'zl\@la‘(tWH]ﬁ)lﬁ-l NMM'(U]D}!‘@D) éHsNW d, J=

(TS5 iy P G =3l gl ey G, v .-
1H5.33Hz), 4.81 GZH-|Z)J 8.4962)( B81 (A, t,.2H) 6.3 ) 63114 (H, siy,3.08HRH, qt, J =

SR 77 2B otgfl o B o A ByHR o s

PA%2-3C8R121 18421117 51 21379, 199.9544. 2,@8)0;, 41.8G7NIVR3 0CIBDD)5. 6
156. 8 140. 4, 135.8, 134.4, 134.3, 126.1, 115.8,
% 1197 119. 2, 51.6, 50.3, 40.3, 358 31.9,
Xgmplg 3§ Exanpl e 41 5 Preparation of
3-Préparatidii et loy| ard-pq2&thylhnind-dihyp-isdolty?aAaeingbidAd4dot-5-yI]-N-

S%Jox%mﬂi%%mésﬁcr yl am de (42) [0363] The titled

prepared according to the procedures
dé@éﬁ] béte fitted coRmAyide(37) was\premsirertacapiingie thetpeocetianes desgribed in

EI@HS py I8 H?aﬁb%brqéfe @farﬂ% ZMHE‘E‘I o FF%QH{Q'J I\[IJI\L/@y %l%?)%?n 39 9%, tr =
5 0gi g, LoMS (&S by 334)(] M+1+§3 de CDeAD) § 7—8116"|8dl—d)= 8.6 Hz),
676'3 ({4, s)17'B7 dHEd1p=8. szﬁ) 7.5 08, abj* 167 H?ZZDG 36°>(1ﬁod (PE 15.7 Hz),

iy Oy 207 ) 0572 81 St B vl Tned Az, 0, 4=

( GBEEN) 2.8 W65, 1.25(BHA, JEIR Bz), 185 (6, d133 &5 Hﬂ.)S?CINMR (CD5OD)
é%%eg.zs@%%&}ﬁaﬁa, 153%: B30 64384, 128 3721150 1318 444, 230,
1. npl'e

40.5, 33.4, 27.3, 20.6, 9.5.

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,
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[0364] The titled conpound (45)); vvas prepared accord| ng

rocedur es desc
B bt TR ) A2 ah: BPLS. GLRIdiL 148 (i 5k 0 (¢ J = 6.6
streDSH),aeod (A gl Bc NMR UB!,@DpsHlsms abe. @5114611T113%°/0131R 134.0,
<e%@%o é@w%&”ﬁf& %% St ﬁ% M N st i B oo
86Hz)754(1Hd = 6.44 (1 H, d, =

'5'@3 4.83 (2H, rrasked by DHO "identified by

P57 (2H, ), 3.41 (2H t, J = 7.1 Hz), 3.32
( mpareﬂm szHN Hydroxy=3-[1-(3-igqpyopyjargigofethyl)-2{2,4,4-trhpethyl-pentyl)-
kHZlgbr(zSifh.daibYeryh]éu%Fﬁﬁirntd)e (395 Exanpl e 43 Preparation

310380, T S cSTPEs GBS ARSI ARPPYINGHe s Presesivga dtcribed i
- TxwinpleN, bpyeing apprapniayd atatting niaddials, BIB6S |purlityeat 264 hed 97.9 %; tz =
RN 00 L ol ARSI o0 Srb B PESLES Ve
st7a7fgt+ ﬁg’6n(at @Hj.al. 3t (HPLC1 Ptz thtG IBd, dm 198.HY4HL R.Y — 4.89

1w W@'L% 6%%5 264, M"é?ﬂ )347J(H INYR 3 Mg%asied peaks),

0. 95 H

me: 223- 3.45 @HH)r531 3£gg (math 1), 3)39—4 %gm( gﬁ? 110y (d.g/ %§6 Hz, 3H), 0.9

(1) oHm) Bc/NER (CBdo oD D 16575, 71%6(911hrb|§n)|34'7 g&z(Zﬂz]plammg 115.9,
[ rafio e e o} e

t.ﬁﬁéd@%nﬁﬁ?a;%? ThaRl SO B hob Rl ETORE, O

the net hyl ester (1 eq) in dried nethanol, NH2OH HC

.(JE%(an{ 3g\as added. The m xture was stlrred in

[ er

bath for about 10 mn, foll owed WO
Z(RHW@MJ Bt St anirooshylF2-(2.06- tripethyitpertyldHrhamezoimidazol-

Nlh@ﬁ é(?la'éwléiﬁud(e 340)eq. ) . HPLC showed the reaction

o@@%ﬂ Sﬁ“l ter | ess t n 10{%of t he ac

20
H@n{émﬂ%s Q{Fmg Aecor qgégltl'@dar%egHrem%ﬁﬁcnbed in
OfEXH‘ﬁb'em“Ov |USIa¢ bprirberisty etaitipg treteialsaBPLG pdiitg 20254 om( 116.0%; t =

oot LGV (R PRt G- AEAMR {0038l 156 B f 8.0 he, 11,
\I\Hms\l\ﬂ@ 7 @B retd7 5n@ls J . T Elet Bd), B3 f(d. |4 48.V dlz, 1HR€.37 (d, J = 15.7
Sl QHd\Q!?%I WRg4 aéN'efi IBeéﬂ%B eJ?(Pn@%Bé%hQH?%g%e §Qb '(ﬂaé’?@é peaks),

suspen n_nmet hano wat er aln an

i 49 BRI TAEM. Bk 2131at 2-301(8s B &40 t hé2 g IR u@ \ﬁ\%s’ b8z 3H),

C@r@f(ﬁlé &dmwtwbadm 5%6@@@'56’9&4@56 Agy. @la@aisamﬁz 126.2, 118.7,
agai n

10168 1 6k SBLP 1P AT ot oR. el e Botigbund. vas

obtai ned by drying in vacuo, the yield

Example 40

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,
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,
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and was 15 treated with 6N HGy (2.8 eq.). The
sol uti on becane clear. After renovi n33the met hanol on

SRéP'él)r CEM%K%[P&D)Q%G hyHOde HIB8i ¢34t B4kl 126\iad15.8, 113.2,

ohﬂgwnem Dy1lel @z 0d, ¥6.8%51.d,28ag,0, furt her
recrystallized fr'om net hanol (HPLC purity at 254 nm >

99% . Exanple 44 20 Preparation of
3-Bx@ampleg4l - | - (3-1 sopropyl am no- propyl ) -1H benzoi m dazo

'P?ea/drlué}'i hY;‘E”0@%§gg%tgﬂhﬂﬁwo(é§¥rlhﬁ%$§&l BTACY tzmtmhgaz |-5-yI]-N-

conpound accor he™pr 6cedu
dé*yerwwwlwmdex%m e 1, by using appropriate starting

Mpd3sB) alrde titrddldonipy ﬁrhd MZ)aNaSZp'i dned ac%grd%@to e proce&ur)gg described in
0 %ngFICHB bgl)usmﬁ afﬁroegﬁe sl%t;ng at)irq% I-ala.lq pligﬁty aﬁZ@@n'( Qﬁo%, r =
?r)o 682nm4Lcm6$ (B1) mB: 375 ( WH] M'H RMRCOIDD) 81B.154d,58H, J= 8.7 Hz),
(s 1108 ol s 3= Wioogld? ARl o, o
B(Trztm( 4HBErD\(1, -2ph), 3203 @r,mm, 42+91 ).42 ¢thét W = I713- B N%.20 (f BHiz C NMR
| 1&p)ip) Cég"ln%es?é) %%M’aa%é’é afgade J%§§) 1587 1,7 hﬁ4 g 114.3, 408,

titled preparéd accordi ngtdt
p?é@e%?e@%@éerl bed in Exarrpl e 1, by using
appropriate starting materials. HPLC purity at 254 nm
9%.70/3 tR= 1.35 mn. LCGMs nlz: 433 ([MH '). 1H NWR

¥ 5 0. 94 (3H, s), 1.41 (2H, m, 1.77 (2H m,
2 Ptépaf@ién m), &f 99- 33- 1.'0(2(Ibthy®nlnB-eﬂﬂ'l)(Zldﬂrméﬂ\ylsalfﬁ'&l-ethyl)-1H-

H, , 6.65 (1H d, J
(%Ehzag%ﬁ'za? é%'y'ifg'ﬂ’)’di%"y(%&;’ﬁ@ a3, (1H %000 e
64]7 @" be tl’[jﬁq comppundz48)avas prepared) accerddg t¢ memm(@durgs described in
g ERarhig) §C20 6/ 2@}6 rétbstalt%g%téﬁ'alsHYle&D‘r? M@(IR Q/Wét@&99§ PFA salt.
PGt e S v BsOainy S VBHERB 91 HTGHMCH HEL JH NMR
| |CINOD) dr 7Yy ¢1HaEY, ylmqnﬂaj)(nee (H)3I7 1 gihezy, irtslqaH, o, J = 15.8 Hz),

SR (441s 55 HEnar S0.ges ol D0 LoukUe LK on, m,

sBd (Rhng, det7et Ha), §32+e|mﬂ)cspm(mw At 726H2)n 2189 989)s),L1C3AVB1.25 (9H,
ng;ér,aggbgtg[wl—u ). 1H NMR (DMSO-d6) 5 10.88 (br s,

, 127°(br s, 2H), 7.93 (s, 1H, 7.87 (d, 1 H J =
8.4 Hz), 7.71 (d, 1 H J =8.3 Hz), 7.62 (d, 1 H J =
1Bxampie)a3 6.59 (d, 1 H J

Preparation of  3-[2-Butyl-1-(2-isopropylamino-ethyl)-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamide (46)

[0365] The titled compound (46) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 254 nm: 98.4%; tg =
1.56 min. LCMS m/z: 345 ([M+H]"). "H NMR (DMSO-dg) & 0.95 (3H, t), 1.22 (6H, m), 1.42
(2H, m), 1.80 (2H, m), 3.13 (2H, m), 3.41 (3H, 1), 4.69 (2H, t), 6.58 (1H, m), 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
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= 15.6 Hz),

4.67 (t-like, 2H), 3.42 (br s, 2H), 3.08
(q, 2H, J =7.7
5

Hz, Pr-CH2), 3.05 (br s, 2H), 1.81
(m 21-1), 1.18 (t, 3H J = 7. lp¢@3G2006/000217
0. 95 (t 3H, J = 7. 0 Hz) ; 13C1M\/R 10 (DWVSO- d6) 5
162. 6, 156.2, 138. 135. 131.6, 123.
1Py agdlnq igpugn mfir@xq_ie sgrlgth; (20 g@) 4—!F‘L@OShgweQ gnegeacglgn gompleted after
220 hin, i8ssThanl® 8f thExaiTRlae odserR¥depar at i on of
3-[2-But-3-enyl -I-(2-ethyl am no-ethyl)-1H benzoi m dazo
[-5-yl]-N 15 hydroxy acrylam de (49) [0372] The
t il@36¢H Joapabavel cfute) wawm drepted peithe dMacfc BCHiunt albthehprecipitate was

PrRCEdeY gﬁ-legl‘?ﬁﬁé '1Ib§d #Ha ﬂép@lm%s]caré?mgghﬁb&%d to_around 7-8 using

start materla

ae\%f)l-ﬁpr aI-LQ@;Btherﬁrgclpltg@gwf(ufh\m@.ﬂ foymeq_wm,ppll(s@% @)‘lltrgtlon The solid
7 V\&@ vQéihed] with vatertdhce. 1THe abbvd &oli® wad hispehddd ln( ﬁiethdndF and water

1§ggln ﬁ?d Wf's_q'_ﬁate% wﬁl&%ﬂ I-gﬂ g@tll (aﬁ]dlsioly_%d ill-g% ail('_? \er%s dcar?fu"y adjusted

170 ground 3-G-usingIN&H abd NaHCEd, Tide prediitle, whiéh Was fotméd), was again
cgﬁécgetd by*]nltr'aetlgn 4thé"?reet%n'é@ ’con?ipcﬁ.%g (V\t/as7obga W%Wg | uo, the yield

(twasyrounw@%r%’i% 3H) 13c NI\/R (CDBOD) S 178.3, 157. 1,
140.7, 136.5, 133.9, 125.9, 118.8, 117.6, 116.2,

ot nidiyod®abosil g P coooting?® 7

3{03B8He Xé abeveXrdebager aymydoand was emslpguthd]Jh-m’@fﬁmoh andoeste|and was
5re¥!eh V\Nh 6%&%% eﬁ?r'meaéyl &n b %e[c%%m/lﬂ T0Sndvi Itgéjmethanol on

oun epare accor di ng e proce
ng?t?ﬁ/eﬁvqpﬁrat%xﬁwmyér%hlow agid i S3l aspetippech e frepza-dnying It was

nﬂd’lr&kr ﬂicﬁlstahﬂo@rd?ﬁlﬁieﬂﬁn@t(Hﬁ@pm% atPb4d: >tdgoyy. 30 1. 32
M LoV (ESH) Mo 573 (MY T VR (GBBOD) 5

7.80 (1H, d, J = 8.5 Hz),
7 Exatmple 48 | 7. 64( 1H, d, J=9. OHz) , 7. 50( 1H, d, J=13. 6Hz)

6. J=35.

ZP&I%%%% _o% Gglz-gutyl Aggé?sl%EPIaﬁ\’lno]Brop@%qE% r?’rgé%gl -5-yl]-N-
(?Mdrqu agrylamigedd),) 1.82 (2H, t, J = 6.7 Hz), 1.44
( @(b‘;’ﬁgf The fitled. mipdind(42PvdsPrepaidd &bc&‘lﬂnfgﬁb"thecbrocbdurez d@scrlbed in
4 XE’PB'ﬁ a‘lvgy ;%guﬁg /gtppr%;c))r?a e E%E/ng ma erlalSO(B‘l%%iI: purlily azt 25§Xnm 8. 2% tr =
3 A[A2-rpid- CEM® (BS1) ard: 1369 M), "HANNR (BM8Otd;) srotoByBH aertad (6H, m),

b TR AR e S S (R o

t ¢1H.Ive), Dﬁbé‘éﬂm)e’éﬂi@tbm) tYe&E (2H, m), 8.80 (2H bS)

Example 45

Preparation of  3-[1-(1-Benzyl-piperidin-4-yl)-2-butyl-1H-benzoimidazol-5-yl]-N-
hydroxy-acrylamide (48)

[0370] The titled compound (48) was prepared according 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 ([IM+H]*). '"H NMR (DMSO-ds) & 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).
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wort®7/0884 ([ MFH] +) . " H NMR ( DMBO- d6) S O 85 (9HCH$G2006/000217

10

15

20

25

30

35

1.03 (2H, d, J = 6.4 H), 1.3 m, 2.27 (1H, m,
3.00 (6H S), 3.24-3.27 (4H, n? 4.79 (3H, ™), 6.53
(Expmple46) = 15 72 Hz), 7.62 (1 H d, J = 15.7 Hz),
7 P?&paﬁ'étlchi ofl, 3-[12 Eut?l-'ﬁ(d—'&hylat?mﬁﬁethﬁl)—ﬂl-l BehzoimideZzol-§-¥1]{N-hydroxy-

10 Exanpl e 50 Preparation of
a ljyl Ql%ﬁ?ﬁ{)_lz

| am no- et hyl ) - 2- hexyl - 1H benzoi m dazol - 5-y
I ][OSMA hybke ttleg- compoyhdhi#itilwag B2pared 3z&irdingéo thie torasgdures described in
C@mmaledl @?%&.n%f@apreﬁ gtsﬁn@%%gfsngpt@ ph.h@ aPééZFﬁrQUéa% LC-MS

described in Y usi ng approp

s tiEt 33 [Meehlar HFANYIR ﬁ@q’rﬁd@f P OF Sdélt')aigﬂédbr S 2H) 7.93 (s, 1H),
pr7Q§?QQUﬂ$$J S\ﬁrl-&) Cbeﬁic(ﬁl fed 28.3e),qve2 @& a8 S 14.93i£0b.55qd, 1H, J

2 Pl Lo a0 e E b o, 28905 2 bR PR 205 (or .
aHyl 1.8 2H), elst55m, €8), 1714 (’gBHZJ’ 87 aypd.p5 @ngH, J = 7.0 Hz); °C NMR

h 4 2,4 [

ATERECH £ 155,192 5880 e Rl ST 31bn (B 4E, 445

0,424390.8, 260 125. 252‘eZ})131511@16rt| ons. The resulting

m xture was heated to 40 Cwith stirring. The progress

of the reaction was nonitor by LC/MS. Wen the

r EXemPltivas conpl eted, sol vent was renpved under

I PoleSRatigH essfur 8- [bﬂdmemoc(z-aﬂwlaﬁmwbmrmmwzdmdms-yu-n-

dI|Hted wi th (50 mM-) then basified (pH >10)
hArYArrdeRifeddlleous Na2CB and extracted with 25

di[@3TRbr Jive titkxh@n(peB)d (48) Was repaved asvprdig tn dededcedores described in

r%rerM tr‘% ‘Ngfné%PBrroSﬁdt@gaﬁfng% érlalssmén% 819, cie”—'1\’@ldm|n LCMS

rom et ¢C

arat ed | ayers.
or"@{arﬁZ@ (EM(‘tH]écﬁ"sNMRéﬁ 3@ ﬁ% géé"Z(Né)Z;%@%)(S 1H), 772 (d, J=
flaléﬁf e|d+) ﬁﬁBi(deyan@WaizedH @zi@r Mﬂﬁﬁ% 5?&61M)esubf-lm<m 1H), 5.19

Ol e o S AR R Jj 7 BB SO gy = 0.0 vz 200, 32,

MeGHS. DElY| giadizents. far ngBI) t20711@Q%) = 7.2 Hz, 2H), 1.35 (t, J = 7.2 Hz, 3H); *C

S (oA PRSP e e el 385 v

sdbil &, §76,4651, g49A4Q46<&)162PZ,(20|:7uni114y at 254 nm 98. 8%
tR=1.71 min. LOMS (ESI) mz: 358 ([M+ H+).1H NW\R
(CD03%5788 (1H d J=12H), 7.83 (1 H d,
—Epgmpledd  7.43 (1 H dd, J = 8.4, 1.4 Hz), 7.33 (1

|('|Prﬂparﬂt|on- Bofd HZ[)ZSHeﬁgﬂ’gE)Z %gt‘lkopﬁIjanﬂréo-gﬁﬁl()ngH‘li%nzoﬁmaé’zol -5-yI]-N-
S )

%%'dF‘iQ‘}"a"éy'%@ ‘%2‘55’ = 7.9 Hz), 2.65 (2H, q, J =

7.10378F ) ,Thé tigdd c(oi’rbﬂzoumbﬁﬂbﬂvas p‘reparé’d 8ccelrding 18 Bhelprd@d(@kidescribed in

méii(a%»p%@ (bﬁllltsln a&pﬁgﬁie %%Hré Tétena:ls Hd.&l%d#}) at &4% 94.4%, tr =

r é‘c?r%/@tnaLCMﬁe((ﬂfsl)rTO/m 3B @MERr et M AMR (CRHCRY 5a7-8hi the dord = 8.5 Hz),

Pal & (B! §0Mes oIH, &, Wl tLEs0 (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, t, J =
5.9 Hz) 1.82 (2H, 1, J = 6.7 Hz), 1.44 (2H, t, J = 7.0 Hz) 1.29 (7H, m) 0.84 (6H, d, J = 7.0
Hz).
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3-[4-(2-ethyl am no- et hyl am ngyy 3-
nltro phenyl]-acrylic acid methyl ester, the titled
npopleddwas obtained in 52.8%yield (1.753 g). 5

Sb fation0378L TO a3 plalilimth thyl)-2-(2,4,4-trimethyl-pentyl)--1H-
ﬁ%a 2I et hyl am no- ef‘od I- 2- yi%fng:oial_'_y )en(zm mr g y-pe-nyy)

Pe%ﬂ"moﬁa@' %ﬂlHW@fWraCéxﬂ?'élde(( )428 g, 12.39 rmol)
a[Ui?NI-QﬂRH—l@Ied (cB8mPéur@, (51)2¢hs prepardd)act srding Yo thépfddeddr®s described in

ry:-1iG cetone,

pErirPE g8 Uf\ﬂ%ﬁepfﬁzaﬂagoﬁ{%ﬁﬁngmt?rawe&"??z%%‘% 525 0. v -
49 2¢i0. LEWIS)m/zTR ([Mdaldl ) Gih NMR(DMSIO-WeSS Q.88 (OH; ts), r1rQ§d(2H d,J=
ak 4 r r S foal
rrgr‘ﬁ gfgﬁ’r?n@?/é?{mﬂ %db?(égcg) Q! 3%0 4I-|éﬁ1%"‘@7°‘9 (3, m), 6.53
30“99 ~hrﬂ§ %h@) difer *ﬁéHbeﬂ567ddﬁ)n§7%NHr|¢lJf§G Hia)) 7. 86T(Hbi s), 7.87
n'(1>p,' dre=gdhC purity at 254 nm = 94.6% was added

II|-Q water, adjusted pH -8 by IN NaOH and
evaporated to renove the organic solvent. The
r Egarhpla® resi due was washed with 15 MI1i-Q water

I T el e

sa‘?,rﬁéﬁ"ﬁﬂ%)fﬁzwas evaporated to renove the organic
NEFVQM Tl@é"ﬁ’cletd kRém 6W$Bi)% ﬁ&%fﬁ%c%ﬁg‘t@ﬁ@ @ebceliirBs described in

free base of t

-

G S e iy T masied i Cetglggprocecures
Tbverefdeemblea:ae belowl d be recrystallized from MOH Ethyl
agglate to give a white or pale yellow solid. 20 Step
5: drochloric acid salt formation. [0379] The above
f [08é0as &0 agtired spludioy etl-[4(2igthmlaminnietbxeming)-GNitreiphenyl]-acrylic acid

(fret®l edtdd (82Y4 gawl 8l mﬁn&j SR hép@éuaahly@@ A8 g,emvaom 52 eq) in

ReA Aot s haed Bal S §9as0y 338558, 5 ey i
I potiyrst dJhé irgseding martuidcidd Réatdd GACD 2@ with \stirriag Whithieeprogress of the

DRl b 42T el BN Lo B8 oo

( BTt reduogd pIEeSRRRCIOBHD) TE: s (@Sé%\edm dilige, with, BI9AC (50
( HL') tﬂen Jo7asT§d %Ehlz )>10)7WZIY s(a%d'hte@acsu@o&:'; l“a]z(t‘bhdandJ extracted with

d,
1§'°W°r thane d5 )( f quatﬁvem?yaﬁﬁe’?feﬁﬁq e HREPVS gﬂ?nY"f“fq @Hacwmes or
Cempnsich dedivé@frbm in ib oldek ®)get JedR s(ephtated, laydrss TheDrddm)c extracts

wé%. {o%‘?i rhc_—:% diJed' I\Ye{z%bi?, itegé(aﬁ%e,v r%r%g{i]&oe gyngslf;,%%)]r%smting oily

1re$1§iu€ 3¥ds pquflgd :by?ﬂa_‘stho)qmn 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%, t; = 1.71 min. LCMS (ESI) 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,d =
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%.



0.88 (3H, t, J =7.0 Hz); 13C NWR (CD30D) 8 163. 4,
155.8, 138.1, 133.0, 132.0, 130.3, 125.1, 117.4,

wdid78300802. 5, 44.5, 43.2, 41.1, 30.5, 28.0, 2B6¢cBSG2006/000217
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25.2, 21.6, 12.4, 9.6. Anal. go OH30N402. 2HCI ) O :
cal cd, 16.44; found, 16.00. Exanpl e 51 Preparation
of

NroBly T r omyanatr[el expRrimeoistapyy |ith 262% 4 lvf 3)[4-22-€tByldm Botethyfamino)-3-

BB Rt o =S pRRE Bl 4B Bl olphoblutn Pafle Sl view

t (t758d)-conpound (53) was prepared according to the
procedures described in Exanple 1, by using
ﬁ‘gﬁroprl ate starting materials. HPLC. 98.1% tR = 0.63
“c M8 mz: 385 ([MtH] 7). 5 Exanpl e 52
Proapsir ate arnsofftion of 3-[1-(2-ethy|am|no—ethyl) -2-hexyl-1H-benzoimidazol-5-yl]-acrylic

S5k o UR] Y02 81 M S5l RS S DREPL i o
t MeDE(56 antporiieh W&L;twm@pr@pl@d e@l aglry-ise diceigne dathhedded NaOMe

PEAGRAW RROMESSY! PEHM, B5 nﬁxmhl‘%o%} , THRVrekRibR Shixture was then stirred
appropriate starting materials. HPLC purit

gat rgom temperaturen The p§9YessH of eegiign c/vggmonﬁprfd bé é—,G}IMSZ (5uA§ua|Iy reaction
([:th;Irr&ted W|tl:H MO(@BB@EB qﬁer%h&? b(( Jdddmd 6NJ Hel 840 mitz.) The mixture

7(%0( quriey atg254 é%éj)’\_féa; adae 4%! V\{_al,téjr'd? J%S?GOEDI%&E@ N NaOH
Hand e\gapqzate(dlﬂq rerm))ve &eggga(nh—solwpt Ilh@zBs(llmqt rgsidug was@vashed with
Hgali- nggtéf é@"an& re-d]ssolvgd ?n M%bH DéMz%e(%Mtlor;l wad fiierdd @nd diluted

qwl)th Mllh.Qwa;erH'nge suseenpg)n(vgq ev?porgted toyremoyg }he o_[g@lq\m(jyeni and the
( (20160} reBidli6 Fab wadied.vidth Mifif Wated G8). The frddtbdse of §id.titled ddmpound

i?‘_’és %’ta'ﬁ%(l-g?mégu E’7dt 3%’? %m 3%6]’@8 'é‘lf f%e]é7bf%é g(:)[u & g%regrystaﬂlzed from

1 Me®H-Etk mpétate58 give e péitadi pale ysfllow solid.
3-[1-(2- Ami no-et hyl) - 2- (2 4,4-trimethyl -pentyl)-1H ben
zoi m dazol -5- 20 ] N- hydr oxy-acryl am de (55) 0 Ol
081P\5: é;w@ffziﬁ%qqy %atfqrmayqn OCH3 )I- --4 | -NH ~I
[0379] The above freebase was dissolved in MeOH and excess 6N HCI (final pH <2)

and the clear solution was evaporated to dryness and then diluted with MeOH, co-
evaporated with PhMe (x1) and EtOAc (x2). The solid was recrystallized 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)



HOAC- MeOH (1:9) HN, Boo Mal HN, Boc Vial-1 0 0 O N
HCl / MeOH NY NH2OH/ NaOVe NHOH N H2N /  Via-1 H2N

wO/kdoavodoosSt ep 1: [0382] To a stirred sol uti on BET/SG2006/000217
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3-[4-(2-tert-Butoxycarbonyl ampo- et hyl am no) - 3-ni tro-

he j .2
o 1 mib ST dhmigBuTEed PR trenlastardng & e s Besoribed in
mipsbimpler, &y msme@psrobmeemstadmg ArGiialde OALC1981%/ t,= A.68M)in. LC-MS
angt,. %Aﬂ was added SnCl122H20 (184 ng, O0.815
nmmol ) . sulting mxture was heated to 40 C with

stirring overnight. The sol vent was renoved under
regstuﬁ, prt 5 essure and the WO 2007/ 030080

FRRREr 9hgade HasRy e BD A herepdazons v

(h&ﬁroxyﬁnwlmtdea(ﬂ)s gave the crude (Vial-1, 91 ny)

%1%1ﬁp;§e quer C,%Q‘n Enozgﬁ) pré’;%r%% %tht)l%lr\g éﬁ/g%%d[}rhegggscribed in
4§garpplm 14 byqusing @ﬁgroggq;e s{a[twg qu,tgnals d—[]_?.l_gdyrlb/r YAt 99.9%, tr =

St rin. L@ﬂg%kSF%IZaW%m]%d% NMRatCIﬂabrl?é\g?e%? §1$pldvgd. 8.6 Hz),

A TR b kS B ALkt 1.0 w15 B S TH o,
CG—E\/&&HZ)OB@MWthh) 5RNBH( R 1. andHMe O €.x Hy), 3lde2H, t, J = 7.7 Hz),

g L R

m@@c{@dlttJo=05082391361WR(§CDJCDE>aB)63GStGG;ﬁ) 355.1 084, TBhe, 133.1,
ti d Lepay c t

15’1 ] 133568;@?&‘20'1&%595)11@51192 oy ?qﬁgsﬁﬁgé 392 . 2{}%8_, 248,233,
3895 Wt Vila-1 was obtal ned as TFA salt (2.3 ngy, 15
4.7%fromlllal). HPLC purity at 254 nm 92.7% tR =

1 46 rbg LCMB (ESI) miz: 359 ([M+ H'). 1H NMR

@Eﬂ 7.81 (1H, s), 7.70 (1H, d, J = 8.6 Hz), 7.65
( Prépatgtioch —of8. 34[1H2)AMind-eB¥Y1)(2L(2(4,4-thimethyl-ientyl)-Hi-benfoiritdazol-5-

(S_Jyggh-?gaﬁ?g*.?gryran;ligegsylz), 4.63 (2H,t, J = 5.4 Hz),

o)

o
SnCly2H,0 N A~
om0 gy
N
N v
\ HOAc-MeOH (1:9) 3
HN. !
HN\ oc a1 Boc Via1-1
o
N AN
HCI/MeOH ND/\/LL NHzOH/NaOMe ]Q/\)LNHOH
\ k
N /
la-1 HN Vita
Step 1:

[0382] To a stirred solution of 3-[4-(2-tert-Butoxycarbonylamino-ethylamino)-3-nitro-
phenyl]-acrylic acid methyl ester (llla1, 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



J =6.5Hz), 3.02 (1H, dd, J = 15.5, 6.5 Hz), 2.90
(1H, dd, J = 15.3, 8.6 Hz), 2.20 (1H, br s or m,

Wd2®3/0£0bkb dd, J = 14.1, 3.4 Hz), 1.25 (1H, ddpcTsS62006/000217
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14.0, 6.6 Hz), 0.98 (31-1, d, 185 = 6.2 20 Hz), O0.83

(9H, s). Exanple 54 Preparation of

3 Tgsultant regidyeovas padey -saturatedragueons Nadriyd gndiextreelad withiEi@Ac (x3).
Zqhe 2xtyads ddve lrnédcrraaéy vmwlgamgql Qith Erﬁlo%ﬁm{y%%ﬂ ni®.3%, t = 3.02

SRS ST 50 (BB EHOREC TR, B B ) ar

apps epii M-Bospmduqt)ng materials. HPLC purity at 254 nm
91.8% tR = 1.93 min. LCVM5 (ESI) mz: 403 ([M+ H").
1H NVR (CD3OD) S sone identified peaks: 7.81 (1 H,
s)Ster2:70 - 7.58 (3H, m), 6.46 (1 H br d, J = 14.4

|‘|4()383]4 G’Ee GBdte dﬂiide (elaﬁgl) s b‘lsscWedSn M@DHW ml3 aR@6N 24l (1 mL) and
1 hg@tei 3260 t:lf@),_,’lio Trﬁa sgabrtrp@g?as Fvapog%edjo .dr;@g%e gqgi)co evaprote dwith

BF&WQE(&Z}SEnd:’NEDair(&U) CﬂheOésrdue (crude Vla-1, 81. g mg) was spilt to two parts
{
S 71 e Yl R T %3%* Bl S Bl TR el

conmpound (57) was prepared accordrng to the procedures

deg&y 4.bed |n Exanpl e 1, by using approprr ate st artr ng
terlals purity at 254 nm 100% tR

m[9p84]_CT|()g tw?ck corggq.rnﬂ(ﬁ,ﬁ)_,_quﬂ pr)eparfﬁ Wlp%@edgsepsdf described in

0.EXampRH, Hy,usihg=rude3( VIHZ) 38l5 Af3). WDaZOQZé 0BRME8H as TFA salt (2.3 mg,

P%ﬁ%mﬂﬁéﬂ%@?p&r 135%4{"? %7"/1 1(4% |Bm%_%l\9§(§§)7wlz 359 (M
(2+H % TH BIMR ( CDSGDmy 81 61H5,5),(TL70H1 Hdlg, JJ— 8.6H),77.6&(1H, 7. 528.4 Hz),
(17*53(‘43 JJJ‘ Jrgsgr [5)47 (;Hgl%: (i Eu 6iz)? 459 %Zg-tt %E@%H{) 938 (2H, 1,
Exr;m@pérzm iy éga%p,-ow £,6.5 z) 2.90 (1H, dd, J = M Hz), 2,20 (1H, br s

3- on)H%s/EH d&Zr-dlrWtdeQm@@gﬂlr haal ) Jqlzr#ober@w 10.08%0l, 0, J = 6.2

ydr oxy-acryl am de (58) [0387] The trtled
Jﬁb&ﬁ?o( was prepared according to the procedures

described in Exanple 1, by using appropriate starting
HP@%S HPLC purity at 254 nm 100% tR = 10 0.42

mn. mz: 359 ([M+ g‘ "H NMR (DVSO d6) 5

0.Fyeparatipn tof 3- [E(ZaA@lrrcrzsthvll 4 rr@twy(rmyl)ﬁi-l benzgignidgag)-5-yl]-N-

n’)hyd?oxg%c(-)ﬁlglm@)(sfﬁ 09 (2H, t, J =7.6 Hz), 3.51 (2H

d [OI§]85]: 1@e§thg&cjomp?u%d3(5%§\‘yps p{equeda%gr@gﬁ he pfo%ﬁi{r dﬁscrlbed in

d'Example 48, 6y biing aphr&fiiafel sthttingl maﬂarralsSHIBLCHpmrrty At 994 l@rﬂr $.8%, tr =

S)1 931 min. %C‘\/%%ESBSR’!/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), 462(2H m), 3.69 (1H, brs
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



15 Exanpl e 57 Preparation of
3-{1-(2-Di et hyl am no-et hyl)-2-[2-(2, 2-di net hyl - pr opi on

wQ bamosmoge et hyl | - PCT/SG2006/000217
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| H benzoi m dazol -5-yl)- N hydrd%y acryl am de (61)

[0388] The titled co ound} repared accor di ng
t 631D BrEBGB b WeHr | B T hbPow* Sihiay F 76 Bondr8 (31, 1, J =

perre‘ lQi)UEd? &, idny Selbane; |7 62AHDE aP= $5. 7sz 7.7 N, 6;9=3.6 Hz), 7.93

Kll%ptl(l d g 8161"' )62%%[%5%23]0 6?52%%%% sti ’rA(r:(e); S(I;/Fl?t_'l oﬁ gf

3-[4- (2 di et hyl am no- et hyl am no) - 3-ni tr o- phenyl ] -
aghy gre.‘%:ld nmet hyl ester (61-1, 280 ng, 1.0 mml) in
gl aci acetic acid (5 nmL), tin chloride 25 was added
( Prapargtion o, of nmil3- Hemﬂé (Pslimethyiagingetiy))dH-henzokmidazed 5-yil-N-
tcp.ye,’-iﬁyfa@ma.ﬁ.daqgg)s and then cool ed to room
B 8o B8 AR S gosrv
t &xaimpler dy disig capdraptiate rseatifgomatdals. LG parity 254 nm: 100%, tr =
or, {
o GO ECURY i Seh BT BRI ol i £ 05828,y s g 120
wdsb4dded). d-iEb @Hi m).&P% (6H, =), Beafa, ,Theﬁﬁrlﬂ?ddtﬂ (2H t J 7.8 Hz),
347 @A 09 =F% Hz), 657(1H d J—158Hz) 7.63 (1H, d, J—158Hz) 7.70 (1H, d, J
4-( 2- dlet%lamn-et E\_/| 1) A%%g-acr ic acid
meths N2 OB Thts J 515 & %?e69 hHs& dop8{3rebal (207. 6 ny) .
LCVS n12 292 ([M+H 7). WO 211117/1131111811
Ep-gﬂé 6/ 111111217 107 Step 4 0 H2N ~L Fnoc, NN r -
O s

H20, T N CO2Mve H + DIEA, DCM O OH room
t dﬂquarﬂ;oruof 33{1 Qq-mj)ethylamino-ethyl)—Z-[Z-(2,2-dimethyl-propionylamino)-ethyl]-

1H-benzoimidazol-5-yI}-N-hydroxy-acrylamide (61)
[0388] The titled compound (61) was prepared according to the procedures described
below, Steps 1 & 2 were performed as in Scheme I:

Step 3:
o o}
OzN X ~ H,N N
WO SnCl,.2H,0, 2 o~
HN HN
(‘ AcOH, MeOH,
{ 45°C
N
r 7 11 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]*").



61-2 67-3 rN~ 61-4 [0390] To a pre-stirred solution of
3-[3-am no- 4- (2-di et hyl am no- et hyl am no) - phenyl]- 5

wa@gsoybsms@aci d net hyl ester (61-2, 1.93 g, 6. 65ram®E006/000217
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and di chl oronet hane (13.3 nlL)!i%as added a cocktail
sol uti on of
(eB di met hyI am nopropyl )-N -ethyl carbodi i m de

hydrochl ori (2.55 g, 13. 31 m’m%}
1- iy q/ot e hydrate (2 ﬁHé\ﬁB 31 mmol ),
N, M sopr op @l} am neS{2BH . F9Mnd
di | or onet hane (26 g ) on AFA: stlrn,l, for 0.5h,
dy-OH (61. 3, 988 o s added. Wen
Wstartlng 10 maté’rl*él as fuIIy reapted, et hyl

acet ate €200 nL) was$thdded to dilute [the E#xture. The
organi c contents were washed with saturated sodi um

hydr ogencarbonate (2 x 25 nl) and brine (2 x 25 ni),

bERe0le @ \a nrp-stived cadiution sl plFzaneino-Fizdigihylaoine- sidarsip@rphenyll-

f bir%lﬁ:;ﬁfhn@@ﬁw é‘s@é}lc‘(g?&r ?b@ g, B@5¥ﬁﬁ&?and-r5|€hl9froﬁ'@ﬂﬁhe (13.3 mL) was
am no- e
aé §

R BERAY MR R b RO byspoctions
( 22.584 9)13.31CMman), 1- hﬁ?&(yﬁédvbﬂrihzdle hl(Bra& €no%d dnt&31 mmol), N,N-

2 F
et st
rrhf)rrmaﬁor Qcbtie Bmperdy- QH[(Q'l -&n?- ﬁ6949(9§-"@m@i wes gﬁqiqqioWhen the starting
eH%YArQMJ%%Igp%%G%H etﬁ}‘f‘l raY:lsl‘afé @eb %L‘Y%Q)Qdd%t@ﬂllu(@ﬂﬁe“mlxture The

he reacti on

< reen oalents ot wAshod wHih SSHEHFA I8 TeraoBr ekt (2 25 m) and
C@mﬁﬂ @t rds5 rﬁLf)ebéfbﬁéthlﬁg WaSodLen e@phatat e rirtusawao then filtered and

d sod dro n S
aﬁﬂncear ﬁ%l"brvgﬁ‘éot h&keP %gu&aéggo %@;‘gmégg'e gnil\% etﬁﬁgrﬁ%) -phenyl}-
t herytiwpesbusthyi@pter wad bigaioethinioi o Vield §abd 6)- £ 6 MBenzsS Mg HI).
dried in sodium sul phate before being filtered and
concentrated in vacua. The product
35ep-3 2- det hyl ani no- et hyl ) - 2- [ (9H-f | uor en- 9-yl met hoxyc
aFbony no) 25

met hyH] gl H bengzoicgiwdazol - Sgpbd-nacryl | adopmet hyl
ester (61 was obtai ned in 66%//@2}9). LCMVS
m z: 558y H +) . X9 MH39L030080 SG2006/ 000217
108 Stre\b 6 Fnoc-NH N co2Me HpN Co2Me

i 7 614 i 7 61-5
[0391] Glacial acetic acid (8.9 mL) was added into 3-[3-amino-4-(2-diethylamino-
ethylamino)-phenyl]-acrylic acid methyl ester (61-4, 2.54 g, 4.46 mmol) and the reaction
mixture was stirred at 70 °C for 14h. When the reaction has completed, the mixture was
concentrated in vacuo. Saturated sodium hydrogencarbonate (20 mL) was added and
dicholoromethane (3 x 20 mL) was used to extract the aqueous layer. The combined
organic contents were dried in sodium sulphate before being filtered 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+HT").



N: pipeddine, DCM rmtenp NrN 1 61.5 1 61-6 [0392]
To a pre-stirred solution of

w®@2dotof@seet hyl ami no-et hyl )-2-[ (9H f 1 uor en- 9- BCT/SG2006/000217
yl met hoxycar bonyl am no) - net hytg] - 1H benzoi m dazol - 5-yl }
-acrylic acid nmethyl ester (61-5, 1.62 g, 2.94 mol)
aStdp @i chl or omet hane (8.90 nL) was added pi peridi ne

(ol RH copwol ) . AMenN he _reaction has
conpléféd he m xture was EEBtrated i n vacuo. The
deS|reggbroduct_mdﬁf@EbaLate by reverse phase

prepar gti ve HPLCpocwittew | yophol yzation, 0.52 g (53.6
% ofg r w

3-[ 2-ami'noggt hyl - 1- (2- di et hyl amene- et hyl ) - 1H benzoi m d
azol -5-yl]1-710 acrylic aC|d met hyl ester was obt ai ned
as powder. LCM5 niz: 331 ([M+H] +). Step 7 HZN N CO2Me
~obb2)N Td Ca2Mae-stifréd Jsaatoh™ of[ , N j-(2BENylaiiro-@fy!)52-I 9H-fluoren-9-

5 3glf1§th8mcgg>§§ﬁ%mn;nr8) rﬁ?tgylgf ﬁ%)hrﬁzlrogw‘ﬂnda;zgl gﬁ/kgf} ﬂ)fﬁld methyl ester (61-5,
b2 gi 2041 orl)- @dwﬁcpbme}man@ (B8P @Lbrﬁfﬁﬁ?‘lideé'sﬁ'@”d'@e {165 mL, 14.69
m;anﬂ)gWhQn 42 Fég&k&hriay &hp@tédsmérrﬁ&tdr@ﬁvby kawbeR®ate®¥in Pheuo. The

l) di chl oromet hane (1.
igaireg P%Pﬂwasﬁeeﬁ?@ﬁw BT P@Rargl* P, e hﬁ%?*)myzatm
ap. dzt?ews eswt)t ofNg@- [z-emmbmetmym -iek distaylsvaimo-etiyl)r1 Hegbnadimidazol-5-yl]-
roo enpe ur.e
10 C%ﬂgic&c@g?et ] §/tfer \g%s ?b%%] ned}%?&%Q&?ﬁ@%/& g‘gﬁg@&lﬂ ).
dilute the mxture. The organic contents were washed
ssaturated sodi um hydrogencarbonate (2 x 20 ni)

_ brine (2 x 20 nm), b%fore drying in Na2SO4. The
nnmtum cpiver ed and t goMevacuo. The

pro {1 (2-dijet hyl am
et hyI) 2-1(2, 2- dell%ayl proplo yl'am no) - net hyl ] - 1H ben

Zoi mdazol 5-yl ic acid methyl ester (61-7) was
obtﬁr ed in 76. 6D'%'€%4lrrg)r CVB m z: 415 ([ MeH +).
P

We1£11117/1131111811 /[ 11116/ 111111217
109

15 [0393] To a pre-stirred solution of 3-[2-aminomethyl-1-(2-diethylamino-ethyl)-1H-
benzoimidazo|-5-yi]—acry|ic acid methyl ester (61-6, 0.10 g, 0.23 mmol), N,N-
diisopropylethylamine (97 L, 0.58 mmol) and dichloromethane (1.17 mL) was added 2,2-
dimethyl-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



Step 8 NH N~~. -CO2MeNH \ J NH NHECHHCI, NI i OH
NaOve, MMOHHN 78 CIN fl 69.7 i 61 [0394] To a

wa biorpsdssol uti on of PCT/SG2006/000217
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3-{1-(2-diethylam no-ethyl)-20f (2, 2-dinethyl- 5
propi onyl am no) - net hyl ] - 1H benzoi m dazol -5-yl }-acrylic
agle 8ret hyl ester (61-7, 73.8 ng, O, 18 mmol ) and

hydr oxyl am ne hydr ochl ori de (124 ny, nmol ) in
Me r(*_of 9Meadded soMiNgm) n{ 30% i n
ano .8 nlL, NB0BHRMONY at C. Tote reaction

m xt ure-was then aﬁ‘owecr to vvarruh up slowy to room
tenpergture. The F“%Ozi"ég 8h was yroni tored by LG/ M5 and
was conpl et £d in around 15 m . le HCl was then added
slowy 10 i¥ito the reaction nmixture®at 0 C. The
desired product was separated by reverse phase

%c%@@r a"r‘? veg H %FredAf §8tidnY OI%'?‘C” y. fﬁg'—d?élhylgrgmg-eﬂ‘gl)—@%& Bdimethyl-

3 1-
[ p@P@nﬂ@m@t)h'yPthwi—&lﬁ 8%%1"3'?}?%§ Yheemla poid pefwhsemiedrdz 638 Mg,
I oanﬂrﬂuolj\bdaw%wyam%wmm@umm ra@tmmmoam Me@E&0.3 mL) was
I(—IP urJ t%%%/% |&53e9|%apo§]§6] % gnlt% rrl15no|') 7t4 1 28 G Thf reaction
8nﬁxtth1lz walslth&r) ,alldwetBto warnd up Slowly-ig rabir) tenthebBured The rq_@tlon was
&nﬁd%WM%a& é!)ﬁrp%'t’&j irk lébouf’f?_éﬁ(rﬁn InHc IV\%S% aﬂldgd slowly

Hjnto mq)reaqlog'rnl)(tpre a 0-° G '@ekqgeswmrod%:t s (sgp()argtﬂji byfg\@rse phase
NN%pa@%@C ArtkBRosholykaibn922. 26‘% (24.3 Zl’/@]of 9,{1-15diefylamino-ethy!)-2-
1?5 Zgilm%tgy@ropmygml@é mfﬁwﬁ-éH enéo}m az 51y|} I&éy%%y aclrylamlde was

58bﬂameqi)azlsaiowdar ofPLC purity: 99.5%, tg = 0. 94m|n LCMS m/z: 416 (IM+HT"). H
c]b h%) Diekhy! a1 184 & D' 5 Pz (/8 Rryeay PRRO); ¥.55 (d, J

b eTBe v, b GL53cy F 1B BIYA JHIBAF8 dh, ety Hz Dy h-Bnfod@. 3.75 (1, J =
(59 ni 03858, 45*%& Jitd fﬂzcwqw% (J59)7 3/\ﬁ§ 61«2)(@@2 Qd o) 8¢ NMR

accor dl ng to th pr ocedures describ
DJCREING 4558, IB O & 2 TS G AmiARG o0, (RS Fiard 6450, 1193,

at11?5411r2r§ 5@6 A%, bR, 5672856999 min. LCMS mz: 444
([M+ H ). Exanpl e 59 Preparation of

N-[ 1- (2- D et hyl am no- et hyl ) - 5- (2- hydr oxycar banoyl - vi ny

| ExampleEgnzoi m dazol - 2-yl net hyl ] - butyram de (62) 30

[ £ Ldit | REr5q0p bfno-NAs)-Bl S RFA STy BHe64th S1RehyI)-1H-
%?@rat?cfrhoce - @Q{zgﬁg?%ﬁgﬁsg o-&hfy)-BIERGhreRy 1RGhy1)-
benzmmldazoI-Z-yI]-ethyI} -3,3- dlmethyl butyramlde (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 =

0.99 min. LC-MS m/z: 444 ([M + HJ").

Example 59

Preparation of N-[1-(2-Diethylamino-ethyl)-5-(2-hydroxycarbamoyl-vinyl)-1H-
benzoimidazol-2-ylmethyl]-butyramide (62)

[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),



Exanpl e 57, by using appropriate starting materi al s.
HPLC purity at 254 nm 85.1 % tR = 0.58 mn; LCMS

wot@7/0%0% ([M+ H)). 1H NVR (CD3CD) 5 7.88 - WCHSGI0%/000217
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2H), 7.73 (s, 1 H), 7.60 (d, 3= 15.8 Hz, 1 H), 6.51

(Sosdoad o febiet el sl Hisods! ta i SRICE- 92@5% 139 ¢
33247.211:4,;7%),—0?95&, b‘lz,7.42Hl)z,,3H?;-i 16 NMFS CéljedD)'IS 141, 165.8154.6, 140.9,
(1203, 2ot 12151280 116 Lz e 1oy G . 615 320,00

154.6, 140.9, 129.6, 128.4, 127.3, 125.9, 118.6,
1 el;le'b15 50.7, 40.4, 384 36.4, 19.9, 14.0, 9.0.
:EEX 60 Pr egar ation

sP[rgQa(re#wst of A2t yP-Rimethvi- b&tv D A-@retyiaminecty hiil-penzqipidazol-5-
n qmrhym-a@-aérwayﬂ.ae Nahydr oxy acr yI am de (63) [0397]
E@@ﬁju Eg tutgeéir?é%%gw (ﬁ%)? w. r% ailcrcg i gjg ﬁﬁdl ures descrlbed in

a@xampleﬂabe usm@epprnglathtertmgInmterHBLBPL999Q)O % t4 R093 min; LCMS
0. X N, 1 : + ) D

o 2 Bl 5 W WE EoueDN A T T ke A DA b, 710
(dd, S 35.1 51271132 6.31 K4, J 6181 Hed1H)J 489 (13's pH;;zs 72 s, 24) 8929 - 3.18
(*?@gm)z;')gg 3, 5@ H; 18&&1 731 £9, 3H)31%§ (s, %ﬁ 14('1*')\18/19;2 (CD;OD) &
(465311584, 1 Nmé g 1@625 1?2 515393, 1154y 143.4, 55.3, 4.0,

13,6_.@40_1@41._:52933@@ 126 2 122.5, 119.2, 115.6,
113. 4, 55.3, 44.0, 40.8, 40. 7, 31.3, 29. 3, 22.9. 15

Exanpl e 61 Preparation of
3-ExampR:- @3 net hyl am no-et hyl ) - 2- (3, 3- di net hyI butyl)-1

dazole 5-yl ] lg
H&%a? '{;1 titl Jéd co 3#‘2”@%@@3% ij]‘E})ar e ﬁé—'}cngrt g ir bmyl) “1H-
t @eﬂmnw@eb@uﬂ@%hmgﬂ-@%'em-# (640 Exanple 1, by usi ng
aFP(WQ@Pr |Tﬂé ﬁtl&it G%)Hpbﬂ}ﬂi 1 \0dd RbSaredlcbidir®%o thefrodeBures descrlbed in

7 %amg% 1, 53y usu?g gpwprla%\_fta&[?g grlat{r'kls) iiﬁil,gl MJ (C(Dgg?3 min; LCMS
7.n9z:1359 (I}, H]'). HENNIB (CD:GD)157.94 (dzJ = TH Hz, GHE4.g1ds, TH)=7.73 (d, J =
4. 93¢ 6 ) 2
5797 5%@%4@ J ﬁf?qgag?’(%’)m §1] 1)1591»%1H)211f13 t}rs32+% 3376 (brs,
ZHJ-D 3208, { s,7.0Hy; 2HI3E0MR 6H)CHS0D)1.& (62H), 19858, @H) °C NMR
1 1 3 1
111@??(?[3)4%?'3?4’ %%4445158.,]2, 13428 4&62 5133% %56‘35 gﬂ&% 31153 1139, 46.4,
1154, 428404, 8162299284 Al fon of
3-[1-(2-Di et hyl am no-et hyl ) -2-penty[-| H benzoi m dazol
- Séx\élm]pieNéz hydr oxy-acryl am de (65)
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(IM + 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).



30 [0399] The titled conpound (65) was prepared
according to the procedures described in Exanple 1,

wyoon®sgogn appropriate starting materials. HPLGEUSG10¥6/000217
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at 254 nm 98.5% tR = 0.78 min. LCVMS mlz: 345([M +
H ). 1H NVMR (DMSO-d6) 5 0.89 (3H, nm), 1.38 (4H m,
1Eg@mple 631, m), 2.93 (6H, s), 3.04 (2H, m, 3.50 (2H,

t )’repﬁra?Qm( 218 of m, 63. ﬁquﬁﬁetlﬁ)amﬂoézhy@)lﬂz 2 éi}nﬂuzwr&;thyl) 1H-

| Bervioumtead- St dusoon asn0atie (@1 Examile 63

Proap@r attihenitled compound (64) was prepared according to the procedures described

3: am no- i flug et hyl ).
" isplerl 87 ot B0 O8I M Dl BRI blany ALl S o -
[ 0480]in. LEMS intz: 8%V EdHifiound (64) was prepared accor d| ng
to the procedures described 5 in Exanple 1, by using
%proprl ate starti ng materials. HPLC purity at 254 nm
oExample& - 0.68 min. LCVS mz: 357 ([M+H'). Exanple
6 PrdparRivhadfi - (2{Ethylamino-ethyl)-2-pentyl-1H-benzoimidazol-5-yi]-N-hydroxy-
3-%1- "ﬁ Ef%{l am no- et hyl ) - 2- pentyl - 1H benzoi m dazol - 5-
yfTY y- 10 acryi anide (68) [0401] The titled
c Edptundihg GBY compoyndd@ives paepecaddicnerding ta the pprcedwesidessribed in

dﬁ§§fﬁ¢|@€idw []sm%ééémﬂ)r%telstam{% H%‘té?%lsaH?[@ R)ruhtgtag 2?% %‘1F81r137 0B 9%; tg =

mat er al S. purity, at nm 98.

moﬁw mieNEMy »/z: @4‘3@'}?‘1&)#]%1} . 15 Exanpl e 65 Preparation

F?dro% 3-[1-(2-isopropyl am no-ethyl)-2-pentyl - 1H be
n% ol - 5-yl]-acrylamde (71) [0402] The titled

cerm:@tmmn(afll)l Hyslsoxyr a2 dsbracpydamiinoeethyf)-2pentyi-tid-dbenzamidazol-
rdcﬂf’i&’ml ﬁxanpl e 1, by using appropri atg starting
rraterla purit at 254 nm 97.4% tR 20 0.95
m%02] s W}eg CO@BQJH@[(%A )qu]prgpare_gchmng M@p&@)&dge@d@gnbed in
( Bkhmpd 11, By d&ind Bpbroshate dtardifly (btdrial®) HPLC §Rrify 2258 hm: 97.4%; tr =
2,93 o - 28 7)o S i 0 T Bl 22 o, o
Emanme 16 122 PHepdra99 (B, of), 4.56 (2H, m), 6.51 (1H, d), 7.59 (2H, d), 7.64
STt b R B "078) Y odoa] The it ed
conpound (74) was prepared according to the procedures
desshple®8 | N
Preparation of 3-[2-Hexyl-1-(2-methylamino-ethyl)-1H-benzoimidazol-5-yi]-N-
hydroxy-acrylamide (74)
[0403] The titled compound (74) was prepared according to the procedures described in
Example 1, by using appropriate starting materials. HPLC purity at 2564 nm: 96.0%, tg =
1.12 min. LCMS m/z: 345 ([M+H]"). "H NMR (CDs0D) & 7.76 (2H, s), 7.70 (1H, d, J = 8.6
Hz). 7.50 (1H, d, J = 15.7 Hz), 6.43 (1H, d, J = 15.7 Hz), 4.81 (2H, d, J = 5.7 Hz), 3.49
(2H, bs), 3.15 (2H, dt, J = 4.8 Hz), 2.71 (3H, s), 1.85 (2H, gn, J = 5.1 Hz), 1.46 (2H, m),
1.33 (4H, m), 0.85 (3H, t, J = 7.1 Hz); "*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)



Exanpl e 1, by using appropriate starting materials.
HPLC purity at 254 nm 96.0% tR = 1.12 mn. LCMS

wort@7/03%8 ([ MFH ' ). 1H NVR (CD30OD) 6 7.76 (2H, psl/sGa00d600217
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(1H, d, J = 8.6 30 Hz). 7.501(AH, d, J=157Hz)

6.43 (1H, d, J = 15.7 Hz), 4.81 (2H, d, J =

3[0404] ( The tithed Fomppung (15 Mas @teparpd-acaprging o) the Ef@&d%%ﬁiﬁescr'bed in
Sﬁxanqpl§5 %?!I!amgqébpr&prlatef’stém natehiald SHPLHpuUMY at 284 3B: 97.8%; tk =

.80 min NI i 381 M 1 35071 NRgbsrse) 5048 RO 1.98 (4, m),
14.34 22H,40), 261 &H, 8), 33Q.(2H, @)33@8 (25,.tH 4.72%2H, mR 6.58 (1H,21) 37.62 (1H,

ﬁ%%ggﬁ'lﬁ/e 6?§52%P '?%y:?@ﬁlr ?1)0 et hyl ) -2-penty[ - 1H benzo

i m dazol -5- yl]-acrylam de (75) WO 2007/030080
Pg‘jlﬁrgfg%gw 000217 112 [0404] The titled conpound (75)
e

ared according to the procedu
EREﬁperaéwn b9f usidHe Ba%ﬂﬂowr%\'@'g‘ -3¥hTH- Lgézﬁ%tsd%%?' Y(j) Nhydroxy-
HR&Giapvaeé tap) at 254 nm 97.8% tR = 0.80 nin.
mz: 331 ([M+ Hyg). 1H NWR (DI\/BOdG) S 0.89 (3H m,

1.38 (4H, m, 184 (2H m, 2%1 (31, s), 3.14 (2H%
m, 3.38 (2H 1)y 4. 709 @57 (1H, Q) 76T (L ove
H,0aN omé 3 (1B°cH,, m KN 2H M) 1. 13 ( S).

Ex 68 Pr epaat i ongé; SnCl,, MeOH/ AcOH
3-(2-Butyl -1-pyrrolidim3-yl-1H benzei m dazol™=5-yl ) - N
hydroxy- acryl amide (69)*NHz 0 ONON 1i ~ 1¥Owe N

-OMe 02N -ZOWe Bee ,H(N®#2 A" -ECHON/ ..~ C E'NC ~
SnCl 2, MOH AcOH l|a N al Boc Bee 69-2 g9-3 ~0OO0
N~/ ~." AOVE----NN\ ISI“%-I HCIII\/EWQ—ANH
10 69 4.|C|ﬁ%}.{ /\\/\</N NHzOH» /\~//\C</§

69-4 69
Step1.

[0405] To a solution of methyl trans-4-Chloro-3-nitrocinnamate (la, 4.8 g, 20 mmol) in
triethyl amine (5.5 mL, 40 mmol) was added 3-Amino-pyrrolidine-1-carboxylic acid tert-
butyl ester (11.2 g, 60 mmol), the resulting mixture was then heated to 100 °C for 8 hours,
then another portion of methyl trans-4-Chloro-3-nitrocinnamate (4.8 g, 20 mmol) and
triethyl amine (5.5 mL, 40 mmol) was added, the resulting mixture was allowed to stir
overnight at 100 °C, then reaction was 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



Stepl. [0405] To a solution of nethyl
trans-4-Chloro-3-nitroci nnamate (la, 4.8 g, 20 mmol)

wo poo7osdoed hyl amine (5.5 ni, 40 nmol) was addepCT/SG2006/000217
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3- Ami no-pyrrolidine-1-carboxyBic acid tert- butyl
ester (11.2 g, 60 nmmol ), the resulting m xture
tchieriden@a Bezd 10@MIGA), B fesultisg MdHE Wag StirFas 436191 rs. Then the

%’{t&ﬂgo\ﬂaQ P hﬁ@} gé‘ IIW% te{h?ﬁﬁcefa't%@r At Ban fdoFrpf‘eHﬂ)Bmé ear(@wss then

(
agerched tVﬂ@ 13@5 sodiyrp, g:amog@tar a \@‘5? i[’\? (59\%%}'”9 om%{mef kNas Sirred for
%\ﬂﬁﬁfléHaghth(ﬁlP tﬂ\@(@ o@am’bh@ér weaietamedvis anptien cloeid flagk. Solid left in

dd .
%Falacléi{)]rg Q% a"f’aé?t sruspleran n%%emror?(?l oflet I 'ggétat%qlr‘sé’d Pl which w

RVer eous sol ution
ibeh dochniad taed combihed wmwp@weum@réoq pf hyl aekiate anevwas dhen filtered

\%lloE tﬁgllfc\é ggpg} ng'uﬁﬂl dhk 'rlﬁébd WiH éﬂ'ﬂ/l Westath N@er veasdveithf Atate under

over sodium sulfate. then, f
trnd@sgmr@rswﬁcweg@?'db@hwP%%PU?HQH foppxt piep 2ag @ lﬁn"tcﬂu'g%e purified
e&nhaélun%c measr%smm exaz)as givext paley¢IBwIsolidi 6943] (3tehe 44%). LC-MS
oran ﬁ\g ?_g band was conpletely rinsed down. After
rBRotR9 (M Tdt vent under reduced pressure, the residue
69- 2 was obtained (around 80% of yield in nost of
casgsg) as orange solid, which is pure enough (95%

fromHPLC) for next step., LC-M5 nilz: 4 1.25 M HCl
(4870 fyskycharged ufta gormpoune A8 (455 i ABITRD R 2
.ﬁwgﬁ@ %, 4hd 7@38!%@3 mix&Pe Yasmimn) hdared1t6 Qefivix-foro? hdwE©rvhich was

gﬁ“ﬂ%ﬁy%r? r&i)ehﬁ%qs S;eod ﬁ%g?tﬁg rt%ﬁ/@%mpegnd 4 as HCI salt,

2@&&&1@/@@%@8&;& n@@ﬁeﬁ@znqm a6y nurifieatiopC-MB1Y/zc 36 g &TT)-
(22.6 g, 100 mol ), the resulting m xture was stirred

at 42 OC for 24 hrs. Then the m xture was diluted
uSiend. et hyl acetate (300 nL) at roomtenperature, and

V\@ﬁoé hﬁﬁ? ts,élumcfh%dow ¢rbdesed-4 (@'Omdﬂm&mn’wd)rmocmc( B0MefAH (0.5 mL)

e resul ting mxt

et o0 g Rk sobEAcdh 8% The R ves

f btardd. at Sodrh derhpraturenfos 2 res dified |qu¢ncalgg WST%@paeﬁ% Jhe resulting

th t Blidin-3-vI-

Wv\gl xtur? hﬂ/%% Igglécan{ 8 ko (ﬁif’\.(?f)urﬁi nﬂ?éh et@‘a‘ﬁn&rt@ 26 n(ggaQ"s @Léutylwthlyg I|d;n (TVl y+

oﬂ H@ehgqlmd@@d -8tyb- '\hh!dir%@cwf?@ﬁd% ﬁﬁ'—&%@'ty Pﬁzogﬁ’w@ 3’5 (1
Shl‘}wrfa f@b t e?bl@s anged=wid Rzpt gl (2aces, a1t7teY (28 tne)e,r2 52-2.82
val of filtrate un 1

r é'%ﬁ die3- 3RS 15 ¢ %Bﬂagﬁ'{ & ﬁg‘ifﬁg{'ﬁ g%iﬁ afngoéqlggo&mdd J=160

beizpwrssf(iiedi, JenemoHz)nmeT tiek anes BJBtHza\c? 28-1.92§2H, o)gi ve a
pal e-yell ow solid 69-3 (3.8 g, 44%. LCGCMs 1o m z:
456 ([M+ H ~). Step 3. [0407] To a flask charged with
c Expopled969- 3 (456 ng, | mMmol) was added 1.25 M HC

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).



in MOH (4 nL), the resulting m xture was then heated
to reflux for 2 hours, which was 15 then evaporated

wo ooodnyness under reduced pressure to give conpousc2046/000217
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as HCl salt, which is pure erdugh for next step

wi t hout any purification. LGMS mz: 356 ([M+ H').
SEsgmle 700408] To a sol uti on of above crude 69-4

( pFepardiod. 16oMMDBY2-plefguchyriolidiveEil-(H-bBnadihida26l-SaglE-N-hydroxy-
addeFI a gisg) prepared NH2OH stock solution (2.0 M 2
nBSYIRPHES B Ul ting mixture was stirred at room

t [Apelr Heutitied fcompouridr(80) wedst rrepayec aederding i@ithe preeedyrep, described in

”E%ary&l@%argﬁﬁg intd %{odﬁg?ét éiérﬁnd’\ﬁ&%teﬁHIQJ BeLEHutty: dPk:Coms miz 357

3([M2‘c Eﬁ?;h W%W?&D)cﬁ msgca;,—q 1, J 7.2 Hz), 1.22-1.38 (4H, m), 1.44 (2H, m),

lwﬁﬁtm%w@@é ESEHy.In) eNrohyWE mACE.xd fum, 9, 3.6PLG, m). 5.56 (1H,
D0, o 154 95 BB S0 Yt b (RS ot o,
n)s) 7R0%PH,, 82 RBHERZH, m), 3. 10 3.17 (2H, n), 3.48 (1H,

M, 3.80 (2H, n), 5.55 (1H, n), 6.48 (1H, d, J= 16.0

Hz), 7.58 (1 H d, J=16.0 Hz), 7.67 (1 H d, J =8.0
HExample7d- 7. 92 (2H, m). Exanple 69 Preparation of

3 prerabition - Jofpl B&S-BufiiN=(4n¥dth lidin-3-yl)-1H-benzoimidazol-5-yl]-N-
I—l-bipr?zm m dazol g u@U ( hydr og:ypyngol |acrill?am de (70)

[ @Xé@?f‘y'?ﬁ@""lm'fj?é%l”conpound (70) was prepared according
t o4t e T e diomesurdio@ey wieptepared BxangihgtontBe pgedigendescribed in

PIARBRR By ThS TR Sl ¢ 3y SRR, eLo

—pant;z gazyg LCMS4|®/Z( 243 (IWy*; HID) ‘ng(vm-goqpr)Qo;gg (3|(4,thJ ,ﬁ,z Hz), 1.52
%? W's Jzst 3 2(-IZH) :!‘@9 &3$+ %}3 3(15t, 25T§2H %)@58 (1H, br.),

5 3T W

7 369 (2", ), 55(3( H-m)_|_§5g(]l.|2) J-f‘(%()k-la_) ¢|58&1de J—816d) ))769(1H

7482=60 gﬁ%s (14, K, 8.00(1H), ¢=/ 8.9 M) . WO

211117/ 1131111811 PCT/ S&211116/ 111111217 114 Exanple

70 Preparat| on of
SExampead - | - pyrrolidi n-3-yl-1H benzoi m dazol -5-yl)-N

hg»gth.o@cr g 49 i8R rfg& in-BRR 1 tiieh Sk QLBRREH-N-hydroxy-

pr epar ed to the procedures
d@%ﬂ‘@'ﬁ'@'ﬁ@% 5 Exanpl e 68, by using appropriate

@ﬁf@] e PRldeohpotind (d2)-waP blebirgd a8&0Kding-€Mbe Prateddds described in

Qmﬁleﬁ Pﬁppmqrfppr%;%%%@%m% ma?ena% E’EL{?m‘%tyﬁ??ﬂ; Ld‘ﬁé 'm/z: 343
2. (B2+ 82 H MR (CP;013). 8.0.98 (AT, t( 2H,7.21)1z), B.5282H, Ik, 1:8§,(2H, m), 2.04

Héf\g r%)ngzor%HHn) %661J(]rf—'|' g@qg é‘f‘zp‘ %@H% it&’mw?dﬁ) §%7§bH m), 3.78
HEJH, t7J8a412(QLHz-) 4.98)(1H7MY . q311|=|, dg) =715:8 G2)p 78B)(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),



10 Exanple 71 Preparation of
3-[2-Butyl-1-(1-nethyl -pyrrolidin-3-yl)-1H benzoi m daz

w®@booFozdogo N- hydr oxy-acryl ami de (81) [0411] Thect/séi006/000217
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conmpound (81) was prepared adtording to the procedures

described in 15 Exanple 68, by using 69-4 via

r 288 6tH. v, &P T itoh=1 Oi"fﬂ)’r%(a‘uéé" 50’%%9% groTf5-eg.c-62 (1H,

pyrJ £ 5.8 8897 ToCMB dYl/Zz:9.843), 1.8 tH, ), 18)0s (1 dNVR & £B3)0D)

S0.99 (3H, t, J =7.2 H), 1.52 (2H, m, 1.83 (2H,
2.65-2.92 (2H, m, 3.09 (3H, s), 3.15-3.25 (2H,

mExa8pl6g4( 1H, br.), 3.90 (2H, m), 5.73 (1H, m, 6.51
. = 16. Hz) , (g1 o gl h = . e .
g%ﬁpa 5',°AJ o ) ,(E;.' sgd%‘?f@H? @"531, %t.h%"%{ildﬁ's ()j"? 2pentyl-1H

gbenzaiqlimidazatbuhare/1amidef88har at i on of
3o £41Heneytitel Fﬁhpﬁfﬂdqggb-\ﬁas)éﬂi%drw ﬁ(ﬁbb?:llﬂ@l ldgﬁ@ bro5ec}dr%s— déshribed in

I OXYy- C am de 3 e e U - .
Bl TSR AP Bl R el B BB B e =1.00 min
deSHISInyed 37 N([M25H]Ex &higMB (6B;0D)6 81$3 (ulyJ ? dpriHit .92 (s, 1H), 7.77

t i_al.s., HP i 53 979 -

L B8 AL ISR T B 285 0
1359 (bre-2HnP.69 T a6 (MK H)n3-37 2 384 (masked repks)23.99 (3 3H). 2.66 (brs,

. h(m .942- 8.984m 4. - ©. , 0198, (t, J = 7.1 Hz,
g?wé)?%.z%l— 0. 3bi( glmg% 9141H$96¥ (2@4@1 8.049m( A, ome.(t, J= 7.1 H

gH, rrzCF 7 (IH, t, J = 2.0Hz),4.98%1H,
pH); 6 G AMRLIGD:QD) $165.6,5155.6,3$9.9.71 %46, (1941, 4329 126551304, 1155,
H7)5.2, 54.9/ 844153, 4.1, 32.3, .9 2¥18) 26.5.28@, £d1H4.5) , 8. 06
(1 H d, J=28.8 Hz). 30 Exanple 73 Preparation of
3-(2-Butyl-1-piperidin-3-yl-1
HEkamplein%i dazol - 5-yl ) - N-hydroxy- acryl am de (83)
[ e titled compqeng 4 A3l INGS-(RhfidkFn i Mg-y1)-1H-
t g%l%eat'_érm_ocedur gg descSFggéi ﬁr] y \gg I%xaﬁ%‘laeﬁ%f%g@& Wy
u§ng>[é§pWGE‘P'TF’&Y'EN&VQFQXN?H@YI?BI'Q‘P % s. HPLC purity:
9 [0 51- FEtitB Ziompédnd @D Mvds pibpared hbtdNiy (oGR8 PkAcedures B&cribed in
g__ gﬁmtel’ggg, t}_}sué‘lr%_ %Po’()ﬂ# %%’l%]ggﬁzaé%fép’ﬁq@aﬂay%t@z%fgg%—l a_igmdine with 2-
mpronthelizngl. PAM$ 2hiz: 445, (B +48)( 1H, m), WO
211117/1131111811 PCT/ SG211116/ 111111217 115 3.68
(1H m, 3.78 (1H, t, J=12.0 Hz), 5.01 (1H, m, 6.53
(EMamgle 7= 15.8 Hz), 7.62 (1H, d, J = 15.8 Hz), 7.70
( Préparstion) =of9. N-Hydroxy-346-(1-pertyl-siperidin35y1)-1H-benzbimitiazol-5-yl]-
8'a§ry|l_z|az ide (94)
[0416] The titled compound (94) was prepared according to the procedures described in
Example 68, by using appropriate starting materials (formic acid for benzimdiazoel ring
formation and reductive amination of the piperidine with pentanal). HPLC purity: 95%; LC-
MS m/z: 357 ([M+H]"). "H NMR (CD;0D) & 9.04 (s, 1H), 7.94 (brs, 2H), 7.78 (d, 1H, J =
8.2 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 (t, 3H, J = 6.8 Hz).

Example 77
Preparation of N-Hydroxy-3-[1-(1-phenethyl-piperidin-3-yl)-1H-benzoimidazol-5-yl]-
acrylamide (96)



Exanple 74 5 Preparation of
(E) - N-hydr oxy-3-(1-(1-net hyl pi peridin-3-yl)-2-pentyl-1

wakoobesmef d] i m dazol -5-yl)acryl anmi de (86) [ 041AGT/Ib®06/000217
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titled conpound (86) was prepmred according to the
procedures described in Exanple 71, by using
APHIT0 mhe ditlest sarapcund (96 e reperedrgeeerding e £he: progedyreg,depggbed in

‘éxa@% by &%m@pna&m{aﬁ B%Am"été‘rﬂal’s) HPLE ;NHB' (Q@BQQDX) BS m/z:

499([&/% 4_HL NiR @Da@p)@? éeu(S:@s 35 (5 1“'5 [SINC % 3 ). 776
—(d15H7JJE|B 5 Hz)Hy.70 d, 24, (/b:rfas fiz)Hy 35 —37.80(n, t‘HI-S 6. %ﬂq, 1H, J = 15.7

(lgz 9§H9?t gﬁ g—(glzg'?-&) % (¢ 22152355 g”i%»eﬁnm“ﬁ%)w 3;1)531'3(m 2H),

12.90— 3 (RHBH). 1. 54 - 0. 94 (m 4H), 0.96 (t, J =

Hz, 3H); 13C NWR (CD30D) 5165.6, 157.6, 139.9, 134 6,
134.1, 132.5, 126.3, 120.4, 115.5, 115.2, 54.9, 54.4,
5@xe3nplﬁ181 32.4, 27.5, 27.3, 26.8, 23.2, 23.1, 14.2.

( a cpyiiBhe 75 %‘Fepar an- IQiUdref(y -3-{1 I!11 (|3)-phenyl prgpyl) glpelrl)dmf ylI]-1H-
y r oxyet i peridin

g'ﬁ@ééf‘ﬁ‘ﬂ?%ﬂ'm&r&\l"&? I'n hy);dr oiyagrsl ani de (9)6)

[ @418] THEHgled icohpalind dBTHovAsré¢S0dd aresrdingetp dhee Brogediirsddasgribed in

ted e 28 0@99 heSp IS’rSEr?a‘ié Qﬁﬂmb r?natgr%lsE)f-ﬁf[@ 6urfyB. 04s: LC-MS: 405

ustn e starting terirals al kyl ation of
t ﬁu+m p¢+ NMRn(@Dmﬁ)DhS 8,68 169,00t Hhifo I, L7(§9§drﬂ J 284 K71 (d,
N XD & ?jﬁuﬁ’rﬁp@rzaiié)ompiﬂum 6H), 6.54 (d, 1H, J = 15.6 Hz),

zé|715dcy|2}4 Jz@sarﬁzrgfﬁ’gmz 0554 D Y -G oM. 2 A% 2n,

campou) e 94 p ovasm, grepar ed accordl ng to the procedures
described in Exanple 68, by using appropriate
starting materials (formc acid for benzindi azoel ring
f Bxamapled® and reductive am nation of the piperidine

?\II\;RW h%lﬁ’l@fﬂyi Butygi)%roh@h - mgznﬁﬁldazol -5-yI}-N-
: S
WE-Y"’W'?B"Y%“"’S#?*’ J = 30 8.2 Hz), 7. 70 (d, 1 H J =

1%o419jHrne tétféd 5:3mbdund](96t waks prefdre® abtmydindtolthe prasedley dgscribed in
4,5&2er g lgy %é ﬁgzanﬁ]Op%ﬁ) s§§r199321%te9_all'§'z%;m(§ pﬂ%t 9139 /%3t (-”1 10 min.
1L29v1$ m/z: 88 (IMH94"H NMRIPAMED-¢5) 6.0891HRN, S)Eiéﬁﬁﬂ'é nz)7 39@ (1H, m),
t
VRGP BT R T ST S T el

i d‘d‘kcblS) 5-yl]- acrylamde (96) WD 211117/1131111811
PCT/ SG211116/ 111111217

Example 80

Preparation of 3-{1-[2-(Ethyl-methyl-amino)-ethyl]-2-penty|-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).



116 [0417] The titled conpound (96) was prepared
according to the procedures described in Exanple 76,

wyooussaogo appropriate starting materials. HPLG@USG1096/000217
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98.6% LC-MS mlz: 391([M+H 117" H NVR (CD3CD) S 8.93

is, 1H?, 7.95 (s, 1H), 7.91 (d, 1H, J = 8.5 Hz), 7.76

(Examppledl 53 - g 5 Hz), 7.70 (d, 1H, J = 15.8 Hz), 7.35

- Prepdation o652~ )Bﬁ%ﬁ-[i-@la(tg%lhhetﬂsn%rﬂiﬁo)7etEyI|]'JZI D-Ivbe('ﬁzdj&idlatzpl-&yl}-N-
91 2 3.55 - 3.45 (m 2H),

3 Hydrony-gedyd '}.;"qk‘ﬁ 2.46 - 2.13 (m 6H). Exanple 78

PI[QL"(?&} abhe bﬂeda:fompound (85) was prepared according to the procedures described in

NE'R'MHEl@Wb@uéuél}; Lébr&p?:a@@%%g RERRYL. )l-rF*i’_ Mbé‘a‘% ¥|41 -okkhin. Lc-
enzol m daz %Eé acryl am de

t MS B SoRpEMIHE )( s'ﬁ7')"\/l M&Peﬁ!v&ﬁé’a%@goﬂaq ;@5 1(%5l t'Ale 146 (2H, m),
PrCEAEEH! B, HesEH, BP@1'3Y‘(2H5¥1 r@ﬁjzﬁ(im)bs/swzm%) 4.80 (2H, m), 6.60

CRPR D L BE A b O DGR 0w QHe s O S5

7.94 (s, IH), 7.80 (d, 1H J= 8.4 Hz), 771(d, | H,
J o/ 7.69 (d, 1 H J=8.2Hz), 7.31 - 7.17
ERaEISSQ_'ZZM(d 1(H J =15.6 Hz 15 3.71 (dd, 2H,
J Pregwatigpn 10.9 Hz) 3-(2Bugyl-1 @[q@)yk&rhyﬂrw -prgpylpamingp]gthyl}-1H-
(rﬂengd'pmda%olzﬁ INhy?d‘bxy]acrilaﬁH&b fg9gy), 2.38 - 2.04 (m
}1_3 Zﬁﬁmgl V?Gf{/)&1 e r tosthg pro T ribed in
42} 1hg Htlesl qgmpgy bW??/P') p?f;‘?ij 2EFIrdNG 103the [PreceliraR ASSS
[ rExdlapIeH by uding Napr(ﬁﬁlaiewhmgymateﬂqld; &AL uifOP3.pB4%k910.50 min. LC-
of OCL d&ir %@9 p) bkguﬂ/l%g(bwﬁﬁa&sei?%&%%c%g 09 P 1148%2H, m),
af#BapHi aﬁﬁe3@ﬂé2|’ﬂ,lm)g3@ﬂlt(@ﬂ,l ra), 8.50HHH.Onp 4 12t (gH, @L.6984% (1HRd), 7.61
= : DVSO-d
5 dd ?SH“HS,;”g Yo e m)?ﬁ%%@hgﬁggb.(zgﬁrh,%%ﬁ (s (S)H,

m, 6.52 (1H, d), 743 (2H, ), 7.62 (1H, ), 7.80
(J:-.Hamii)as.'ﬁ 82 (1H, s), 10.25 25 (1H, bs). Exanple 80

P

PRI oy o et Ay B E RS Y- PropU P inal sy By 1H-
nmibeazaimidazyl-5-y1)IN-hydioxy<gerplemjde(®2de (79) 30 [ 0420] The
t :1(542@ ThE %%;foz% Q%a@a@ E)#%Bgrre@ %c&ﬁ&n% & ﬁ\g pﬁ’&e&ﬁ@s described in

ocedur es escr|

a;?ﬁf?'?ﬂﬁ'lel by L@tnaratﬁpwg”ﬁﬁtsaﬂm @atemw%& Pwv Yoo frrg &:50 min.
0 L@&\Am(m/z)l-éé9 (?@»HF)Z‘H KR (DBEL:) 3 0.94H3NMR),(TRERHI6)), 6.46 (2H,

T, DOA . e ! ) %%4% ’y 53anoh, 4p 88, 65854 (. o

(2t61 (MH, m} 769 ({2 ), MO (64,98, 7.0 (1H, n1))10.20 BH, k). H, d),

7.71 (1 H m, 7.92 (2H, n), 10.48 (1 H, bs).
Example 84
Preparation of 3-{1-[2-(Butyl-ethyl-amino)-ethyl]-1H-benzoimidazol-5-yl}-N-hydroxy-
acrylamide (95)
[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
(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).
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Preparati on of

w@2qo2o0R08y | - 1- [ 2- (et hyl - net hyl - ani no) - et hyl ] - k€ Heem06/M00217
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i dazol -5-yl }-N- hydroxy-acrylafi de (85) [0421] The
titled conpound (85) was prepared according to the
prEGE'@El?reés described in 5 Exanple 1, by using

O;Qi?éticﬂlt 6f ﬁt@{vsd:motmkﬁé —?é-aletﬂﬂn@nalélﬂ)ﬂ)WH -Bonithidabl-5-yl]-
. "H NVR ( DVSO- d6)

s”o“%mfysﬁ"y 'dﬁ“%) (3H, m), 1.46 (2H, nm), 1.81 (2H,
n[0422] Bize {jtH, com))ourﬁi (A81) (s, prafp)aredaacﬁé‘rdmﬁlw the)proc@ddrés described in
4 0

(?ég'gmg} 57° bf{?snﬁ%glw&g 5l stg’gng %!égglg aptﬁ ﬁ@ntg Lt {%»4 & 99.9%. Lc-
EMf{HS) 82 BB (&l ).oh NMR (CD;OD) & 7.78 (1H, s) 7.76 (1H, d, J = 8.5 Hz),
37(6% (%th'lJ-11é31-{z?t7r§él(’|l(-l3d flb‘dé ‘M—bﬁ) W@P()ll-lrdajﬂ H@]ﬂﬁz ivdo (2H, in
}- benzoi m d h') Xy-acryl am de
[W@?Z]peQ*ﬁe?’Ppt(?"éd éo ﬁ}zi 3(3%7""\/\%5 Br et Hekd-04d Hr /iig8-0 Ha),
t @.50heHpY; oce;okuHE)$1@e$mﬂldoed=sz)Exaap2}e dl J =0%.3 be), NP9 (6H, t, J =
a%%riggrl ate starting materials. HPLC purity: 93.5%

50 min. LG 15 M5 (mz): 389 ([MHA+). 'H NMR
(DVMBO-d6) S 0.94 (3H, n), 1.25 (3H, n), 1.46 (2H, m,

1E§(§m$@_§6 , 3.04 (2H n) 3.31 (4H m, 3.50 (4H,

I(T)f’rqz\parqxp,on( 7quom@ﬂ1-;[p (ﬁthI |§0|ygp(I1arp.|nohftgwyli-di-lﬂynfg_umflazolﬁ -yl}-N-
s?, lﬁnﬁﬁ (268)Pr epar at i on of

hyl } -.2- . .
o o ChE o AR 0 Bl
[ (z42@ple TiGe by MSIh@dpgomm’m aidrtin® Matevats. pPEPauety: 888%¢ thi 133 min.

9t ,

B8 PECGSYLET OSFRSHs ) FHSARUT oy 198 1035 o
45l 5,08 CZNENY, 7154)(1TB 3(TENRR] mj. 474 Girem), 652 (1H, ), 7.53

(@@%WM?H 47, é@HH m();aéz @n, (n?’émf@m 65)4@ 7(2%('7?0&5

(4H n),472(2H n) 654(1H d), 761(1H m,
7B’3(9rr(olle8-1rr) 7.80 (1 H m, 7.90 (1 H m), 10.20 (1

e BB RRH ob R ey ol eyt bngimicaeol
yl%yl}\da(hy@ﬂudglﬂ%b acryl ami de (95) [424] The titled
CQeRRY e (lt%@coﬁ'ﬁ:%uﬁ @ﬁ \ﬁé}, ;ﬁ&%@édjéd&grdﬁrg tb hfé ;f?()(%él@l@ﬁ fd8&cribed in
descri bed ng % a &r e % 1
st%ﬁwpﬁdﬁ.«rav é’?'f‘%lag rom*tsm mﬁtef%@ 8/5 % U RESSRABIHI. 'H MR
(DMSO-ds) & 0.88 (3H, t), 1.25 (10H, m), 1.64 (2H, m), 3.12 (2H, m), 3.51 (1H, b), 3.60
(1H, b), 3.73 (1H, b), 4.74 (2H, t), 6.51 (1H, d), 7.59 (1H, s), 7.63 (1H, d), 7.80 (1H, d),
7.93 (1H, s), 8.65 (1H, s), 9.46 (1H, b).

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



331([M+H ' ). 1H NMR (CD30D) S 9.29 (s, 1H), 7.99 - 7.95
(m 2H), 7.82 (d, 1H, J = 8.5 Hz), 7.56 (d, 1 H, J =

wd 20060030 6.53 (d, 1 H J = 15.5 Hz), 5.0 - 4p@BHSGTm6/000217
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2H), 3.86 - 3.78 35 (m 2H), 13942(dd 2H J:133
71Hz)328-326(mH) - I—Z&

1peei) (21, (2H24) =3.9H7), 1405-4.98 Fli)m) 17982H tm ~BT—| Az, 70(2H, m, J
Hez)5,4 1) 0044 (B, 13l 7% )7 3 Hz) . WO 2007/ 030080 118

PCT/ SC3006/ 000217 Exanpl e 85 Preparation of
3-[2-(4-Cyano-butyl)-1-(2-diethylam no-ethyl)-1H benzo

| Exalaglel8ss5- yl 1 - N hydroxy-acryl am de (101) [0425] The

t Hcl %gadﬁggp@ggﬁfi%g&b.mg@gﬁpﬁgu g@ﬁ%&%&% ﬂgb&'ih%lmudazol -5-

apw\blpudranea@v'aﬁwmkjmat erials. HPLC purity at 254 nm
9@)49@? TﬂeQItleB’@orﬁ ni (W B wa@iﬂe éfeMbbﬂ:orhhng td; Mrdc@ﬂl&@hies%nbed in

JExan_aL[% 9761—% uang g%og'?q@telsta ng Ta}?erl'é‘zsl Iéf—al g-lél_i:l liritsf_ﬁﬂ 7%; LC-
dMS]sz 350 @vHE)). "MNRIR (CZIE0OD) 9. mas eiH) peskjd, 18, 5@ &DHy), 7.88 (s,
‘1Hg, 7._748(d61l-:[‘|22g* S%ﬁzé g"q 9% v 1§7ﬁz§ t}:gfg(d iHO; (15'7' Hz), 4.98 —
q49:s (m, 2HE 3HZ7) 37578, elessc;f(dc 2H,7.3138) 7.2 HZh . 1(261‘43 18,(m, 2H),
597 % ﬁf)1 33‘%‘%&3 7816945’%9@{3&% n of

i sopropyl - am no) - et hyl | - 1H benzoi ni dazo
5 yI} N- hydroxy acryl am de (108) 15 [0426] The

t'643@gHGP§E¥13WdJN(R1b sm@@ 9. e@%segHﬁmr(@J 119), 7@3t(ketH), 7.82 (d,
ocedur es escr.i e
DB g5 S TR S LR T i L5 B IR0 b2y 1y = 158
= Hk), 3376“54172 tl_ﬂ-ll\ﬁvri))mam—aj 60 MrslﬂH))3 s}kmmmlm@ozm ?gl)_'-308 (m,
rr)29'7 I F&T—Im‘r%% ﬁéﬁé%ﬁ [ ;'2)3592.@43 4.74
(2H n, 652(1H d), 7.53 (2H m, 764(1H n,

E , 8.62 (11-1, m, 940(1H bs), 10.72
(1H s). 20 Exanp

NPgRATEHaN 3. (o | 2 3(642&?%9 'F’%rﬁg'rﬂ"g/'f‘%ﬁf‘x'éﬂ'*eﬁw?qn daz0}:5-yI-N-

emwardﬁy%zwhmnds-(yiz}) acrylam de (109) [0427] The titled

o C e EE eé ge Sc %@"dg{" ?ﬁ%a%g) @&9{%} 5@8@ q%ma‘jpg?cr?dures described in

a;ﬁaampheﬂét By t@urmrappmrlﬂfatstﬁfﬁralr@atema@- HBLﬁMmtyg@m ; LC-MS m/z: 315
( RMﬂfﬁgﬁH NMN'Y!F?? @“@@4 gs) 1A), Qg%fid(ﬂHJi 3.5 le)2759:( &OH), 7.82 (d
(]‘_IH Ji5)8.5 Biz)p 3.58 14, THh)/ = &5 Eﬂz)[')ggo (@)TH, 5-5114_5%;) 585—496 (m, 2H)
7.8 (PR, JS)6.1 Hz3.3¢ 1dd, 26) J =7A4807 1A, 3.2D) - 3.18.(A32K)1 115 (qt, 2H,
S)y- ?5?@) st a8 o =938 (dod b, 4 v=7.3 ha).

Example 91

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 -
7.62 (2H, m), 7.73 (1H, d), 7.91 (1H, s), 8.48 (1H, s).



30 Exanple 88 Preparation of
3-[2-(5-Cyano-pentyl)-1-(2-diethylam no-ethyl)-1H benz

w@rwrdamed - 5- yl]- N hydroxy-acryl am de (110) [£dR8¢G2006r800217

10

15

20

25

30

35

titled conpound (110) was prepared according to the
procedures described in Exanple 57, by using
aprseplei%t e starting materials. HPLC purity at 254 nm

95 Hratiohr of%5[11\[@-(lét[ﬁ§| Ble)m Zmlrﬁ:ﬂ—Ztt(y[]M*ri'&fh}ll-‘llH'-lbbWRimidazol-S-yl}-N-

8.5 Hz), 7. 90(1 H s) 7.81
f"g’acry}m’g% 1é“*ﬂz) 7 59 (1 H d. J = 15.6 Hz),
6[(353](’[1heHthed conﬂpounﬁ&:lﬁ) Wap prepa®d acodling to the ﬁro‘pecg.lreq-ﬁgscrlbed in

Eg%uél?zr%'? tér n%s}hg daépgrd'pn‘s%éstarﬁw Ao, HBLC curfy & ﬁ4'ﬂm 98.2%, tg =

3T 1) 1T 1181
PG?FﬁIBZl@M@/(E&&MZLﬂ? (M) pH AR (GDHP) 67185 (t““ 9§, £78 (1H, d, J

=%HZD+z) 27@514 @8148'7' Hmmsl(ﬂﬁd(zblwm Ha), 6:53 (fH,fk )= 15.9 Hz),
L b8 g a0 v gy TP ) S0/, Bl o, 1, 170

3¢qHL m{)21.87 81,18 k), roed3(pH; ﬂawt=3619)Hze)t hyl -am no] -ethyl }-1Hb
enzoi m dazol -5- yl)-N hydroxy-acrylam de (111) [0429]
The titled conmpound (111) was prepared according to

t kwampple®3dur es described in Exanple 76, by using

aﬁpé_}ﬁpc{ tiont © St a&t ' ng g’.lr["\m(ﬁhﬁﬁl efﬂftﬁaﬁﬂ{c?-et L GriPbidnyéthyl-1H-

) S 9.10
(Qe"4q11)1'da7°'853y' a‘hyf"ﬂ‘y (H%) 7.88 (s, 10 1 H),

7{07144]( The fitletl,codhpsur. (B1HiIas prepaded(adcordinglio thezpr(i:'édﬂreﬂ;-ldas,crlbed in
6 T a0
il sl B W 5 e 1

11501$n(lr@ MBHES!) m/z6899-([M+H]Y. tHTNMBHPDquB@R% '”3H) 07&(2H, s),
0,9 3 t
Bbé@%% )y £ ésgsﬂz %o ( 4 91= 1'dCé H§)ab' b4 ( #7r} g‘s';%(zH f = 8.8 Ha),

392 (21, qt 457@ Hz), 3317=<2@ )4 @WH n7> é@sc%ﬁ ‘of, b5 79 >é.-2? (3H,t,J=
Hz;)Zsz @Qz(s@stbd‘kwiz 15.6 Hz), 7.52 (d, 1 H J =

Hz) , 76-472(t 2H, J = 7.0), 3.65 - 3.60
(m 2H) 3.32 - 3.24 (m 2H), 3.17 - 3.08 (m 2H),
1Ex@8mplel9447 (m 2H), 1.22 (t, 3H J = 7.2 Hz), 0.87

Exarrp 90 L -
P U oo, SRR Ba st e mgny
- Pepzqimi a'r xwa me'amfiez()”?ms 1] The titled
C Qo6 MRk ﬁtib@?ebm‘ﬁ@%dﬂ(ﬂ EP)AVR PrétHesd dbctirding @o theerocedures described in

d d 0
RSRS8O oy . -
L@G: dvsmmg kC- rvidsl&sn(r{nAmeW (IM#HI-];)NFRN(VGI(BID;)))DSS 8.043 1l ss), 7.80 (2H s),
2?’7]? ﬁ_ﬁ 3 $d ésé"ﬂp_@)ésé(@%'dzé E?f?_ﬁz) issj(glll)? 3,3218(314 P'go 8.5 Hz),
( 8,42121H, qtaJ = 7254, 420 (2H5 1015 (2HAmB e . 30PH IP) = 7.5 Hz) 0.93 (3H, 1, 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),



wd.203/0§doso 3H, J
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3.78 (t, 2H, J
Hz), 3.22 -

6.1 Hz), 3.37 (dd, 2H, J = 14.
(m 2H), 1.75 (qt, 2H J

7.2 Hz), 0.99 (t, 3H J =
Exanpl e 91 30 Preparation of 121

Hydr oxy 6%1 {2-[isopropyl-(2-neth ntyI gé
eﬂ ﬁ9|(§H m 6158 i ¥1di i aéiérH 5n)yl7)55a(éHy'F‘gr?r 1H1 )8 I@Qﬂ M 9.93
They, byt | ed compound (113) was prepared according to
t he procedures described in Exanple 76, by using
appropriate starting materials. LC M niz:
3Egarplields’ 1. 1H NMR  (DVBO-d6) S 0.86 - 0.97 (7H,

m,
P% :;1:@8 %2 Hr% ﬁ?d;oggzz r—?rb’d‘}m%"' %ﬁ%ﬂf_}ﬁ 'ﬂu)tﬁﬁ-am.?.o?&hyr} -1H-
(mzogp-damfizdbwrWaMU 0T/ SC2006/ 000217 120

| 'pnegr@l FesR @H'(m) Qbs prepared according to the procedures described in

Eﬁﬁ Et he'/ ex amn eth lge % nzoi m
i E Ie 'yl?y} us{pg %‘5’2‘5? %%4 edéls(l—ll %ér pFTMS% g‘hté 2 min.
t LeIvsl (mreyses poi+HI1.60H MRIR (pmpanrsed 0a88Cc©GHd Oy g .2806HNm), 1.59 (3H,

prQc e Y. '

DB B TEE e3P A grhe el BIP R D7 3 18 7 gy 1. )

98.6394H,tr, &:52 (1H2 T)n9. 560 (1HCONS! T ESITH, h$)z 373

([I\/H-H]+) "H NWR (CD3OD) S 7.85 (1 H, s), 7.78 (1H d,

J =8.4H), 7.70 (1 H d, J =8.7 H), 7.15 (1 H d.

JE*a'mB'eéﬂHz) 6.53 (1 H d, J =15.9 Hz), 4.81 (2H),
fepatatidn &f 3-41-2-[(3, Z-UTE\);thbeétirl)-(nthhyI%nmd] ethyl}-2Hdzhzoimidazol-

-v%@‘ ihpspacianyie @2 15" 10" Bampic 03

P[(Eﬁ&]r T titled @bmpound (122) was prepared according to the procedures described in

BE{(%m%Ig"% Byt Q@mqeédgyopr a{y é%éﬂ: r‘i’er\éhils a-'llil_rd Eurk‘@ﬁl@'@tm 19718%; tr =

zol mdazo r
[ 023 mems.m/z@dwd%mﬂonafyw VRS by Bk 3 152 (2H, m), 2.00
a fs9|'3”9 bR, &hgdgg@ﬂgﬁ}m%@ @iﬁ&ﬁybbsgm ra)|71§9 Er;ﬁrgmlms (1H, m),
riate starting materials
r%ot(yHam) Q%a ﬁ'lln 917%% Hré?% 1.50 min. LC-MS (ESI)
rﬂz 399 ([M+H] )."H NWR (C[BCD) 57.95 (1H, s), 7.70
(%HSP 7.62 (1 H d, J = 15.9 Hz), 646(1,d,J
1amBle® 5. 24 (2H), 3.50 (2H, t, J = 8.8 Hz), 31
( Prigpagatjon) of 31 22-}[-{2)Ethg m_.rryll mq’hyl gmgg)]-(em.yl} 1-H ber]_zqggrdazol -5-yl)~
(szdiaﬂ Jcrylaﬁn&e d;l'é%) 1.29 (31-1, t, J = 7.2 Hz),
[0439] The trtled compound (15&) was prepared%cordlng 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).

2, 7.2
= 7.5 H),
7. BCHB($:2006/000217

II@II

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),



Preparation of
3-{1-[2-(Et hyl -hexyl -am no)-ethyl]-2-trifluoronethyl-1

wokoobesmeil m dazol - 5-yl } - N-hydr oxy-acryl am de (HdB$G2006/000217
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[0435] The titled conpound (118) was prepared

according to the procedures described in 25 Exanple
57;500gHum).rfgbta@hl opr §-8 €1 tdhrt$n@Hime) ef.82( 1, nHIPL.ED (1H, m), 8.74
PYiH ty). at 254 nm 94.6% tR = 2.07 mn. LCM (ESI)

mz: 427 ([MtH').1H NVR (CD3COD) S 8.04 (1H, s), 7.80

(2H, s), 772(1HdJ:158Hz)656(1HdJ
=EkBm@lertop, 4.85 (21-1), 3.61 (2H, t, = 8.5 Hz),

1A% ?%'H m %7 s H@'”&g&?q(‘%ﬁm%“yﬂee"% 4("—}‘V!5a'ﬂz'5°> -ethyl}-H-
s@emwmaéo%vlhaewmw 6R7bf

3{d411](2hé11t|@8@6%b&5ﬁdf{@2 oy } %d%@@r@?n&kéjﬁ%é%oc'éd&’rké gé!rcnbed in

h roxI am eé! %‘ The titled
(PP i atab e b 59 PGS HPbE GIGL00%: tn = 0.92 min.
dESGM$bﬁﬂ 329 ([NB‘EITE)&HHWE(WSOW) &Sﬂﬂgzmm?r@p@ (zqq: ), 2.90 (3H, s),

l's ur. i
(eI GR Bl M b el o WW@M @), 7.60
mj1H, 2).GBY(AH, mw,gogmmx 27 (14, m)VE02 007 A)WABA 1H, bs).
PCT/SGZOOG/OOOZl? 121 4.76 (21-1, m), 6.53 (1H d),
m, 7.65 (1H, n), 7.88 (1H, n), 8.75 (1H,
nfxa'gp’gém(lH bs). Exanple 96 5 Preparation of

I\IPi#ﬂ\falw,ﬂ of B4 -{{f—f([m&mﬁiéﬂﬁry bu(y@ ﬂmﬁﬁgﬁhggﬂgéfg%g W[:ﬂb@ﬁldlﬁudazol

enzo -acry
Eéll) %Y%ra’%s L%"Hg f%}[) vvas prepared according to
t EQ442ir Decliliad esmd@md (1282 dvab prepEredmpt@din® jo thy ptekedges described in

ABRAAIE '7@t By skidg @iﬂg{ag@g tﬂfﬁc d WN@% 0% 18 min.
(M@a@ 3§3®[ Megil’0 6 H, NMR (DS mq 88r(j12H,1m59 FI3RH, 10, 1.64 (2H,
M), B10.0H, 34y, 3.63 (21-3 n§)84(785'2Hnaw?_| 652}14 ?ds' 783 &2%5 @07 .80 (1H, m),

(
:’Lgﬂ(ﬁ)ﬂ_ﬂ) 8. (1("6“@09 QL“H b’t?s) 10. 70 (1H bs) Exanpl e

97 Preparation of

3 3,3-Di met hyl -butyl) - met hyl - am no] - et hyl }- 1H
Egézrgéla ggzol 15 5-yl)-N hydroxy-acryl am de (122)

[ BeepglatipReot |3t{l1da'(1b@rﬂpneﬂml Rutgiaininestipledarapgi-1H-benzoimidazol-

ag.@grnihmokp.ag%nﬂagpgqyr es described in Exanple 76,

iate starting materials. HPLC purity
a3 bl SR R -

02N x Q
OMe N "OMe
W ~A 1@“
HN N
Zn, MeOH/AcOH {
50 °C Y
NH, HzN

[0444] To the starting material (llla2, 3.34 g, 12.6 mmol) in 20% AcOH in MeOH (33 mL,
0.2 M) was added butyraldehyde (1.7 mL, 18.9 mmol) followed by zinc powder (4.12 g, 63
mmol). The resulting mixture 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



0.93 nin. LGCMS mfz: 345 ([M-H 4).' H NMR (DVBO d6) 5
0.84 (9H, s), 1.52 (2H, m), 2.90 (3H, s), 3.17 (2H,

W(m:omﬁs(ﬁ&)(Zl-l, m, 4.80 (2H, n), 6.58 (1 H, eEQT/SG2008000217
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(2H, m, 7.86 (1 H m, 20 7200(1H, n) 8.82(1 H m,
10. 10( 1H, bs) Exanpl e 98 Preparati on
3ce(n1nfu{g@d [spi- 9990 rmﬁgﬂ 0. phist H8¢ ligiid Wy d@?qmd} anghpaig g rinsed

ﬁh@éﬁ)@ laeRaté! Qomd&terdy dﬂ'hg)ﬁﬂu@ﬁlbé( bardctd with28y adetdt®4dbPthen purifed

RS S A G 2 oo

aﬂ]ﬁllbémolrﬁti&osﬁ-&ﬂ-bcmlg: avit reethyllester. MiildC= Boi 4, tng -M$ rrlzzs&S& (ev+H]").
97.7% tR= 0.87 min. LGMS miz: 345 ([MrH'). 'H NMR
(DMBO-d6) 5 0.81 (6H, m, 1.29 (4H m, 1.69 (1H m,
2[0845](Bep 2dedugtivesantizationny , 3.59 (21-1, nm), 4.77 (2H,

m, 6.53 (1H d), 7.52 (2H m, 7.86 (1H m, 7.94

(1H, m, 8.80 (1H, nm, 9.54 (1H bs). 30 Exanpl e 99

Preparat i on of {!\
3 {1 [ rret hyI ut! ani noM n26i ni da
am de (126)N 40] The

c ound (1267—vval'\§—pr'epared aceording to the
proce res descri bed H,ngbkfzxanpl e 7§ by using

appr iate starting rraterla purlty 100% tR
:10 mn LCM nlz: 331 ([ M "H NVR ( DMSO- d6)

osb ot b hab ooRR 1 beﬁ!-’ﬂmé'%% igo¥ff acig et ester

( (7-1'2 Qm 2 mtnoh4n YeBIH (49 mLY waBaddeH3, WlmthYBQUtY@HehW (0.524 mL, 4.2
%)ol)( H reg@lltlnggm i%fire Wadstinf@l -at YR BHoErs 18 B the SRRI0ATF Sdktic acid
o
N{3Hpd} @56y sogium cyapohashyde (96396 94 6 Symok AR i reaqlign yvas pfirred at
- ri8NZRkHEr 385 hatSs. )do)veﬁic\ﬂlé’é Rfictled GARihe rpfdubl lvad liBsolved in DCM
E,:ute%rggufc ound f‘u%% d? lésfe,r%?élS%Gg‘%cr%&gathwgtgr alﬂg brine. The
appmbipsd a:tgenlstlaylet i afitgr Watkep i wadiss purtfied Gy pblg;sh tlyromaioogphy (ilica, 4%
M "H NVMR ( DVSO- d
5'\%0%% Eﬂﬂ")fér?ﬂé\ﬁ’fn% @2@ i , A 5%) (3H, s), (10 3, 1(5))
(2H, ), 3.65 (2H, m), 4 80 2H m), 5.03 (21-1, ),
5 [(7@7‘ éteb|3 dro@nﬁ?a&dliﬂrmfﬂbn 7 60 (1H d), 7.69 (1H,

n’)'I'ple tBlgc? c @)?8“‘{5? éﬂﬁ) fvafg,r ;gﬁg?g? agﬁorgllng tg lthe prggedurég é%crlbed in

3E(><5tr=n{>la 1[(6@p3),Byrwsing pbpropriapé jtaging mpterialsi no] - et hyl }- 1 H

beRAUNLHRAP HPLC purity: 99.9%; LC-MS miz: 373 (IM+H]'). 'H NMR (CD;OD) 5 7.89
(d, 1H, J = 8.6 Hz), 7.81 (s, 1H), 7.76 (d, 1H, J = 8.6 Hz), 7.44 (d, 1H, J = 15.7 Hz), 6.44
(d, 1H, J = 15.7 Hz), 4.81 (t, 2H, J = 7.0 Hz), 3.65 (t, 2H, J = 6.4 Hz), 3.23 - 3.19 (m, 2H),
3.16 — 3.12 (m, 2H), 2.01 — 1.94 (m, 2H), 1.65 ~ 1.61 (m, 2H), 1.16 (t, 3H, 7.3 Hz), 0.96 (s,
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),
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 (DMSO-ds) § 162.4, 155.9, 137.4 (CH), 132.8, 132.4, 131.8 (br), 124.6



15 5-yl)-N hydroxy-acryl am de (128) [0442] The titled
conpound (128) was prepared according to the

w@rmcesiwses described in Exanple 76, by usi ngpCT/SG2006/000217
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appropriate starting material §34-HPLC purity: 99. 0%

tR=1.18 mn. LC-NM5S mz. 373 (%I\/H—;I”]é‘(? "H_NVR

( BVB0 1387 (GHY. 198-2(Ehk, TR0 (CH) 5449 A4.0. 4 1. 38-§429% (). 28.9, 271,
mM9.93148 (4H, m, 3.63 (2H, M, 4.76 (2H, m, 6.54

(11-1, d), 7.65 (2H, m, 7.80 (1H, m, 20 7.94 (1 H,

m, 883 (1 H m, 9.93 (1H bs). Exanple 102

PExpaptet 108n of

3'Prrépe{rgtc(n’3??f @Lgiiﬂfé é-DMthlaJUtﬂ%uﬁ:t)Jé 3&] ﬁ(lzgiéiméltmhiﬁr&yn -1H-

enzol m daz hydr oxy-acr

[ benzqimisiazpl-3-yl] q’%’%’rﬁ‘%}ﬁ'a@"tﬁ( N O| |1 | | Ove N
X@lﬁtﬁ\h'hé it cohvﬁpléﬂlﬂdﬁlﬁlﬂ')l w23 Grépardi-itctidiNg td %Apﬁdceam'ets/h&ecribed in
startin eria

ATSPPROGBCEY (a3 pbrondls i, Beicla BT b rgftiLovs i
( BO[VAH] LS QJMmﬁJE)aODO)BWdBe(d By), Zi8bdd,pivdet 8(54-!2127 Z;7 (d, 1H, J =
6 ) e XE M e

and e TRke S8 B4 Ll BhoThibl 2o a7 Lot gy 3o ss ¢
c @hipV &6:Dz)o?- 18-S (Mo AH §3ni>ﬁ§ (r@r?éra b3 (aPRt), 898 (3. GV,

The sol vent was then evaporated to dryness and the

cr ude ﬁ) di ssolved with ethyl acetate, subsequently
aqueous sodi um carbonate was added till pH =

9 Rié]ﬁhriﬂhm m xdfur e3-jag2-[B3-@313kdimetiyl-dlfyl)iaiiho PehyH@A 22-dimethyl-

A g5 Sty G28°, [P0 10
wil@448k i h@/tlﬂedo?@trm@d(@wmeét%%garedméondinq@ theyiggacedures described in

e@xaﬁxsreea)z% msrﬁgmblp ﬁ@t&astteﬁ‘tn@j"ﬁl\afehﬁlg HPI‘_ % ty: B§%; LC-MS m/z:
| ash chroma i ica, 3% Me ,3?7‘3"’? _
34[8§(If('2H]A)nlﬁalNEﬂ§R§5 z), 7.80 (d, 1H, J =

Q)§| 1H), 788 (d 1H J=
| lg:oanzoio(darpl =55\ I-]lz),&EBS’ {d, 6HAL & d 5)8844)y8.0G 21, J = 6.5 Hz), 3.67

TR =73 D). 5 o 2148868 LYo avt, 7.1 044P1, 03658, 1ah.

Example 105

Preparation of 3-{1-[2-(2,2-Dimethyl-propylamino)-ethyli]-1H-benzoimidazol-5-yl}-N-
hydroxy-acrylamide (133)

[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).

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
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),



Ove kOwe / N - N NaCNBH3, AcOH MeOHNH H2N [0446]
To

w@2qo0§@80Am no- et hyl ) - 2- propyl - 1H benzoi m dazobeBsgiops/ano217
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crylic acid mathyl ester 10 1352 g, 4.2 mol) in MeOH
40_nj, - s adde 3- D net hyl - but yr al dehyde (0.524
741?*2?)‘* %ﬁ& h2), 3F%‘ ?églﬁqnt g1 ﬁ?x*tﬁgze("w&@) 03 (pelt!)a®.92 (1 3H, J

rt T.0HzR hours prior to the addition of acetic acid
(2 nm.) and sodi um cyanoborohydride (0.395 g, 6.3 nmol)
and the reaction was stirred at rt for another 30

mi Ex@mpte 1830| vent was renoved and the residual was

dlﬁé@ér&t@&r ioR Xl (8 BDImetHyRBut)fmni M\@Saﬁ_ﬂéwjp:glﬂl qglb%ﬂycgmldazol-s-

WQI carbonate, water "and” bri ne
ory inydioxyaerviapide (13 kup, was purified by flash

cf[Mﬁﬂitl’b@ tiggalyprmpsind @as) \Ae%préﬁ‘aﬂd ddeolfito tﬂegxréé%dmeé described in
P e, by o R PR sl TS v S bl e Lows iz

acde I+ 't NMB (PPeRRIILT.8% (djeﬂcdl—tﬂem Hizy) 7.52Qs EXNOEE (d) 1H, J =

(%tsenz)% 698& 1&!@‘/@1@@?%@83&1 Sy/-? %91 n}"%tg%r '72?78 T;}:H) 3.55 —
HI“ PH), 1%—?01\11\@1?@93 2657 890 (rodZH)11|5|6—J1 52 @,@HHz).42 (t, 3H,

778ﬂJ-|z()Sos1’L§;I)3H 7.76 (d, 1 H J = 8.6 Hz), 7.44 (d, 1

H J:157Hz; 6.44 (d, 1 H, J:15.7Hz), 4.81 (t,

2H, J = 7.0 Hz), 3.65 (t, 2H, J =6.4 Hz), 3.23 - 3.19

( fExample, 1083, 16 - 3 12 (m 2H), 2.01 - 1.94 (m 2H),

opepgstfortior sl bletbarhiRolssmyShibrohyianigg apdiphsoliaadors-yikN.

aé‘dé?%ﬁ?ﬁ’l‘%“ldﬁé“{ﬁ)ocedur es described in Exanple 50,

Stiep2A TROGHea coRPotkl (165 %Qmé' I
HE’LC ]gu“ ; ; ;:CQJSMC:JL %( IZC— a@éo@dlﬁé t%tﬁé fb@ovﬂﬁé %fn'tr%'néscheme

( DVBGhd ,/89) (1 HSSL 9770(2H b NH2)-) :
8.12 - 3=8%Hz) , 7/97 ,d, J=8, 5Hz), 7] 64
1H, “}J 15. 8 15 | 6 WH@ q’“ NS
4. (2H, t, J:58Hz) r3/41(2h+d:om H t,
=/7.6 Hz), 30291(H{n‘$ 190(21 %xtet J =
7.6 Hz), 1.56 (2H, 85(3H t, /’7/3 Hz), 0.8
(9H, s); 13C NVR (DVBO-d6) 5 162. 4, 155 9, 137.4 (CH)
132.8, 132.4, 181 8, 4. 6 VO 2 /030080

PCT/ SG2885/.00021 7 éﬁ j 19g0H ( fséf-%
113.0 (CH), 44.9, 44. 0, ?f)l 38.6, 29.7% (E&j 28.
27. 1, //N

) r/

[0453] HPLC purity: 100%. "H-NMR (DMSO-ds) § 0.97 (3H, t, J = 7.32 Hz), 1.22 (6H, m),
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-
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
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19.9, 13.5. Exanple 103 5 Preparation of
3-[1-[2-(3,3-D net hyl - butyl am no) -ethyl]-2-(2, 2-di neth

W booposypyd ) - 1H- PCT/SG2006/000217

benzoi m dazol - 5-yl ] - N-hydr oxys acryl am de (131) [0447]
The titled conmpound (131) was prepared according to
{2ME ) U RIS 52.8® @, Bedsi(2H, sHXaMPRE, hi)2, 15gHLE) g7 (2H, d, J =

‘7‘%9@5?”?6”7% Gty k&%ﬁﬁ?‘b%’ b%mﬂp@%&ﬂ%’@ g3 41 o
7.85 (d, 1H, J = 7.77 (d, 1H, J = 10 8.7
ggamp.zﬁ@(d 1H J —158Hz) 6.55 (d, 1 H, J =

Prsparaiols. 3003 - p.-Cimay LU dtngghingl-syiy 3 propyi-1h-
B&nﬂo)mmﬂz&& YiBN-Ytiyoxy-doxydampide (186} Pr epar ati on of
Fbé[é]‘::_lpe{ %h% I%éo%np%u% r(%GBIXNasb&EyAréd %V‘f’%}m&%h%l{h I@(S(gdv%ethyl—

puwlpylllr)O) ¢y benrapyim Hiengpingdazplr5-)i-Nyweoxyaenyppideni §&30)  with
folr%gl)ielﬁﬁé‘t% ed. E énd NEBﬁQ’:NJ WWB\W&@@&FM@& il ﬂBaHEL‘JC purity at

de
B o Py SapiT R (F ol B8 o8 g T i (DY & Ty 3 = 65
9egr. 84Q1|N55)n? 74 (1HBI(H e iHiz), )7 Bl f, HIVR: G&:%@p)s & (TH93 J = 15.5

&z}, 4@ (2H 7m)7§ %ng ]1br‘t —ﬂ@) 382932'@2@ B 1339@ ]7”51@5' Tq1 M, 9)

159382Hl-lzn)1) 153 @, (), 1.2643H) t,3 =67.8 Hik 0,933916,8)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). Exanple 105 Preparation
&xample 111

&réﬁhr&t?ar( 202314 @t(b&lnuﬁkﬂwbammm)z 2etkifybilo~éthylp e ethy1}-1H-
zol - %ﬁﬁ’p%k' E' ro acry g§ 133) 25 [0449] The
e YN yflé%’{ $o5PZY according to the

0456 d The stitide scamdoend |(rl37)Ewasrm>rep87‘6q etsyTﬁéi sajt according to the

t mat erl als. HPLC purity: 99.9%
%%’%ﬁig‘ﬂ% %S%r"ge;d?(s[dr\/ﬁ’&i H VR (CD3CD) 5 8. 82 (s 1@
7.94 (s, 7 83 (d, 5 Hz), 7.75
3,5 8.7 ), T 66, 1H—15°M8 iz 65'@N H’Me
J°= MDY | 9B 4. 78) 2H) ,~Sebdo(1, =
7¢ } 2.98 (s, 2H), HOQ (s, 9H. MeB‘@MEkanp e 106
Prepar ati on of 1374 1372
3-(1-{2-[(2, 2- D|rretl'ayl propyl) - pr migno] - et hyl }-1H
- bgnzgi m da%v oud- hy grQxy - a :@ﬁrﬁﬁ%w 1349

[O%did——ihe conpound+34) Was“prepaced .
accofdfng to%rahe procedur é8*Wescriped in 35\24npl e
B

76, by usingeappe@apriate starti ngfater®wa s. HPLC
purity: 99.9% LCMS m z: 359 ([IVﬁ**I—ﬂ 4). 1H NWR (CD3QD)
S 9.% S \d " 7.95 (s, 1H), 7.92 ( ,N’Oll*H, J =8.7

N
Hz) , ¢ NHOH.HCI ¢ N
N NaOMe, MeOH N
N, 137-5: R=33-dimethy}Bu R=33. .
TR 1385:R=nBu N 137: R = 3, S-dimethy-Bu
CF3 R ‘

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



| H J =8.4 H), 7.66 (d, 1 H J = 15.8 Hz), 6.56 (d,
1H, J = 15.8 Hz), 4.99 - 4.97 (m 2H), WD 2007/ 030080

woeohs/B80806/ 000217 125 3.74 (t, 2H = 7.0 Hz), pBr/882006/000217
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3.20 (m 4H), 1.85 - 1.82 (m272H), 1.03 (s, 9H), 0.92
(t, 3H J = 7.1 Hz). Exanple 107 5 Preparation of
Jegulting2in (@p@odidddhy. Tirusylidamdnvpstedhyit] wateet(h ) aht+dped over

NDEBL. 4549 15855 PY .@ g{\%d%rm %Ws,%&%'ﬁﬁmi%l\ﬁéﬁ@ zépftﬁlih] ).

Thé titled conpoun was prepared accordi ng 't
t he procedures described in Exanple 102, by using
anpFepriate starting materials. HPLC purity: 94.3%

::["81\@] foé\%\ &oﬁ@%’w (CL}I@@(%—lﬂ}/d%@,—_ﬁ%ﬁ}ﬁlgé%?’%g%ro%h%ﬂyﬁ%c&ﬂi @%id methyl
EsBr KiF37-1,60.839 §,0-73 mirjol)Jin Mel@] 13.HnL)) véasOBidéd HCD:H, (0226 mL, 6
]n"_?mgl) la_m Sn(ﬂ O' (83839 é mmn?(hp Theo’ e%@tlon mi ﬁhﬁe V(Igg all%md to stlr at 50

3. 20" -
(fp fon 1§ hoqrs.4 \(qnt W3§| remcwezdr ap:ﬁ)the Bsiglye Q/\@s bgHSIed %ng @xtracted

108 dikyIRiceRed. ateOlhpOfified crude was used for the next step. LCMS m/z: 247
A%T]H(Z Di et hyl am no- et hyl ) - 2- pr opyl am no-t H benzoi m d

-yI] N- hydroxy-acryl am de (105) [0452] The
titled conmpound (105) was nade according to the
f%%ggwi ng synt hetic scheme. 0 H2" ON _ Lf O HM
NHO\'~HNO HN/ "NHr-j Nand for J~-NDO- O
d2A59N Toansolution of quuderPIbri2Hxproxy-ethyl}- H-Renapipsdgzol-fy Eacrylic acid

nHéth;tl )éstellgg%ﬁ d.rbd\y/R, m@g% HdH §|2Q3 %?nu() %}és aadedlpﬁazo 38 g,
n’) 6 @mg% aeéa5r4dm4§5 g L4 "SG‘OII)-iz-Bhe rgan%gn mn)@ge Wag sbfge%irﬁ room

SefBerbird for BEMinutkeS.aho tHeh Miasisgd wiltDwv&dr (k2) drd bsihe (x1), dried over
Na,S0O, and concentrated. Compound 137-3 was purified by reverse phase preparative

HPLC. Yield: 80%. Purity at 254 nm: 99.9 %, tg = 1.2 min. LCMS m/z: 309/311 ([M+H]™).

Step 4

[0460] To a solution of 3-[1-(2-bromo-ethyl)-1H-benzoimidazol-5-yi}-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]M.

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

Exanpl e 109 Preparation of

3-[1-(3-Di net hyl am no- 2, 2-di net hyl - propyl ) - 2- pr opyl am
wo2eobB008b benzoi mi dazol - 5-yl ] - N- hydr oxy- acr y| eai/sle2006/000217

(115) [0454] The titled conmpagund (115) was made by

usi ng nmet hod anal ogous to conpound (105).HPLC purity:

97% 1H NWR (DMSO-d6) 5 0.97 (3H, t, J = 7.28), 1.15

% 6 s) 1. 69 WO 2007/ 030080 PCT/ SG2006/ 000217 126

J =7.28 Hz), 2.89 (6H, s), 3.28 (2H, s%
10262] me crade] $37-3 pasdien gonygrtgcbtq thy tiltgd fomm@mo()1 7) as TFA salt

ch%ﬁﬂr?g t6ond frk&edmes d%so?ifoeé 111 Iii-arﬂ%&” F@L@Qp&u%t 29@ hm: 99.9 %, &g =
?:Aéwafléﬁhﬂ%m/% 15 ([M+H] ). ! & NMR CE>3OD) § 0. %’ (9H, s) 1.04 ~ 1.08 (2H, m),
@6612{62 (bt 311?*33!1 et hy U=taut mb) smetdy,| g, ard e Hzg tbedl (RH2E P = 5.3

B TSR B B R AT o 0

pdac¢tH, sy of 3-{1-[2-(3, 3-dinethyl -

butyl am no) - et hyl ] - 2- propyl - 1H benzoi m dazol - 5-yl }- N-h
ydroxy-acrylamde (130) with formal dehyde (10 eq.)
ExempladiBCN (3 eq ) in MeOH TFA salt of 136: HPLC

P%;Jawuo%t ole (3 myl (Qaa ﬁﬁﬁiﬂub%h@ﬁﬁlﬁmﬂielhyl}%@ﬁ-bé(lidlmidazol-
afy_SDﬁ»? 85 (1H, d, J =8.5 Hz), 7.84

?'J\!HNQ)(“’W‘?& )= 8. 3 Hz), 7.63 (1H, d, J =

8368 HIhe titedx@mpdimhd (d38)Ivas Fitép&ﬁed &ecprding, tg thg Qrppeqques described

g] @ép@?g—" 1§b{,y1\'is I_%plﬁﬁ%pnaté s%%(\;(%ggﬁeﬁgs 31123( ,(2;|H t ) J —

1.10 (3H, t, : 0.93 (9K, s). 15 Exanple 111
Preparati on of S “NHOH
3-(1-{2-[(3, 3-D net hyl - u\l -(2,2,2-trifluoro-ethyl)-

am no] -et hyl } - 1H /

benzoi m dazol - 5-yl ) - N-hydroxy-acryl am de (137) [0456]
The titled conmpound (137%) was prepared as TFA salt
according to the proc es described as below. 02N O
02N H2N*' OH W HCO2 Ove NEt 3, Dioxane HN
BnCle. 2H20, C MOH' AcOH la 137-1 HO 137-2 0 0 N\

\odEHbLC purity at 254 nm: 99.9 %, t = 2.8 min. LCMS m/z: 385 (IM+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-
_@ N on 2,2-dimethyl-propyl)-2-
N SN N/
‘{ [ - (2,2-dimethyl-propyl)-
1 | / 387 o
1H-benzoimidazol-5-
\/" yl}-N-hydroxy-
acrylamide




CBr4. PPh3, CN OV F3C-NH2 C RCHO N CHI C12 NEt3, OW
NaCNBH3, \/ ] MeOH/ AcOH Br 137-3 1NH 137-0 CF3 OO0

wobi7h300BE N N OH ~. NH30H HCI < | H N NaOVepctvs&dod®oo217

/N, 137-5:R3, 3-dl net hyl

-Bu N9137: R=3, 3-dl net hyl -Bu

CF R 138-5:R =n-Bu F R 138: R=n-Bu 20 3 Step 1 [0457]

[Campol ut i oqggof 3-(4-chl or o- 3- pi lm‘zo-p1§e‘lr'1°1 | )-acrylic
acj ?ﬁﬁ}"l" ter (la, 3 g, 12 I di oxane
(1%)‘8"(1“\ was added 2- anmi noet han 1% m_, 37 mmol)
and triethylanine (3.4, 25 mol). TRd1{ERiErethyfpmino-
M xture was eaty °f or 118 hour<>22\zm,a§my|3jrd)pyt)lvge
ﬂtartl ng matetris s been convqé ed to ﬁr uct
ol $ent] was %g,pﬁor ated WD 2007/ D isoprop
E’CT/ S&006/000217 127 resulting in cod onuoinid&ZoH3-yl]-N-
(he sollid was washed with water|(x 3) . 8
la2SOL. Yield: 88% Puritv PR YOOl Yk b
mn. LCVB 67 ([Mk Step 2 5 [ 6458yt (%
§0|[ zt '( ! nhO](c:l ) 3 nl ¢ H d|methylamlno -2, 2-
3-14-(2-hy roxy- am no nitro-p e -acr
aci & et hyl er (137 1, 0.200% 0. 78™MAIH-pro %H -VeoH
(3.7 né) was added HCO2H (0.226|nL, 6 glﬂiﬁmlo)mldamd)l 5-yl}-N-
$nCl 2. 2H20 (0. g82 g, 3.7 mmol). | The reactjon I r
VP s alllowed to stir at 50 C fot 16 hom?]gé.irg)%o{g\pé%ﬁ'dgas
renoved and the residue was basjfied and-[t&@Rimethylamino-
gxtractled \W th ethyl acs tage The unpturzlzfa,,g,gth i )-2-
was uséd for_khe Step: 5 z: 2 FBHBIS)-
([MgH (). Step .,, 9] To a soI 44 on chz‘B‘Phhé{'é“'fa”Y"
3-[1-(2- hydr =et hyl ) - 1H benzojm dazol ethyyltH-acrylic
acid ne thyI ster (137-2, 0.120 g, 0.4 i
¢H2C1 2 (3.5 nij was added PPh3 (0. 383 g%e’gmm'baz"% yi-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 h 2,2-dimethyi-propyl)-2-
6 373 isobutyl-1H-
benzoimidazol-5-yl}-N-
. hydroxy-acrylamide
I 3-[1-(2-Diethylamino-
JL<N P
(I . ethyl)-2-isobutyl-1H-
7 (7 359 benzoimidazol-5-yl]-N-
N hydroxy-acrylamide
I




15 1.46 mmol ) and CBr4 (0.485 g, 1.46 mmol ). The

reaction mxture was stirred at roomtenperature for
w@omosueses and then washed with water (x2) anecbsémes/000217

(xI'), dried over Na2SO4 andj;goncentrated. Conpound

137-3 was purified by reverse phase preparative HPLC
Yigintp [80% Purity at 254 nm 9D.Mrz% tR = 1.2 mn.
|CVE M Btrugiwge1 311 ([ MFH] 4). 20 [ﬂ‘?—ﬁ*d' NOMED] To a
L bn of *

H

3-[ é-() Erl - et Wenzm m dazol - 533[/‘1-!3;tale‘r-§ﬂ-i C
acid met hy 37=3% 72 np, O 23| G kl3-ethvl)-1H-
4 H'EW mine-evi Al

anhFdr bus N, N hyl f or mam dﬁf’ n

WaLS adde ,2,2-trifluoroelhyl am neenzeigrdazol-ylgh-
nol ) and tzr thyI amne (3211, 2. 32 Mlroxy-abhgamide
feacti on m xture was stirred at 80 Cfpr 16 hours.
Fthyt—acetate—and—25 wert er—Wars addedt re T
n xture. The aqueous Iay was extract gg‘{i BUtIh §et§?1lﬂ(%
cetat @ (xX2) . \The & rﬁ)i nefl or gani €imefylamings2-
vasped|w t h vvate ) and bri nesgg x1) d,myumy}w) fred

rude was used f the next step of reagtion. % N
1z: 328 ([MHH 30 Step 5 [p461] ThB"ZREYEZRF LN
3- {I -[ ?- (2, 2, 2-tri f(uoroet hyI am no) et hy hydrdxy-deeytemadern d

Zot—=57 y| )- auTITL actd—ret rlyr eSTTET > N >4 (2.
li ssol yed \n I\/ECH (2 nL)fand AcOH (0.5 %Bﬁ“ré@’ﬁﬂ (3
3, 3- di et hy Wé(ﬂ || 0.336] fimsthylafre-4dded
inchot he resul ti ture >§-}1rred ﬁm{et |Q@yy|;s1|_|-
ri or qothe addi ti on of NaCNBHB (21 m

'he 35|reaction-fj Xtare was stifred fof b%‘ﬁom' rrgg_yl -N-
501 vent vvas reane and the res| due was hydexyeicagohivded

A—EH2 ¢ ﬁﬂ —Ssat- NarHESS %‘?L_BUEW
and brl ) T;[‘ e/<=137- b: LCMS rr?z: 4

DT O r._\lln\ ()50 = ). =S

[ MtH] ! B0080 "PCT/ SE2006/ 0Q@ithylamipesthydt th
b [p|462] The cr de 137-5 was th=g57conv9[,&r%q,,ﬁ|@azbhg_yu N-
ilted|{conmpound §137) as TFA salt accor
rocedyres described in Exanple| 1. HPLPWﬂE? fiméatm'ﬁm
m 99/9 % tR/= ]5 2. 4 mn. LCI}/ISrriz: 413 ([MH").

T -

!\'\ -171f_|‘m_/'\ﬂ\

H-NVRH-EB3ER)—S—6-—79— m% St 082 o
.60 - % Ao, {3 5 SRRSOy
2H, q, J 4.54 2H, 1, 3 sEd@thszvno-@hxé)ﬂH-
12 dy J = 15. 7 Hz), 7.74 (1H | gs5J = %éqz%m’rlaazonéyrjiﬁ
7.961(211, m, 799(1H s),! 9.11

Exanpl é 112 Preparation of il‘ydm’())acryjfam'de
p(l{gi[ButyI (2/2,2-trifluoro ethyI)Jamno]-ethyI]-l
benzorndazot= o 3-[1~(3-Dimethylamino-

F‘l_\’(. N 2,2-dimethyl-propyl)-2-
/ ]
¢ . (8,3,3-trifluoro-propyl)-

13 / 413 ,
1H-benzoimidazol-5-

(;_'Ll'ﬂ 1~

yl}-N-hydroxy-
acrylamide




5-yl)-Nhydroxy-acryl am de (138) [0463] The titled
conpound (138) was prepared according to the

w@@eesheses descri bed
appropriate starting materialss. O

~N NHOH

in Exanpl e 111, by usi nECT/SG2006/000217

NN 15

F3C [0464) HPLC purity at 254 nm 99.9 % tR = 2.8

n%m VB mz: 385 ([ MrH 4). 1H MME (CD3OD) S 0. 79
(3 ]d ftrugturey 2 Hz) | 1.15 -1. 24Ll\f(+§ﬁ* MWAME 64 (21-1,
{.°%%|6.9 Hz), 3.12 (2H  t, J= 55 Hz). 3.20 (2H.
g, J =[9.7 Hz), 4.55 (2H.f, J E 5.4 H}[1-@-Bethglamiro-
g, J =]15.7 Hz), AN 1H, d, J= 1bey i 33§~t,%}%oro-
7.92 (2H, m)) 8I(JH sy, 9.p7 (1 H sy, 10485] The
folMowl ng conpoundsare represent® i ve| BRBYbIES
r;r epared by methogs disclosed gr anal 3g@u6|ntndazbltm$pN-
¢i scl osed in ab _Exanpl es 1-1012: Conp re
NAMVE ound [ MrH] 3-T1- (3-Di net hyl am | mbﬂr&y-a§Ma%3éj
2, 2-di pet hyl - propyl )-2- L-387 (R, 2- di ngddily(2-Pietygipmino- 1
1 H benzoi midazol, - b - hydr pxy-  act yhanb.de, ethyl-
2007/ 030080 P s 6/ 000217 (129 Conp n?m 03% y
Strifct fire [ MHH] 3-[1 -(3-pfet hy é’ﬂ’\bP%S’im'F'azo' -5-
ZE, 2- di met hyl - pr opyl ) - 2- yi]-N-hydroxy-
T acrylamide
W 3-[1-(3-Dimethylamino-
f</:©”\/§ 2,2-dimethyl-propyl)-2-
16 Z‘ 331 methyl-1H-
Z< benzoimidazol-5-yl}-N-
/N/ hydroxy-acrylamide
\ ] o i 3-[1-(2-Diethylamino-
><—</ | : o ethyl)-2-(2,2-dimethyl-
17 [ 373 propyl)-1H-
) benzoimidazol-5-ylJ-N-
. \/ hydroxy-acrylamide
N N-Hydroxy-3-[1-(3-
— isopropylamino-propyl)-
N[/\ 4 2-(3,3,3-trifluoro-
" X 399 | propyl)-1H-
’ \\\\ benzoimidazol-5-yl]-
. acrylamide
. 3-[2~(2,2-Dimethyl-
OH _e -
19 /N 359 isopropy! efmfno yl)
. 7 1H-benzoimidazol-5-
//w yl]-N-hydroxy-
acrylamide




2 359 isopropyl
hydr oxy- acryl am de

-1 H benzoi nm dazol
-1-(3 ~i
walkaebkws@n no-2, 2- 3 373 di et hyl

3-[ 2-Butyl

-5-yl]-N

-propyl) -1 HcFisG2006/000217

benzoi m dazol -5-yl ] - N hydroxysacryl am de 3-[1
(3 Di et hyl am i no- 2, 2-di net hyl -propyl)-2 4 391
( Tamg glsulfanyl ethyl)-1 H pemkoi nj dazol -5-yl]-
hy:g; 3ix HUPWeni de 3-{1-(3-Di n@oﬁ_\}; | hNﬁMEno ~]
2 met hyl - propyl)-2- 5 375 hyl - | H
benzoi i dazol - 5- yI] N | hydroxy}acryl afdite-
3-[1-(3-Di meddyl o di et hyl - pr pBidobrodylafiiro- 373
ifsobutyl -1 H z |g]|dazq]-5-y ]-N % .
ﬁydiooxy -acryl ami e 7 3-[ 1- (2- Di et jyd am | BHYR-2-(2,2-dimethyl-
et hyl){2-isobutyN-1 H 7 359 bengol m dazplop@)-yh] - N-
hydroxy-acryl a WO 2007/ 030080 PCT/ B : 2 [\
130 Cofp mz Stryucture [M-H " NAMVE FERibRRes:
hydroxy-acrylamide
] « I 3-[1-(2-
\/ WI: Diisopropylamino-
21 [ 387 ethyl)-2-isobutyl-1H-
N 2 benzoimidazol-5-yl]-N-
// >/ hydroxy-acrylamide
0 3-[1-(3-Dimethylamino-
,;j@/\/‘LTH 2,2-dimethyl-propyl)-2-
\N P> OH Q. _ B
22 C/_—// 399 hex-3-enyl-1H
/\{\N/ benzoimidazol-5-yl]-N-
/ hydroxy-acrylamide
3-[1-(3-Dimethylamino-
\" 2,2-dimethyl-propyl)-2-
/ B I (2,4,4-trimethyl-pentyl)-
23 N > 429 Y
Z\ 1H-benzoimidazol-5-
4 /"/ yl)-N-hydroxy-
acrylamide
q 3-[2-Cyclohexyl-1-(3-
WD/\/U\T: dimethylamino-2,2-
24 [N 399 dimethyl-propyl)-1H-
TN benzoimidazol-5-yl]-N-
hydroxy-acrylamide
3-[2-Bicyclo[2.2.1]hept-
_ ~ /u\ 5-en-2-yl-1-(3-
w:\ij I dimethylamino-2,2-
25 ] 409 )
< . dimethyi-propyl)-1H-
29 }"/ benzoimidazol-5-yI]-N-
hydroxy-acrylamide




ound Il 3-[2-Butyl-1-(2- diethylamno-ethyl)-1H 8 359

benzoi m dazol -5-yl]-N hydroxy-acrylam de Pl 3-[2-B
wolbeo3ny0gd - 1- (3- \ di met hyl anino-2,2 9 369 PCT/SG2006/000217
di met hyl - propyl ) - 1H benzoi g3dazol -5-yl ] - N
hydr oxy-acrylam de 3-[2-But-3-enyl-1-(3 \~\ p "
dcémplyl am no- 2, 2- 10 371 di nef hyliz prdpél ;-I H
ben?‘? i[rBtchetwse - 5-y1 ] - N- hydr oxyH ALnga E
But - 3-enyl -1- (2- diethyl afino-ethyl)-1H 11 357
ben20| m dazol -5-yl]- N, h droxy4acryl arn3dé (2-Diethylamino-
3-[2-But-3-ynyly# hyl am no- et My))'zlﬂ‘éx SlenyBP%
benzoi|m dazgl- 5-y rx “hydr d)Xﬁ- acr yl
3-§- (13- Di fet hylani no- 2, 2- di ngeARYI - pr&ﬁwﬂym"éaz"' 5yll-N-
(3,3,3-trifluor onr opyl)- 13 413 1 H hegaokpaciaaaldes-
yl ] - N-thydr oxy- \fyl am de WO 2007/ 030080
PCT/ SG2006/ 000217~ 131
1 3-[1-(2-
4 DAJ\T: Diisopropylamino-
27 2 413 ethyl)-2-hex-3-enyl-1H-
7/?\ benzoimidazol-5-yl}-N-
// hydroxy-acrylamide
o 3-[2-Hex-3-enyl-1-(2-
/:©/ \/U\TH isopropylamino-ethyl)-
28 C/‘i * 371 1H-benzoimidazol-5-
/”\// yl]-N-hydroxy-
acrylamide
. 3-[2-Hex-3-enyl-1-(3~
P! i lami ,
N isopropylamino-propyl)-
29 y - )I\J b 385 1H-benzoimidazol-5-
<: \/\N // yI]-N-hydroxy-
) acrylamide
8 3-[1-(2-Ethylamino-
N AN
% " thyl)-2-hex-3-enyl-1H-
30 :©/\/k' 357 ¢ y). . Y
/ Q/H benzoimidazol-5-yl]-N-
N hydroxy-acrylamide
0 3-[1-(2-Diethylamino-
ah ™ ethy!)-2-hexyl-1H-
31 N 387 benzoimidazol-5-yl]-N-
\/N]> hydroxy-acrylamide




Conp mlz Structure NAME ound[l\/H—|]'
3-[1-(2-Diethylam no- a ethyl)- 2( ,3,3-trifluoro- 14
w@Ead7ps0py! ) -1 H benzoi m dazol -5-yl]-N PCT/SG2006/000217
hydr oxy-acryl am de 3-[I|-(2-6% et hyI am no \
et hyl ) -2-ethoxynet hyl - 15 361 1H benzoi m dazol - 5-
| 1-N-hydroxy- acrylamde 3-[1 -(3-Dinmethylami no-
2, 2-dilmet hyl - propyl )-2 16 331 et hyl - ||BN-Hydroxy-3-[1-(3-
benzoi|m daxol - 5-yl ] - N hydroxy-jacryl am’-g@e . -
1 (. a% e Ty 1874 5 Tl rmytaminoggpop
373,priopy! ) - 1h<b imi 'd azql 42- Y1 1|-A24.4-rimethyl-
hydf oxly- acryl ami/de ~ N- Hydr oxy- ’44[ - ( 3-| pentyl)-1H-
i soprop ylamnjé_3 propyl)- 2-(3,3,3-trifliyoro 18 NI%Q%
propyl|) oi mi dazol - 5-yl{] - acr y|I"ZRFYB!Cazo-oYi-
3-[2- (|2, 2- Di net hyl - propyl)-1-(|2- acrylamide
3-[2-(2,2-Dimethyl-
_<_/ ,\/JL - propyl)-1-(3-
I j . Jamino- N
33 373 isopropylamino-propy!)
5 1H-benzoimidazol-5-
/< yl}-N-hydroxy-
acrylamide
AW 3-[1-(2-
— Diisopropylamino-
! \ ethyl)-2-(3,3,3-trifluoro-
! ‘ , benzoimidazol-5-yl]-N-
\("\\/ hydroxy-acrylamide
i N-Hydroxy-3-[2-
N 3 . -
—<_< o " isobutyl-1-(2-
\N f OH
35 345 isopropylamino-ethyl)-
o 1H-benzoimidazol-5-
// yll-acrylamide
. 3-[2-(2,2-Dimethyl-
&:@/Q' propyl)-1-(2-
36 <~ . 345 ethylamino-ethyl)-1H-
) benzoimidazol-5-yl}-N-
e hydroxy-acrylamide
3-[1-(2-Ethylamino-
» S NR
‘<—</ P L, ethyl)-2-isobutyl-1H-
37 331 benzoimidazol-5-yl]-N-
i hydroxy-acrylamide




i sopro
yl]-N

pyl am no-ethyl)- 19 / 359

hydr oxy-

wd8h//6880006/ 000217 132 Conp m z

1 H benzoi m dazol - 5-

acryl am de WO 2007/ 030080

Structure [ Mud/scN0dB00217

ound 3-[1-(2-
et hyl)-2-(2, 2-di net hyl

"~ Dii sopropyl P?'n no- 20 401
propy

benzoi m dazol - 5-yI [~
Di i sop
pbenzoi

N hydr oxy-
ropyl ani no '121 387 efihyl) -

acryranial 2_
2- isob:E
acryl a

%l@opropylammo-

B- 1] - (

-/ ].goxy-

di net hyl

-qihop(94.2- ~\'T

39$8he
nydr ox
P, 2-di
129 1

) + 22 benzoimd
V- acryla d
et hyl - n%/

H- ben20| m dazol

-2- (2,4, 4-
5- yl]-N

481 -5
3-[1-(3-Di net hyla
trinmeth
hydr oxy

Hny+ilr?8{h$/lrpentyl)-1 H-
Virenpeimidprgl-5-AIaN-
"~ hydroxy-acrylamide

39

OH

N-Hydroxy-3-[1-(2-
isopropylamino-ethyl)-
2-(2,4,4-trimethyl-
pentyl)~1H-

401

benzoimidazol-5-yl]-

acrylamide

40

3-[1-(2-Ethylamino-
ethyl)-2-(2,4,4-

387 trimethyl-pentyl)-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamide

41

3-[1-(2-Diethylamino-
ethy)-2-(2,4,4-

415 trimethyl-pentyl)-1H-
benzoimidazol-5-yl]-N-

hydroxy-acrylamide

42

3-[1-(2-Diethylamino-
ethyl)-2-propyl-1H-
445 yh)-2-propy

benzoimidazol-5-yl]-N-

hydroxy-acrylamide

43

3-[2-Butyl-1-(2-
diisopropylamino-
ethyl)-1H-
benzoimidazol-5-yi]-N-

387

hydroxy-acrylamide

3-[2-Butyl-1-(2-
ethylamino-ethyl)-1H-
331. benzoimidazol-5-yl}-N-

hydroxy-acrylamide




acrylam de 3-[2-Cycl ohexyl-I-(3 O1I ~/"1I"

di nmet hyl am no- 2, 2- 24 399 di net hyl - propyl ) -1H
whenzosmsedazol - 5-yl ] - N- hydroxy-acryl am de PCT/SG2006/000217

3-[2-Bicyclo[2.2.1] hept- 5-epg2-yl-1-(3 25 409

di met hyl am no- 2, 2- di met hyl -propyl )-1 H
penzol m dazol - 5-yI'[- N hydroxy-jacryl an 3ig (W@mthylammo—
2007/ 0B008Q PCT/ SGZOOG/ 0217 (133 Conp ‘?{F Z,. oun
Structre ['WKHL# ~2- (2-|Di et hyl ja W%
=t2l )} 2- hex- 3- 11 H 26 385 b,enzm nnelihzlsllllfaﬁylwtf]yl)N-
nydroxy- acryl de 3-[1-(2\ opro ?gﬂ)zg% 261413
bt hyl ) + 2- he -enyl-1 H ~~~ ben20| m dazo IT
nydr oxy- acryl ami de 3-[ 2- Hex- 3-lenyl - (BQ]-N‘VYdrPK_y'
sopropyl am no-ethyl)- 28 a I" [371 1H— b@jﬁg@hmdazol -
H1—N-Pydroxy—acryHam-de—3-{ 2~ Hex-—3-eny
! N 4 i b3 3-f2- Butyl -1 (é-
S oH
L\%:@/\/U\“/ isopropylamino-ethy!)-
46 S 345 1H-benzoimidazol-5-
A yl]-N-hydroxy-
7/ acrylamide
N P 3-[2-Butyl-1-(3-
\f/\/N " isopropylamino-propyl)-
47 < 359 1H-benzoimidazol-5-
» // yl}-N-hydroxy-
/4 acrylamide
g_\_—/ﬁ‘ N /LNM 3~[1-(1-Benzyl-
T L piperidin-4-yl)-2-butyl-
48 [/J 433 1H-benzoimidazol-5-
\j yl]-N-hydroxy-
F S acrylamide
i 3-[2-But-3-enyl-1-(2-
N X _oH
¢ D/\/L” ethylamino-ethyl)-1H-
49 4 { 329 benzoimidazol-5-yl}-N-
//NZ hydroxy-acrylamide
o 3-[2-Hexyl-1-(2-
7 ] SN " isopropylamino-ethyl)-
50 ! 7 T 373 1H-benzoimidazol-5-
. 7 yi-N-hydroxy-
// " acrylamide
N . 3-[1-(2-Dimethylamino-
PRPNEN e ethyl)-2-(2,4,4-
51 D/\ 4 387 trimethyl-pentyl)-1H-
benzoimidazol-5-yl}-N-
s hydroxy-acrylamide




~ _ " isopropyl anmi no-propyl)- 2g I~ 385 1
H benzoi m dazol -5- "' ~. yl]-Nhydroxy- r acryl am de
w®@2dotog0dsEt hyl ami no- 30 OH 357 et hyl) - 2- hex- 3- pawbseH06000217
benzoi midazol -5-yl]-N- hydrgxy-acryl am de
3-[1-(2-Diethylamno wi p ethyl)-2-hexyl-1H 31 ~~~
87 bepzonm dazol -5-yI'T- N, hydrioxy- acr y3-pogd@n\¥hino-
2007/ 0B0080 / S&@20Q6/ \O,(ﬂZNl? 134 N quE. qf%@%(g/%"(s
s%‘?ropyl ami no- 6p- 32 W15 2sdg2: 4. YRR
pentyl)-1 H benzgi nidazol - 5-yl{|="acr y| lzmzeimidazol-5-yl]-N-
3-[2- (R, 2- Di net hylxx propyl)-1-(|3 33 37 . :
sopr opyl am no- p&w )- 1 Hbenzoim dagglldfoé(y acrylamide
1] AL PP PV D I a9m-da 2T 9 o canyr ovdl-anm-ana.
yl_]'l\l' |yU|U7\y- avl yT arimmrucs O"[I & | A O K L _IU
Lthyl )b 2-(3 3, 3-trifl goro 34 | 427 NToa@ry21{z
pbenzoi m daz}#@@&\vﬁu/m isopropylamino-ethyl)-
' 2-(3,3,3-trifluoro-
53 385
propyl)-1H-
\[/ benzoimidazol-5-yli]-

acrylamide

3-[1-(2-Dimethylamino-
ethyl)-2-hex-3-enyl-1H-

54 benzoimidazol-5-yl}-N-

357

hydroxy-acrylamide

3-[1-(2-Amino-ethyl)-2-
(2,4,4-trimethyl-pentyl)-
359 1H-benzoimidazol-5-
yi}-N-hydroxy-

55

acrylamide
3-[1-(2-Amino-ethyl)-2-
(2-methoxy-nonyl)-1H-
403 benzoimidazol-5-yi}-N-
hydroxy-acrylamide

56

3-[2-Butyl-1-(2-
dimethylamino-ethyl)-
331 1H-benzoimidazol-5-
yl]-N-hydroxy-

57

N,
N acrylamide

0 3-[1-(2-Dimethylamino-
?Wa/"” ethy!)-2-hexyl-1H-

359 benzoimidazol-5-yl]-N-

58
hydroxy-acrylamide




hydr oxy-acryl am de
345 i sopropyl am no-et hyl) -

w bdo7@suoyd am de

N- Hydr oxy- 3-[ 2-
3-[2-(2, 2- Di net hyl

i sobutyl-1-(2 35

1 H benzoi m dazol - 5-

( / HH PCT/SG2006/000217

propyl)-1-(2 36 C ~C 345 et hgpam no-ethyl)-1H benzoim
i dazol -5-yl]-N hydroxy-acryl am de

3-[1-(2-Ethyl am no

ethy[)-2-isobutyl-1 H 37 331 benzoi|m-¢aaqpb-5-ylT-N
'~ hydroxy-agryl am de WO 2007/ Q30080 RCI./ 006/ 217
135 3-[ 1-(/2Z-\ 1 Diisopropyllam.ng- 38 44 letﬁ%mlno 9%8%1
et hyl )} 2-( 2, 4,—21__% pentyl ) -1 H| (2iKydroxycarbamoyi-
pbeggoi m dazol - 5-yIFT % hydr oxy-jaggy! arﬁ\ﬁrg,; -1H-
N- Hydrpxy- 3-[ 1- (2~ i sopr opyl am|no- et hy|l ) 3)9 401
P-(2, 4, 4-trinmetRyll ~~pr pentyl))-1 H heipperimidazol-2-yll-
dazolt 5-yl]- acryljam de 3-[ 1-({( 2- Et hy|l @ming3-dimethyi-
ethyl )} 2-(2,4,4- 40 387 trinet Hyl-pentyblu)[y-rg.mI 3
3-{1-(2-Diethylamino-
>L{° 0 ethyl)-2-[2-(2,2-
YT \/\\/[L‘ﬁ/ dimethyl-
P
60 [ 430 propionylamino)-ethyi]-
. N/ 1H-benzoimidazol-5-
7 yl}-N-hydroxy-
acrylamide
o 3-{1~(2-Diethylamino-
Xy l X . ethyl)-2-[(2,2-dimethyl-
61 (\. // o 416 propionylamino)-
/ methyl]-1H-
"\/ benzoimidazol-5-yl}-N-
hydroxy-acrylamide
. N-{1-(2-Diethylamino-
N N NN ~B5-(2-
\N OH m -
62 4 402 y roxycarbamoy
) vinyl}-1H-
[ "\7 benzoimidazol-2-
yimethyl]-butyramide
o 3-[1-(2-ethylamino-
mwTH ethyl) -2-(3,3-dimethyl-
63 » * 359 butyl)-1H-
S benzoimidazol-5-yl]-N-
N hydroxy-acrylamide
3-[2-(3,3-Dimethyl-
)\_\_/ J butyl)-1-(2-
< > I Dimethylamino-ethyl)-
64 \N P oM 359
( 1H-benzoimidazol-5-
/~/ yl]-N-hydroxy-
acrylamide




ai benzoi m dazol -5-yl]-N hydroxy-acryl am de
3-[1-(2-Diethylam no- |I~" ethyl)-2-(2,4,4 41 415

wao tiommsdoyd - pentyl)-1 H ~~ benzoi m dazol - 5- yl ] pdX¥/$G2006/000217
hydr oxy-acryl am de 3-[1-(2-;g% et hylam no 42 345
ethyl)-2-propyl-1 H -\ p benzoi m dazol -5-yl]-N

hydr ox
43 387
hyds ox
et hyl &
hydr ox
136 _3-

y- acr

Cqué”ﬁi} 3-[2-Butyl -
ethyl)-1 Mdazol
y-acryl ani'de=3/[ ARt yI - 1
ni no- ethyt) - 1H ol , ™benzg
y-acryl ani de WO 2007/ 030(
[1-(2-Diethylam no- 16-_¢

1-(2-

5.yl ]-N:

348~ 44
i m dazd
80 PCT/
thyl)-

m-ggmmﬁetﬁﬁammo

eggvﬁ?:z-pentyl-1 H-

| beBzgthjdal-5-yl]-N-

i

met hyl
yl]-N

66

sulfanyl -ethyl)- r J 1 H
hydr oxy- /a\cryl amde 3-[Z2

(o
=

HN——DH

benzoin
- But yl -

357

34 4 &{Dimethylagino-
lettyB=2-@I%2,2-trifluoro-
ethyl)-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamide

67

396

N-Hydroxy-3-[1-(5-
methyl-1H-pyrazol-3-
yh-2-(2,4,4-trimethyl-
pentyl)-1H-
benzoimidazol-5-yl]-
acrylamide

68

345

3-[1-(2-Ethylamino-
ethyl)-2-pentyi-1H-
benzoimidazol-5-yl]-N-
hydroxy-acrylamide

69

329

3-(2-Butyl-1-pyrrolidin-
3-yl-1H-benzoimidazol-
5-yl)-N-hydroxy-
acrylamide

70

343

3-(2-Butyl-1-piperidin-
4-yl-1H-benzoimidazol-
5-yl}-N-hydroxy-
acrylamide

7

359

N-Hydroxy-3-[1-(2-
isopropylamino-ethyl)-
2-pentyl-1H-
benzoimidazol-5-yl}-
acrylamide




" ~~ isopropyl am no-ethyl)- 46 345 1 H benzoi m dazol - 5-
rNN yl]-N-hydroxy acrylamde \ oN 3-[2-Butyl-1-(3-
w0 3@posyyd am no- propyl ) 47 359 1H benzoi m dazobehsG2006/000217

yl 1-N-hydroxy- acryl ami de ~NMo3-[1-(1-Benzyl- ;N
pi peridin-4-yl)-2-butyl- 48 433 1H benzoi m dazol -5
Yl ]- N hydroxy- acrylam de u\ ~N 3-[ 2- ButyBroengi[t-[2-( 2

et hyl ajr no- et )-1 H 49 / 329 benzoi| r b- =
nydr oxy-acryl a Vde 3- [2:] axyl -|1- (2 u/ %gt%%mg eYAy]) 2
sd@r opyl am no- &t (/| BB3 non-3-enyi-1H-

LH bengoi mi dazol - 5y - N-hytir oxy NN apgéﬁgamldégol 5-yl-

3- [ 1- (R- Di et hyl ino- ~..NN ethyl)- 2% 3511~
387 tr|nethyl-pentyl)-1 H benzpi m daz C“éa'? P- N
nydr oxy-acryl apd de WO Z200/7 030080 PCT/ HMQQ.(P*}Z.@QT

—~ - - - i - N "
137 q 3-[% (2-Ethylamno Qx et hy et ylamm%lethyﬁ-Z—

. non-6-enyl-1H-
73 /ND/\/LTH 385 benzoimidazol-5-yll-
/JN o acrylamide

3-[2-Hexyl-1-(2-

w:@/\)ku/oﬂ methylamino-ethy!)-1H-
74 . 345

benzoimidazol-5-yl]-N-

hydroxy-acrylamide

R

N-Hydroxy-3-[1-(2-

/ :\Cf\/u\ methylamino-ethyl)-2-
75 f[ 331 pentyl-1H-

benzoimidazol-5-yl}-

N acrylamide
i N-Hydroxy-3-[1-(2-
% D/U\T” methylamino-ethyl)-2-
76 ) " lars octyl-1H-
benzoimidazol-5-yll-
" acrylamide
] « il 3-[1-(2-Amino-ethyi)-2-
4 U\J\E: octyl-1H-
7 % 359 benzoimidazol-5-yI]-N-
o, hydroxy-acrylamide

3-{2-Butyl-1-{2-

g N _OH
/_/—</ :@ i (isopropyl-methyi-

78 /\ 359 amino)-ethyl]-1H-
>/,/; benzoimidazol-5-yl}-N-~

hydroxy-acrylamide




52 359 benzoi m dazol -5-yl]-N hydroxy-acryl am de

N- Hydr oxy-3-[1-(2- ~~~r isopropylam no-ethyl) 53 385
w@20030808 tri fluoro- propyl)-1 H benzoi nmi dazobebsgiops00217
acrylamde 3-[1-(2-Dinmethylamino- y ~ x SOX
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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,
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[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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5 T 7T b 17 A 0.066 97 0.10
6 0.18 52 0.025 98 0.32
7 0.091 53 0.10 99 0.12
8 0.052 54 0.048 100 0.19
9 0.21 55 0.037 101 0.08
10 0.14 56 0.029 102 0.54
11 0.070 57 0.090 103 0.10
12 0.064 58 0.030 104 0.41
13 0.42 59 0.077 105 0.13
14 0.077 60 0.10 107 0.074
15 0.085 61 0.070 108 0.043
17 0.13 62 0.054 109 0.048
19 0.064 63 0.051 110 0.044
20 0.26 64 0.10 111 0.029
21 0.38 65 0.078 112 0.12
22 0.064 66 0.34 113 0.016
23 0.045 68 0.034 114 0.063
24 0.51 70 0.068 116 0.10
25 0.23 71 0.040 117 0.19
26 0.040 72 0.017 118 0.48
27 0.23 73 0.026 119 0.18
28 0.021 74 0.028 120 0.11
29 0.13 75 0.050 121 0.079
30 0.021 76 0.018 122 0.037
31 0.045 77 0.026 123 0.027
32 0.060 78 0.044 124 0.085
33 0.23 79 0.040 125 0.16
34 0.88 80 0.040 126 0.042
35 0.082 81 0.12 127 0.078
36 0.096 82 0.10 128 0.031
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Cell-based proliferation 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.

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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3 2.22 49 1.75 95 0.57
4 2.62 50 0.17 96 0.70
5 2.58 51 0.26 97 0.67
6 2.69 52 0.21 99 1.89
7 0.81 53 1.06 100 2.25
8 0.56 54 0.46 101 2.44
9 1.87 55 0.91 102 2.08
10 1.77 56 0.90 103 0.48
11 0.48 57 0.65 104 1.99
12 0.51 58 0.38 105 1.77
13 55 59 2.28 107 0.63
14 0.63 60 2.48 108 0.44
15 1.50 61 1.32 109 0.49
17 1.19 62 2.60 110 1.74
19 0.53 63 0.54 111 0.21
20 2.66 64 0.73 112 0.88
21 2.51 65 0.56 113 0.61
22 0.75 66 8.8 114 0.72
23 0.19 68 0.52 116 0.70
24 2.99 70 7.0 17 1.80
25 2.38 71 0.24 118 1.88
26 0.37 72 0.16 119 0.77
27 1.42 73 0.23 120 0.49
28 0.18 74 0.55 121 0.49
29 1.92 75 1.20 122 0.15
30 0.31 76 0.29 123 0.15
31 0.42 77 0.67 124 0.54
32 0.74 78 0.54 125 0.68
33 2.11 79 0.45 126 0.42
34 44 80 1.37 127 0.34
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[0475] Table 3. Cellular or Growth Inhibition Activity in Various Cancer Cell Lines

Cell lines
Compound| HCT116 | A2780 PC3 HEP3B
1 ++ +4F b ++
7 + + ++
8 ++ ++ et +
22 + i+ b
23 ++ 4+ +4t
30 ++ 4+ +++
40 +44 P +++
44 + ++ 4
46 +++ i+ ++ ++
50 +++ 4+ +++
52 b+ 4+ o+
58 +44 +++ +++ +++
71 - +++ +ht
111 +++
130 bt +++ b

(“+++” for Gls < 0.5 pM, “++” for Gls between 0.5 and 1.0 uM,” +” for Gls, between
5 1.0 uM to 5.0 pv)
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(K Active 39 Active 63 Active

12 Active 40 Active 65 Active

14 Active 41 Active 68 Active

17 Active 42 Active & Active

19 Active 44 Active 74 Active

22 Active 45 Active 130 Active

26 Active 46 Active

28 Active 48 Active

[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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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
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Q‘hégmean values for the plasma compound concentration-time profiles were used in

mouse PK study.

[0486] The PK parameter AUC y..s providing the information on the overall exposure of
the drug in vivo is one of the key PK/PD parameters that helps in predicting the efficacy of
an anti-cancer compound. The higher the AUC value, the better will be the in vivo efficacy
of the compound at similar in vitro potency. Pharmacokinetic data of selected compounds

in Table 5 were shown in Table 6 below.

[0487] Table 6. Representative pharmacokinetic data [compounds were in
hydrochloric acid salt form (2HCI), dosed at 50 mg/kg, p.o.]

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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180D, ImthegBstodigor@nalg athgmicowidg mice (farlan)o 92-84 waele OI 3ge would

Q>e lfﬁplaﬁgd gub%ﬁtaﬁéou%ly@r?’th%@l&nl@w@@% xaﬁ6 &allg B Igé:?’T 111 G%nﬂa%%olon tumor

@e@@or ‘ﬁ'ﬁ“ @X @% 0855 @%BQQW‘W @lgnaq@r@r 8@'58@’ Vﬂthf??( 1.1037’e"‘°' of PC3
Zbr&?ate 4dnder 8alisO0NBerl thbABmdr BAchedSthe sé @b Am? Ghel GertdgéBt nude

0475], T
,&?;'f? \(\/I?l,l! 9/ch Havb;m%ﬁyn&va&%l‘]s ljbe;é]trﬁérl%l:oug ﬁ%éléb@é&&@ thhibitors
Gonjsobm disEITH1 B ATeOiarRCeeHER3d administerad io- xenograftynude mice
nt '5er§oﬂ'é5ll%#ntf'é’b$no’bsly%? o'r"all? 'Bﬁll f5f"12-§1 'Héy Hhetdssingddlutie will be

+4++ +++ +++
0.01ml/g body weight. Paclitaxol, used as posmve control will be prepared for intravenous

administration in an appropriate vehicle. The dosing volume for Paclitaxol will be 0.01
ml/g body weight. Tumor volume will be calculated every second day or twice-a-week of
post injection using the formula: Volume (mm?) = (W? x 1)/2, where w = width and | = length
in mm of an HCT116, or A2780, or PC3 tumor. Compounds of this invention that are
tested would show significant reduction in tumor volume relative to controls treated with
vehicle only. Acetylated histone relative to vehicle treated control group when measured
shall be accumulated. The result will therefore indicate that compounds of this invention
are efficacious in treating a proliferative disorder/disease such as cancer.

[0491] The details of specific embodiments described in this invention are not to be
construed as limitations. Various equivalents and modifications may be made without
departing from the essence and scope of this invention, and it is understood that such
equivalent embodiments are part of this invention.
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V\@ pl { (??080 PCT/ SG2006/ 000 157 Histone H3
é}aylsg 3ssay [0476] A hallmark of histone

deacetylase (HDAC) inhibition is the increase in the

aqet yl ahi.gh J,lg]\anftr%ffomugmnes H stone acetyl ati on,

i ncl udi ng H§ and H2A can be detected by

I nmuno- bIottlng (western-blot). Col 0205 cells,

approxi mately 5 x105 cel I sy 5 we seeged in the

previ ously descri bed |u ul ti d for 24 h and
subsequently treatged XC_inhi biltorys agents and,
a positive controla'ﬁ @ 'f illnal oaiis

sohcentration of 10 pM
After 24 h, cells vvere"ﬁarv x and | ysed according
to the instruction frq;q‘h Sigma Manmalian Cell Lysis
Kit. The protein concent farimoife as quantifi ed using
BGRe/ TRt hod (Sigma Pte Ltd). The protein | ysate was
separated using 4-12% bis-tris SDS- PAGE gel 10
(Invitrogen Pte Ltd) and was transferred onto PVDF

menbr ang’ (8 Mtlﬂaﬂy Ldudstitutdd) Ehetd¥BIFAr gdGp WAk HtioRaNd substituted

usin rlrm ecific for acetylated histone
I—l@ef(e??ﬁg loglky gr@t’%orﬁ Xp ‘?‘ﬁgmﬁﬂﬁ ection antibody, goat

anti rabbit anti body conJ ugated with HRP was used

accor di b2 agisNQ gty uction (Pierce Pte
Ltd). ARt% R g’ﬁg‘?/l ng T ﬁééd%t é%ﬁ?: anti body fromthe

menbr ane, an enhanced cheni | um nescent substrate for

?ﬁt ect In‘g{m |sosfele%@fdrﬂ%ﬁ1 e 'Q%L@Q?Oﬁ%lﬁlnbbﬁ)bH \éﬂ<§lt ARSIBA akpihyd, heteroalkyl,

e rane e substra 1 3

né’M‘B? b v@'é‘:'o@@ gedqic 'gdl’r a?'kf}xﬁa a%gjg]?or R"S(O):R™,

s&'G(ORARIFIRIE., ThR"X@{M{R 2DF}‘?P -m vvaB”Ndé%b@(Q))B@d usiRIN(REBOR™-,
fz S h

obser(vegi(gk'@q?hg dé?{(/jealcgb c?ﬂﬁ Wbﬁg%gﬁ? gmngwtb g[{tlft\e/cél y

anal yzed using UVP Bi oi magi ng software (UVP I nc,

Upl and, REAY selddi6d HamURE grétibecoh&iSthg erHe,| -Uédall@g@lnﬂl%byl each of
t he denS|ty ofr@ictl n.in the 20 corresponding sanpl es

t g"highmavPerapEonaly PURSEURS: of t he protein. [0477] The

results of inmmuno-blotting assay using acetyl ated

hi st one X'_g%daﬁpgrjek?ﬁ) danf & different and are independently selected from the group
consisting of: H, halogen, -CN, -NO,, -CF3;, -OCF3, alkyl, alkenyl, alkynyl, haloalkyl,
haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, alkoxyaryl,
alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy, cycloalkenyloxy,
heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy,  arylalkyl,
heteroarylalkyl, arylalkyloxy, -amino, alkylamino, acylamino, aminoalkyl, arylamino,
sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky, -COOH
-C(O)OR?, -COR®, -SH, -SR®, -OR® acyl and -NR'R®, each of which may be optionally
substituted,

each R* is selected from the group consisting of: H, alkyl, alkenyl, alkynyl,

haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,



shown in Table 4 for representative conpounds of this
i nvention. WO 2007/ 030080 PCT/ SG2006/ 000217 158
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Acetyl ation Acetylation acti vfties activities

SR U ALB0TR TR T b onrn

Acu Sﬁ'éut% Active 50 Active 3 Active 35 Active 52

Active 7 Active 36 Active 55 Active 8 Active 37

Active 58 Active 11 Active 39 Active 63 Active

Acti ve A?GC*A% s\rdegendgptly %ecfePJFONtihexﬂéOW1°°Aﬂﬁqrw&fd$ alkyl, alkenyl,

Acikyng, ha]oéllq@chewmamal Aeidalkgl, Fn’éterﬁﬁytdldéﬂ(yl a8, A\@tekdé@ylélcg:cloalkylalkyl
|1V
AP e gy SR EERAGHS 7, o irbdueyih sptonaly

dsHedtigttedit e t hat conpounds of this i nventl on i nhi bit
hi stone deacetyl ases, thereby resulting in the
accunul at i on of acetyl ated hi stones such as H3.

Measur eff8ft Rof indepenseniselestesian the qrws@ps'mavw iakyl, alkenyl,
staﬂdynyllﬁa}()almaﬁelél&)ﬁmm Gycloﬁlkylhﬁeterﬁcydldalkw Hﬁ/l I1*|ltehia\/yf¥rcycloalkylalkyl

eI RIEAIRIR stk et BEFHAEN R Byt JiebniBavede optionay

pﬁ&%sé'ttlted bi ot ransformati on reacti ons nedi ated by P450
i sozynmes. 10 [0481] Pool ed human |iver m crosone (HLM
was purch se7d froBmiPBD Gentest (BD Bi oSciences). The

i ncubat PBHERCHMSR sif dnflependertbt selsstagddiamy themremy cageisting of: H, alkyl,
calikenyg)] at@ny,otaidalkylVeERERIKY, )Gyclﬂé@ﬁHfﬂﬁéﬁ&fy%élk\ﬂ SW8t eBferoaryl,
S%&/&I‘édl%ll@l (r%’llserocyclc'\)ﬁlglp falkyl, arymvlylg heteroaryla(?kyl and acyl, each of which

may be optionally substituted;

each R" and R" is independently selected from the group consisting of H, alkyl,
alkenyl, and alkynyl, each of which may be optionally substituted;

each 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



phosphate, 66 nM MgCl Z i n H2O), NADPH- generati ng
system solution B (40 U m 15 gl ucose-6-phosphate

waledwydsmgenase in 5 mM sodi um SI trate) and 1.0Opams61006/000217
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m' crosomal protein, respecti & y, in 100 nmM pot assi um

DS YA e B by SRR B R0, [

| ce-col d 80% acetonitrile and 20% DVSO. Sanpl es were

subsequ 2€ rgaf f 0
Csln]%teg)%l%ﬁ'L)Rof %? (?ﬁeR sﬁﬁ%ﬁngﬁtﬁy&ecﬁ aﬁb et?% egd&’[p Qé%ﬁ's’tmg of is
L |

o the, GrolRaFersisting ot e halpeeny it i alkanyly @lkynyl, haloalkyl,
alhﬁlo}a!lkbﬁ,;l héxeroamgp ﬂdalmscﬁcwﬁﬁd%ylnhb@dﬂﬁz | Rterb&ycloalkenyl,
BRI R T R TS S p——"
p@wlwmtﬂnmﬂa’l Ll]etam@]sﬂba&alheltmoaIk(/IPH’etEwmfyIBeterldaBylA arylheteroalkyl,

ToxaRREE, hﬁ@xyéll@%f’ .th ﬂézgf awag){ %ﬁﬁng Iqxg,t 8Ikynyloxy,

remal ni ng 's ca
vmcé"i"lm?”@@i&éét RLETPPR by'%ym ap{"a%y fJ/@@/ﬂ?éiWan bejeroaloxy,  amino,

tuarmla(rmm) dninGatyai naéylh@mlﬁer |amdwousq3hbh&<yprlb%ﬁiylox COOH,

*SpLob. OByt e T SR et
t ZB!M_’SUiﬂnW aminsgifomsy, woandkcyl?;@atﬁ&f%@h néayba @plichathBdfubstltiited,

>3PRBG g 3 wl;lx% @&Q’ tg&eéﬁezgxbth @% nzt%eZ§ fﬁf@dvhicgwéﬁggﬂz §’2%ched form

>30 35 >30
>80 OEWaﬂbe%}*bsrthﬁs@Ftem?éclmwpw in vitro tv2>30 nins

for the above conpounds signifies that Lhe 10 i
contrlbtlont t he cl earance of the oun ue

to metaboli e}%cf)gafré%("bg&et gauR 8°T)sésq' cﬂ% “CHz 25%2'\’/i'9'3=CH" Cs-Ce
siatkilane, o€ 4lad atkanderiee| @s-Cin qmyeyleiner;gcg-@agejclohmylf - Urisbiestituted or
a@@bétrpu%oe%ﬁdo@(%‘PSM&% s&gétlﬁﬁrgs lﬂé% %e?%?e%] frgpn the group

above results denpbnstrate

( FeNsidip@ obferadilical |y

m, n and o are integers independently selected from the group consisting of 0, 1,
2, 3 and 4;

or a pharmaceutically acceptable salt or prodrug thereof.
2. A compound of claim 1 wherein Z is attached at ring position 5 or 6.

3. A compound according to claim 1 or 2 wherein Z is -CH=CH-, and is attached at
ring position 5.

4, A compound of any one of claims 1 to 3 wherein R® = H.
5. A compound of any one of claims 1 to 4 wherein X and Y = H.

6. A compound according to any one of claims 1 to 5 wherein R* = H.



15 stable in human Iiver m crosone assay. Toget her
Wi th the appropriate physicochem cal properties,

weE2@7/030080 ecul ar wei ght, | ogP and hi gh sol ubi | p¢WsG1006000217
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above conpounds coul d exhi bi tl®%adequat e

phar macol ogi cal osure and effect to th

admi ni st?t und ﬂ‘f FHh8.F8Y Yo Pf %@'ﬁéélt%plwﬁ‘e@ﬂ%%ﬁ)?“mﬁ m+n+o is

| ranMhtegeriSblactaa drokitinegrocp ¢drisistigf afdi €2, B@488] Conpound

was di ssolved in appropriate solution (saline or DVA

and Cremaphor in saline) at 1 ng/m for intravenous

(18v) adrf eAraound penerding tojany On& 96 ¢laimhyl|to € atherdipthe sum, of Pa+n+o is

Tweg 80 in water at 5 nmg/nl for oral admnistration.

M ce were randoni zed according to body weight,

grouped three per tinme point. Mce were adm ni stered

singl e |A/cagsand ﬁscfc'ﬁngmf F)onéioh clamid 1 weﬂé W{\emrndm BgkRcted from
0 g) via gavage. At pre-defined tine

pomrgggon(s goiry/ or 10 30mn, 1, 2, 4, 8, and

24h), one gf(SBf)’R%’b NRZS@ was sacrificed by overdose

Co2 and bl OQ@RQQFBB)ZLWBMEIG coll ected by cardiac

puncture. The hlaod sanples were centrifuged

i nmedi at el y=(FBr Rl@? r?'ﬁnRa'( 3000 rpmto separate plasma,

and pl asma WBRPRKeRFRBzRRY; -80 C until anal ysis by

LC/ WS/ MS. Bef.gto s1s, the nmethod WO

2007/ osooso?é&% @%@%3@% 4950 was devel oped for
LG/ MBS/ VB as48R“RTICRARRINRRBE. val i dated for

si gnal -response of the calibration standards,

aut o-sanpler stability for -15 hours intra-day

i Mer - d COF%P&“P%P&W%?E PAVYens S flgims bFﬂB(‘f"QP”etﬂ' %t isé‘ﬁ'eCted from
sttanglaugisoralkahdgielt ng the bl ank plasma. QC sanples at
three di ffergﬁioRﬂg{Wﬁzﬁatl ons in triplicates were
prepared to '‘determne the 5 accuracy and preci sion.
The extr act d8REB™%aMRTRS: were conpared to unextracted
sanpl es to hehm)qmzo‘ﬂaze extract| on efficiency of the

anal yte. kg,y using triplicate
sanpl es of i /ﬁL)%(FF ﬁw@ R'o obtain accuracy and
preci si on ayCRHB*)qQOR*@RIYNRIERT | es were anal ysed usi ng
t he val i dat {:j asﬁh gzlga) anal yzed by the non-
conpar t ment SI n I in 4.0 software

( Phar si ght , -(WBffRfaétr(ﬁ}RffiPé Rff&” USA). 10 The nean

val ues for BR» b1 WW7 concentration-tine
profil es Wertem 5 '?‘W J( study. [0486] The PK
par anet er AIERO |ér§"?Rp'?o)a'\{§§ W #AL i nformation on the
overal | expgqsRFR*'p{CREKR)-@RAR)MNRIR is one of the
key PK/ PD paraneters that helps in predicting the
efficacy of 15 an anti-cancer conmpound. The hi gher

t H AUC Arednyeund lecdnding tor anyi drie df elainhee 1 ite O wyheceine fhei aoappund has
ofthégﬁnggnpound at simlar in vitro potency.

Phar nacoki neti c data of selected conpounds in Table 5
were shown in Table 6 bel ow



[0487] Table 6. Representative pharnmacokinetic data
[ conpounds were in 20 hydrochloric acid salt form

wa 20dCh3a0sdlosed at 50 ny/ kg, 86J Conpound AUGeCT/861006/000217
(ng.h/m) 1 1868 8 1836 1301050 [0488] The data in
Table 6 further denonstrated thaE)conpoynds wi th high
metabolic stability as shoX epreBént ati ve
compounds in Table 5 tofe =r\\ t h@ appropriate 25
physi cocheni cal pr oR€ eu —Z ol €xuRar wei ght,
l ogP, and high sol ubi | i ¥ ep€ able to yield adequate
phar macol ogi cal expggurg and efffect in the ani mal when
adm nistrated orally, nR#vo antineopl astic (or
anti-tunor) effect Bf HDAC I nhi biting agents: 30
[0489] The efficacy of é@éonpounds of the invention
can then be deter mR&d i7ng in vivo ani mal xenograft
studi es. The ani mal xenograft nodel is one of the nost
conmmonly used in vivo cancer nodels. WO 2007/030080

Zf%f;/ acgg\oc@gg)gggdlgcctn@ﬁ th %541)9 gJiezofn c tln&éjﬁ%% quvzue A7 n%a compound

b@a?ﬁﬁﬁ@ﬁﬂ%ﬁ subcut aneously in the flank with 5 x 108
cells of HCT116 human col on, t unog ceI or with 5 x
106 cells of A2780 human ovari an } ceIIs or wth
5 x 106 cells of PC3 )ﬂ c \cells When t he
tunor reaches the é?%e%loa gng;—€he xOmdgt aft nude 5
m ce woul d be paired,, i vari ous treat nent
groups. The sel ect el NJAC L hibftors would be

di ssolved in approprﬁ icles and adm nistered to
xenogr aft nude niceszn ritoneally, intravenously
or orally daily for 1221 days. The dosing volunme wl|
be 0.01 ni/g bodylﬁﬁlg Raclitaxol, used as
positive control, MAhb7be %repared for i ntravenous

adnini stration in an appropriate vehicle. -The dosing
vol une for Paclitaxol mﬁll be 0. 01 10 m /g body

ght. be calc ond
W% or {_\ &H@B‘éﬁ/‘]\?\é&%ﬁ'ﬂ 0 angtonenojfe ﬁ%ﬁs& \I&XG{ LR %hd R are
f tﬂfi?ﬁﬂnﬁenﬂv&el@ﬁ@d framythe-orowRconsislingqf Haklkylealienyl amdchntynand
I =1length in mmof an HCT116, or A2780, or PC3

t r. ounds of this invention that are tested
10 vv!loj{lllod sﬁo&%‘?f’% PGCOENNG 1P AT PP A claiing e 1 Swihersie R2° and R*' are
r iebigenuently Gelectat! fromshd groas eshsistingof Hvatai mlye onl y.
Acetyl ated histone relative to vehicle treated contro
group when neasured 15 shall be accunul ated. The
r&sul t Aicompaund rre¢asding foreuly on¢ ef didias 1toMpehards R atdiR¥ are H.
i nvention

15 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.

20

18. A compound according to any one of claims 1 to 17 wherein R? and R® are
methyl.



are efficacious in treating a proliferative
di sorder/ di sease such as cancer. [04911 The details of

we p@cioddogo enbodi nents described in this inventpPONS@r086/000217

10

15

20

25

not to be construed as |initaf%ons. Various

equi val ents and,nodi fi cations be e W {hout ,,20 ..
Gbhr o1 A PANY AecudhE Rt a0aRer Bt o 1 wheioh R Gy RE are
i independent]y satettadtfrans the ydeipso osisting loat, Akt kel ang alkg.

enbodi nents are part of this invention. WO 2007/ 030080

PCT/ SC2006/ 000217 162 What is clained is: 1. A

cA¥pound* eFMRAYEd EEparding tq By ome piclains NoRPR whengin' RE\ang R* are

0 indePendéntlyRseeck@i i fhelgroupltergiting BiH iafid QPRYI.Opt ionally
substituted heteroaryl group, an optionally
substituted heterocycloal kyl group or a group of

f mul a:A dthpo(rERaRBRIINgte 6y GR2IR2EB)nms | CRDARREYIAR* and R® are H.
NR26R27; R2 is selected fromthe group consisting of:

H_al kyl, al kenyl, al kynyl, heteroalkyl, cycloalgxl,
cyP@l oal KefRouUBy ELentiRg tapmy Pne off Kaimg dl tey21 wherein R* and R* are
R]ﬂc@b@)c@ﬂt% seldletiStda) up coﬂa&st&%%@(l—@)a B%@ér%%%lk nyl, alkoxyalkyl,
R11§02N(R12)R13_ R1IIN(R12) (O R13 R11IN(R12) S ngu
REIYRPR12) C(O) N(R12) R13- and acyl, each of which may

be optionally substituted; R3 is selected fromthe

grQup cansi.sti - - a , n 3 27
WESoh ey o aBloriihg i ap CHhetndims 308 2L MheroRTEE ol 7 are
t Hrdegenfeniby selpcteddioahthe grayp gpesisting ep & elsyleng agdl ect ed
fromthe group consisting of: H, hal ogen, -CN, -NO2,

-CF3, - 3, alkyl, alkenyl, alkynyl, haloal kyl, . o7
ol KBRS SERTRG o Fhep s SRS 1 By BERRDIR® and R are
cyraleparidenthy belediaxt &roraaiie lgaaib kophsisting edf @, sty 0ethi eypropyl, propyl,

arb’d{& ;/Jgﬁﬁt@rr [?é%é)?f,l hex y%&ﬁ%e@%&%%&)@thﬁ' koxy,

al'k koXya

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;

H H

| |
S LI P U N

H

N / ry
?(\/Y o L v N N



25 al koxyhet eroaryl, al kenyl oxy, al kynyl oxy,

cycl oal kyl oxy, cycl oal kenyl oxy, heterocycl oal kyl oxy,
whedoensoyec| oal kenyl oxy, aryl oxy, heteroaryl oxypCcT/SG2006/000217

aryl al kyl, heteroarylal kyl, ayl al kyl oxy, -ami no,

al kyl am no, .acyl am no, am noal kyl, aryl am no,

sul fonyl, alkyl sul fonyl, arylsul fonyl, am nosul fonyl,

am noal kyl, a al ky, -O0OOH -C(O ORS, -CORE, -SH,

-SR6, -OR 6 #cyl and -NR.R8, each of which may yd

opyi onal |y N30 supsti tyfed~edch s sel egfed A7 N
tﬁgigfshﬁ/gons' ting oft H, aIkyI,|aIkenyI, al kynyl , ™~
hal oal kyl, het groal kyl, cycloal kyl heterocycl oal kyl,

aryl, heteroaryl, cycloal kyl al kyl, WO 2007/ 030080 163

PCT/ S&006/ 000217 het erocycl oal kyl al kyl, aryl al kyl ,

het eroaryl al kyl and acyl, each of which may be
optional iyt substituteg: j
sel ect ed onn1the group co

al k yl NH
cyctoal kyl, heteroc yl, ary. -
cycl oal kyl al kyy, heterocycl oal kyl al kyl, aryl al kyl;

het eroaryl al kyl and acyl, each of which may be
optionally substituted; each R6 is independently
sel ected fromthe group consiisting of: H, alkyl,

al kenyl J_ 10 al kynyl, hal oal k het er oal kyl ,

cycl o y het er ocycl oal kyl, anyl, heteroaryl,
cycl oal kyl &l kyl , heterocycl oal kyl al kyl, aryl al kyl,
het erQaryl gl kyl and acyl; each o ich may be

0 on bstituted; each R7 apd R5 is

i ndépendent |y |sel ected from ihe grQup consisti : N
H o alkyl, 15Jalkenyl, al RyRyl Al &1kyl , "N w
I

het er oal kyl +~ cyctoal kyl , héterocycl oalkyl, aryl,

het eroaryl, cycloal kyl al kyl, heterocycl oal kyl al kyl ,
al kyl , heteroaryl al kyl and acyl, each of which
optionally substituted; each R" and Rl12 is

enyl, and al kynyl, egch of which may be
optional |l y>pubstituted; 25 each 0 R21, R22, R23,
and R25 is [ndependently sel ected|fromthe group
copsisting ®{: H halogen, -CN, - , -CF3, 3, N
aﬁ%ir?\hkgény , aIkynyl?ﬁgéTbakawT\\haloalé%giffv//

hal oal kynyl , het eroal kyl , ®cycl oal kyl, cycl oal kenyl

het erocycl oal kyl, heterocycl oal kenyl, aryl,
5 heteroaryl, cycloal kyl al kyl, heterocycl oal kyl al kyl ,
aryl al kyl, heteroaryl al kyl, aryl al kenyl,

cycl oal kyl het eroal kyl, heterocycl oal kyl het er oal kyl ,



30 heteroaryl heteroal kyl, aryl heteroal kyl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,
wa@bdooxyosd er oaryl , al kenyl oxy, al kynyl oxy, PCT/SG2006/000217

cycl oal kyl koxy, heterocycl oal Kl oxy, aryl oxy,

aryl al kyl oxy, phenoxy, benzyl oxy heteroaryl oxy, am no,

al kyl am no, acylam no, am\poa)kyl, arylam no,

al koxycar bonyl, al kyl am noca ', sul fonyl,

al kyl sulffonyl, am nosul fonyl| aryl sul fonyl,

aryl sul fq nyl -O00H, -C(O OR5, <COR5, -SH, -SR6, -

and 35 acyl, each of which nay e optionally

substituted; or R0 and R21 when|taken toget her may

f grotip_of formula kansggsﬂ and/ or 8
mh‘pr?akéﬁ t oyet her may Form grgﬁgzof fosﬁ%fgngUBgr

=S, and/or WD|2007/030080 164 PCT/ S(2006/ 000217 R24
and R25 when taken together may form a group of
formula =0 or =S; each R26 and R27 is independently
selected fromthe group consisting of is selected
fromthe group consisting of: H, hal ogen, alkyl,

al kynyl , hal oal , 5 hal oal kenyl,
het er oal kyl , cycl oal kyl, cycl oal kenyl ,

het erocyfl oal kyl , heterocyql oal kenyl, aryl,

cycl oal k ~dDet erocycl oal kyl a
aryl al kyl , heteroaryl al Kyl, arlyl al kenyl,
cycl oal kyl het er oal kyl , het eroclycl oal kyl het er oal kyl ,

het erear yl b8t er oal kyl I h oal kyl , hyd , N
h /ggyakﬁglf\alkoxyf‘/?tﬁﬁﬁéﬁﬁiTT/g?koxy l ~
al kenyl oxy, al kynyl oxy, cycl oal kyl koxy,

het er ocycl oal kyl oxy, aryl oxy, aryl al kyl oxy,

het ergary/oxy, am no, 10 al kyl am no, am noal kyl ,

acyl am aryl am no, phehoxy, benzyl oxy, COCH,

al koxycar bonyl , al kyl am nepcar bonyl, sul fonyl,
g:;’of

al kyl sul fonyl, al kyl sul fi aryl sul fonyl ,

aryl sul fi , am nosul fortyl , ]SR5, and acyl, e

whi ch may bg optionally substituted, 6 R2 OH
en _taken pget her wi t hbeNRi t r ogefi tat onf't o whvCh

th a tached ferm an optionally substituted

het érocycl oal kyl groep; 15 Z is selected fromthe
group consisting of -CH2-, -CH2CH2-, -CH=CH, C3-C6
al kyl ene, C3-C6 al kenyl ene, C3-C6 al kynyl ene, C3-C6
cycl oal kyl, unsubstituted or substituted with one o
nore substituents independently selected fromthe
group consisting of C1-C4 alkyl; 20 m n and o are
i ntegers independently selected fromthe group

consi sting of 1, 2, 3 and 4; or a phagmaceutically
accept abl e t or prodrug thereTL(/\Zﬁ//pna
N N
}{/\\\/// \\T/// ?lfA\\v//N\\T/// jfz\\\v// \\T///

27. A compound according to any one of claims 1 to 8 wherein R' is selected from

the group consisting of:



2. A conpound of claim1l wherein Z is attached at ring
position 5 or 6. 3. A conpound according to claim1 or

w@208hes@8n Z is -CH=CH, and is attached at rpagEsSG2006/000217

10

15

position 5. 30 4. A conpound 8¢ any one of clains 1 to

3 wherein R3 = H 5 A conpound of any one of clains 1

to 4 wherein X and Y = H. 35 6. HA conpound accordln

to any one of clainms 1 to 5 wherlein R4 =

2 008 “WGT/SGQOO6%Q2@2&;§/M 57. A cbgfoqu///N\\\///
accerdiny to any one 6f cl ai 1t0 6 wherain the sum

of mtn+o is an integer selected fromthe group

consisting of 0, 1, 2, 3 and 4. 8. A conpound

according te any one of clainms 1 to 7 wherein the sum

of mtn+o is 5 20or3. 9. A compound according to any
o e clal 1 to 8 wherein R1 |s/2elected from t

N
sty R21 ZGWW ~
DoRD3) 2 NRD R27 M 26F0% - (& R20
R21) ((; RR2R23)} N R26R27;

- (CR20R21) (CR24R25) - NR26R27, and -(C R 22 R23)-(C R24
R25)-N R2 6 R27 15 10. A conpound according to any one
of clains 1 to 8 wherein RL is selected from the
group consisting of: _(CR20 3-NR 2GR27; 3- N R26

R27: R22 R23 )3-NR 26 20 R25) 3- NR26R2Z. |- (C
R 20R 2T2- (CR22R23) -NR 26 R P7; -(CR20

R21) 2- (R2ARRS) - NR26R27: - ( R21)-(C

R22R23) 2- NR2BR27; - (C R22 R23)2-|C R2 4 R25)

///\\\,//NH

_NR2GR27.
"~ }L/\/NH tzi

w <

28. A compound according to any one of claims 1 to 8 wherein R' is a group of
formula:
WNHQ
29. A compound according to any one of claims 1 to 8 wherein R' is a group of
formula:
|
N
2NN
30 A compound according to any one of claims 1 to 8 wherein R' is a group of

formula:



25 - (CR20R21) - (CR24R25) 2- NR26R27.
- (CR22R23) _( CR24R25) 2- NR26R27: and - (CR20

w20y /0§0082R23) - (CR24R25) NR26R27 11 A CONPOUNECT/SG2006/000217

10

15

20

according to any one of claindl 1l to 9 wherein the
conmpound has 30 the formula: W) 211117/1131111811 166
PCT/ S&11116 /0 0 0 21 7 X O RNL 745)] OR4 R0
Y R1 RR6 ~ R22 N\ R23 R27 [12. A conpound
according to any one %f ai ns to 8-or 10 wherein
the compound has the‘?’t/o(r}M X% NN R_/2 31
4sZO0OR4 7R0O0NY R21 R2 R24 R23" Rte I/N,Rzs 5
R27 13. A compound according to any one of clainms 1 to
121 wher gicBmBathaeilofdhy BlRy dnBdERRAE ALY WRdreiati¥ds a group of
fromthe group consisting of H alkyl, alkenyl and
afoRP¥sil . 10 14. A conpound according to any one of
claims | to 13 wherein R20 and 1 are independently
sel ected fromthe group consisting of H and al kyl. 15.

A conpound according {0 any onenof clans | to 14
wherein R20 and R21 ar® H. 16 conpound
according to any one of"claims 1 td 15 wherein R22 and

R23 are independently selected frgmthe group
consi sting of H, alkyl, alkenyl and al kynyl.

32. A compound according to any one of claims 1 to 8 wherein R' is a group of

/
BN

formula:

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:



17. A conmpound according to any one of clains 1 to 16
wherein R22 and R23 are independently selected from

‘Wo b@7gssp consisting of H and al kyl. 20 18. Apcosemosoho217

10

15

20

according to any one of claing2l to 17 wherein R22 and
R23 are nethyl. WD 211117/1131111811 167 PCT/ S&G11116
/00021 7 19. A conpound_accofding to any one of
claims 1 to 18 wherein R24 a 5 are independently
sel ected fromthe group consistling~-of H, alkyl,

al kenyl and al kynyl. 20. A congound according to any
one of clainms 1 to 19 wherein and R25 are 5

i ndependently selected fromthe grpup consisting of H
and al kyl. 21. A compound according to any one of
clainms | to 20 wherein Bre H 22. A
conpound according to asﬁigﬁg\wﬁggTalns 1to 21
wherein R26 and R27 are 10 independently sel ected
fromthe group consisting of: H alkyl, alkenyl,

abkynyl | 4R ' is a group of
aéééor di ﬁgﬁﬁgéﬁéﬁgn&@%g% o1f Ct%%n%g t\?\’,her eﬁﬁmRI%G ang P
Riormdlee | ndependent |y sel ected fromthe group
consisting of: H, alkyl and acyy. 15 24. A conpound
according to any one of clai 1 to 23 wherein R26 and
R27 are independently select om the group
consisting of H nmethyl, ethyl|, isopropyl, propyl,
butyl, isobutyl, pentyl, hexyl\\ _heptyl, acetyl and
2-met hoxy-ethyl. 20 25. A conpou according to any
one of clains 1 to 8 wherein RL i a heterocycl oal kyl

group which may optionally.be subgtituted. 26. A
conpound according to gégjgﬁé\gf/cl ins 1 to 8 wherein
R is agroup of formula 25 HH N2 H WO

211117/1131111811 PCT/S&11116/111111217 168 N H NH

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,



\ A"/ VONHN N5 W 211117/1131111811
PCT/ S&11116/111111217 169 cZ~ ~ /OH NH " ~, [ ~/

wo Nd7830080A conpound accordi ng to any one of cleimsc06/000217
8 wherein Rl is selected from7the group consisting
of : WD 211117/1131111811 PCT/ S&11116/111111217 170
HeyaloaleylgxyN hatergeygiqalkplgxy, Ahetgipsrierikeariens deivPxy.o heRyoaryloxy,

ogﬁlafk I, Ch&b%’érylalﬁyp 8erﬂﬂ®foW n ﬂnnbs a‘rﬂ<y%md? atylarifo, ammoalkyl
rmu 0 .,a

n
PR, A5 AYB, DO o naroRy AT RaRy afigryatey
3@ PO ORI @OFRST -SHIgSR°0-ORigncomyl. of clainms 1 to 8
wherein RL is a group of formula: WO
211117/1131111811 PCT/ S&211116/111111217 171 H
céPrpoundhaeeopaiing §f clainhyherin He comepwrd is *@C@dmg‘r @"?Pounds

Rand fhef pSlirdBeditally acceptable salts, selected from the group consisting of

3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
{{j@/\)‘\ (2,2-dimethyl-propyl)-1H-benzoimidazol-5-yl]-N-

hydroxy-acrylamide

3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
H H\)‘\ isopropyl-1H-benzoimidazol-5-yl]-N-hydroxy-

acrylamide
L\_<N N f /OH 3-[2-Butyl-1-(3-dimethylamino-2,2-dimethyl-
:©/\)L” propyl)-1H-benzoimidazol-5-yl]-N-hydroxy-
i acrylamide
\N/
/
\ PN I . 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-(2-
u | / " methylsulfanyl-ethyl)-1H-benzoimidazol-5-yl}-N-
%//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



formula: H 5 32. A conpound according to any one of
clains 1 to 8 wherein RLis a group of fornula: N 10
w@200743m80pound according to any one of cl ai nep¢T/$62086/000217
wherein Rl is a group of fotmula: 15 34 A conpound
according to any one of clains | to 8 wherein is a

greup of fofmula: 35. A édhﬁbDR@VGGWE¥Q$HbZﬁ9m&HﬁHone
J&Q@@”F/tmc{é wher ei n Blnio %aazgr_g.gqmqudro&g).aé@@m.dea
WO 21; /1131111811 PCT/SG211116/ 111111217 172 NH

36. .conpound according to any one of clains 1 to 8
whereiln R is a group of formula: iIN 5 37. A
ndgt d according to any one of claims | to 36

mhereln R2 is gelected fr LS
al kyl dal kyl , het g%ﬁ”% %S‘Pﬁ’é@?% '|[‘ ynyI
al k aI “and * cycl oal kyolelauztOIm;nIdaZ!ﬂétéfsﬂhN~ MWWCW'%
unsu It ted or substituted. 10 38. A conpound

acco |ng to any one of clainms | to 37 wherein R2 is
sqré ted from the group consisting of: H nethyl;

et hoxynet hyl ; [Bicyl co[ 2. 2. 1] 2-yl met hyl ; Adamant an- 2-

yl met hyl ; 2- rret ansul f anyl&[étaqjy-ﬁaynyl -1-(3- dlmethy|am|no -2,2-dimethyl-
2,2, % Gro-athyl ; gﬁyﬂ yl) 112I' t?engblﬁ%EMIS' LrQPydroxy-

i sopro 3, 3- trlflour ropg butyl; isobutyl;

3, 3-di butyl ; but - 3-asaM Ut - 3- yny; 15 pentyl;
2,4,4-1 hyl - pentyl Blcyclo[2 2 I]hept 5-en-2yl;
hexyl ; hex-3-enyl; octyl non- 3-

; %
met hoxy- noqyl], ZH phenyl %E}d—’r%—ﬁre@ps ‘1 (3- qgrg;gqhﬁlﬂrél;{%}?rz 2-

( % m—&@ EEGQI i bHZ) &Wﬂ(\/m}lﬁmmlmldazol -5-yl}]-N-

(CH3) 3 (CH2) - and CH%(ygI[BIZ} acC::q“m dCHZ)

>T\\/N/
3-[2-But-3-enyl-1-(2-diethylamino-ethyl)-1H-

\ N S /U\ oH ]
4 :©/\/ M benzoimidazol-5-yi]-N-hydroxy-acrylamide

thyl

3-[2-But-3-ynyl-1-(2-diethylamino-ethyl)-1H-

== N 2 /n\ oH .
_\—( ﬂ M benzoimidazol-5-yI]-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
\



20 39. A compound according to any one of clainms 1 to
34 wherein the optional substituent is selected from
wo bm7gsmsp consisting of: hal ogen, =0, =S, - CNeCEFHSR06/000217
-CF3, - OCF3, al kyl, al kenyl 7sal kynyl, hal oal kyl,
hal oal kenyl , haloalkynyl het er oal kyl , cycl oal kyl,
cycl oal kenyl, heterocycl oai[kgﬂ Dleﬂwlﬁ@ﬂf@c%im{l)o%(%gﬁﬂﬂuom'
, . hydroxy,, OEM i 6% A d¥liblazol- QJyH-WM/,droxy-
al ko al koxyaryl, al koxyheteroaryl, alkenyl oxy,
al kyny! } ox ” cycl oal kyl oxy2CV@#£1117/ 1131111811
PCT/ S& ;1116/111111217 173 cycl oal kenyl oxy,
het erscycl oal kyl oxy, heterocycloalkenyloxy, aryl oxy,

het eroar yI OXY oAl yl al kyl 3 ﬁé-s[e%ram Y- é‘t}{yl) 2-ethoxymethyl-1H-

I aI kyl OXY, am no, al ky
WI am no, s@pmmnazohﬁwwsfmdfwwry'am'de
ary am nosul fonyl, am noal kyl, al koxyal ky,
OOO—I C(RS -C(O OR5, -SH, - SRS, -O?Sand acyl . 5 40.
The ound of claiml wherein the conpound is
sel ec eti/f rom conpounds, and their pharnmaceutically
accept abI e sdlts, selected- [ﬂﬂmmé’(wlmlw’@ Zedimethyltarery!)-2-
Di et hyl ami no IN-Rydroxy-
/2 @ pt hyI propyl)-1H tﬁeﬁ@g Q%Bé%[dl%d?-@}ﬂl] Frdhory
hyd oxX¥y-acryl am de acrylam'de
3- [1 (3- Di net hyl am no- 2, 2-di et hyl - propyl ) - 2-
i SO gpy[ 1H benzoi m dazol - 5-yl ] - N- hydr oxy- acryl am de
3- [2/ utyl - 1- (3-di et hyl arri no 2, 2-di net hyl -
propyl) - 1H benzoi m dazol - tﬁtw g&gm @Qf(ybmgw_

- ethyl )-1 Hm@wt)d. %Q'mlgasolgﬁ y'f 'ﬁphydroxv-
Y- acrylamide

3-[1-(3- D| nmet hyl am no- 2, 2-di net hyl - propyl )-2 \

et hoxyet hyl -1 H benzoi m dazol -5-yl]-N

hydr x;} acrylamde 3-[1-(3-D nmethylamino-2,

2-di met hyl - propyl) - 2- NS

i sobutyl - 1H bdn#oi mi dazol - SHYFPEHTE 'S?Pmpylam'n? -Bropy-

— (8,3,3-trifluoro- propyl) 1H ben20|m|dazol 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



WO 211117/1131111811 PCT/ S&11116/111111217 174

3-[1-(2-Di ethyl am no-et hyl )-2-isobutyl-1 H
whenzosmsdazol - 5-yl ] - N-hydr oxy-acryl ani de PCT/SG2006/000217

3-[2-Butyl -1-(2-di et hyl am notet hyl )-1 H

benzoi m dazol - 5-yl ] - N hydr oxy-acryl am de

-But - 3-ynfl -1 - (3-d i ne{h{aiispprapkaninogt Hgabutyl-1H-
enzoi m dazol L ig Doty A-QRy droReadH1amidg e
[2- -enyle 1-(3-di mat?:h %‘Iarln [ no-gf ZWIO%

di met YI - ProPY1) - 1H benzoi m dazol - 5- Yl I - N-
hydro -acryl am de

- 3-enyl -1-(2-di ethyl am no-ethyl)-1 H
benzm i dazol - 5-yl]-N hydroxy-acrylam de CN
3-[2-But-3-ynyf-1-(2-di et Byi- emli)lnmthytdnqu-ZIdFmeﬂ\V' -propyl)-2-

benzo' wl ] - ’\”‘yd | i Sl Bridab AL slyil-N-hydroxy-
- t hylbani no- 2, 2 ﬁ’ﬂ?"‘%’ﬁ%py'a 51y] ydroxy

8 3 -trlfluoro propyl) -ﬁFWB@WEmmdazol 5y|] N-
I OXy< *yl am de WO 211117/1131111811
PCT/ S®@11116/ 111111217 175

3-[ 1- (2- Di et hyl ajri no- et hy3)[1-43-Pgneshyianpipg-2ipethylpropyl)-2-
Dr opyl Q@pj\n{mwm dazol 52 yiltlimMnergNY H-tReEginRIEEEHS-yl]-
(2-~ hyl am™no- et hyI - 2-et hoxynet hyl -1 H \

ol mi dazol 5-yl]- N-hyd r%ﬁ?iyﬁﬁ "N N

3-[2-Cyclohexyl-1-(3-dimethylamino-2,2-
N N
"D/\J\T: dimethyl-propyl)-1H-benzoimidazol-5-yi]-N-
/N hydroxy-acrylamide
I 3-[2-Bicyclo[2.2.1]hept-5-en-2-yl-1 -(3-

= [ )
(Tb—(:ﬂ : i: dimethylamino-2,2-dimethyl-propyl)-1H-

benzoimidazol-5-yl}-N-hydroxy-acrylamide

i 3-[1-(2-Diethylamino-ethyl)-2-hex-3-enyl-1H-
\ .
/—é j@/\/”\'f" benzoimidazol-5-yi]-N-hydroxy-acrylamide

f 3-[1-(2-Diisopropylamino-ethyl)-2-hex-3-enyl-1H-
\ )
/——f 1 D I benzoimidazol-5-yi]-N-hydroxy-acrylamide
\ o OH

/\/ﬂ 3-[2-Hex-3-enyl-1 -(2-isopropylamino-ethyl)-1H-
N e R )
/ Ij I benzoimidazol-5-yl]-N-hydroxy-acrylamide



3-[1- (3-Di net hyl am no- 2, 2-di net hyl - propyl )-2- -1~/

nmet hyl - 1H benzoi m dazol - 5-yl ] - N- hydr oxy- -~~

waesoyhsuwsde 3-[1 - (2-Di et hyl am no- et hyl) - 2- ( 2, PCT/SG2006/000217
2-di net hyl - propyl)-1H benzoinm dazol - 5-yl ] - N hydr oxy-
acrylamde r"1

N- Hydr oxy- 3-[ 1§( 3- i sopr oppHaiHerd-guylep(B-iporRepylamino-propyl)-1H-
; 33 Fn foppr opyl) - Pk REZR-BY A& arory Kbdyramide

/[2 (Z%r\l met hyl - propyl ) - 1- (2-1i sopropyl ami no-

~ ben20| m dazol -5-yl]- N hydroxy 1

acryl ani de 3.11-(2- _3en| -
3-[1- (2 pyl ari no- & hﬁ Ethglaﬁnmo etr&yl) -2- hex yl-1H
pro benzol, ni dazol - %94‘1"“'@%@1’3’33[‘&7“3’%93‘9’ ff’%ﬂﬁ"ﬂ%e
211 1 1131111811 PCT/ SG211116/111111217 176
| - (’Z/Ei\j,sopr opyl am no-ethyl)-2-isobutyl -1 H ~r~

en20| m dazol -5-y|]- N hydrﬂ%){z%ﬁ@h%&@th 1)- 2 -hexyl-1H-

3-T1-(3-Di net hyl ne-2,2-di met hyl"- prop
D@&%@@I m daz cﬂef‘?P”VId]az%5ﬁ'§]'d¥%°xyﬁcrylam'de
acryl am [1- (3- D et hyl am no-2, 2-d
i methyl -propyl)-2- N (/ IN
(2,4, 4~ methyl -pentyl) -1 H benzoi m dazol -5-yl']- (\
N- hydr oxy-yacryl am de
3 [ 2- Cycl ohexyl - 1- ( 3- di et hyl am no-

Y pr opyl ) il H benzd}‘%'wéf&ﬁb? I%(WF‘]er'am'”o -propyl)-2-
2 wug~” (2,4,4-trimethyl-pentyl)-1H-benzoimidazol-5-yl]-

/ acrylamide
/< /\\7
i
« E\ 3-[2-(2,2-Dimethyl-propy!)-1-(3-isopropylamino-
‘l<—«/}‘:©/\/ v propyl)-1H-benzoimidazol-5-yl]-N-hydroxy-
y [ acrylamide
-,
"&_N[" 3-[1-(2-Diisopropylamino-ethyl)-2-(3,3,3-trifluoro-
= propyl)-1H-benzoimidazol-5-yI]-N-hydroxy-
’ acrylamide
F><\/LNX

“ f N-Hydroxy-3-[2-isobutyl-1-(2-isopropylamino-
MWI: ethyl)-1H-benzoimidazol-5-yl]-acrylamide

« J\ 3-[2~(2,2-Dimethyl-propyl)-1-(2-ethylamino-
X/\;D/\ I: ethyl)-1H-benzoimidazol-5-yI]-N-hydroxy-

acrylamide



3-[2-Bicyclo[2.2.1 ] hept-5-en-2-yl-1-(3 ~ ANN
di net hyl am no- 2, 2- di net hyl - propyl ) - 1H

whenzosmsdazol - 5-yl ] - N-hydr oxy-acryl ani de PCT/SG2006/000217
3-[1-(2-Di et hyl am no- et hyl ) - 28hex-3-enyl-IH N -~/ IN
benzoi m dazol -5-yl ] - N hydroxy-acrylamde (N~ 3-[1
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idazol -5-yl] - N.°hng_r oXy- ac r%rlZd?ﬁt;d-é-(3-isopropylamino-propyl)-1H-
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</N j@/\/u\ﬂ/m benzo[d]imidazol-5-yl)-N-hydroxyacrylamide
N

ﬂ\ 3-[1-(2-Diethylamino-ethyl)-2-propylamino-1H-
_OH

e N e .
HN—</ j[\/j/\/ H benzoimidazol-5-yl]-N-hydroxy-acrylamide



~ 3-[1-(3-D net hyl am no- 2, 2-di net hyl -propyl )-2- \ X rN

w@topgbmsi no- | H benzoi mi dazol - 5-yl ] - N- hydr oxy-PCT/SG2006/000217
acryl am de 188
3-{1-[2- (Et hyl - hexyl -am no) -ethyl]-2-methyl -1H r
rN'benzoi m dazol §5-yl } - N-ydrguyxpeiy{anm de r |
3-fl-[2-(Butyk-e youarrinof;-et |1-2-F an
s @ hyl~ W reamoit BES’EQ%Y%"-Vﬁ?'{'f‘Rlethr‘-")_&Hl |
hydr oxy-~aceyl ami de 1IN / rbengpldbonanboabacrylamide
PCT/ 006/ 000217 190 3-{1-[2-(Ethyl-hexyl-am
ino)-ethyl]-2- F~%q
t+n{ | upr onet hyl - 1H benzoi m dazol - 5-yl } - N-
hydroxy~acryl ami de ! N~

(E)-3-(4-(2-(di butyl am no) et hyl )-2-propyl -1 [eH r
benzo[ d] i mi dazolf- 5-yl ) - N%&‘u&ﬂcyﬁ%y%'ﬁw '8%“”°%th%'1ﬁ'
3-[1-(/ 0 i no- et hydnzoiltitid2erea)-Ninyamey-acriamideH
5-yl ]\ oxy-acryl am de

N- Hydr oxy-3-(1-{2-[isopropyl - (3-nethyl-butyl)- ~%N
W}t hyl ) - 1H benzoi m dazol - 5-yl ) -acryl ami de NY
3- <[ (3, 3-D net hyl - butyl) - net hyl -am no] - OH

et hyl } - benzoi m dazol - 5-yl ) - N- hydr oxy-

¥ 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)-

// N
\/\\

A\
\—\_\—< /\)l\ 1H-benzoimidazol-5-y1]-N-hydroxy-acrylamide

S = 2 N

SO

i 3-(1 -{2-[(3,3-Dimethyl-butyl)-ethyl-amino]-ethyl}-
<N:©/\)J\N/OH 1H-benzoimidazol-5-y1)-N-hydroxy-acrylamide
N

f 3-{1-[2-(Ethyl-propyl-amino)-ethyl]-1H-
Vi NS H/OH benzoimidazol-5-yl}-N-hydroxy-acrylamide



acryl am de
3-(1-{2-[(2-Ethyl -butyl)-nethyl-am no]-ethyl}-1 H

whenzosmseazol - 5-yl ) - N-hydroxy-acryl ani de N, \ p%G2006/000217

2007/ 030080 PCT/ SG2006/ 0002175 191
(E)-3- (1- (2- (bi s(3, 3- di met hyl butyl)arri no)ethyl)- H N

1H benzol d] i m dazol - 5-yI') NNy ¥ thyl-oentvl
(B) 53 (% i ksobut yl am i no ethh ?na{g @%ﬂ?szﬁ' yi-pentyl)-
be mi dazdl - 5- yl)-N-R %Y 34% Tbgfﬁod@ldazol 5-yl)-acrylamide

(3, 3-Di net hyl - butyl am no) ethyl]-1H % CH
benz9i m dazol - 5-yl } - N-hydroxy-acryl am de N HN

Nﬁz roxy-3-{1-[2- (et hyl - pent - 4- enyl - am no) - N~~

' ethyl]-1 H benzoi m dazol -5-yl }-acrylamde "I\N

/-, -(1-{2-[(3,3-Di net hyl -butyl)-propyl-amno]- Hq
et hyl }/- 1H benzoi m dazol - 5-yl ) - N- hydroxy- acryl am de WO
2007/ 030080 PCT/ SG2006/ 000217 192

3- (1- (3- Di net hyI anii ng- 2, 2{ErEYHgr-$to@slisprropylg4. i
hmefjhyl S%F b/eNEZW wifRa@BlLtyDarihd)etNyiN1H-benzo[dlimidazol-
ydr oxy

3 {1 [2 (3, 3- D| rret hyl - but YPAAFHENY: hyl 1-2- ~ propyl -

H- be&zm n/1 dazol - 5-yl ) - N- hydr oxy-

hY
\/\

\ i 3-[1-(3-Dimethylamino-2,2-dimethyl-propyl)-2-
ey}
</ :©/\/1LN/ propylamino-1H-benzoimidazol-5-yi]-N-hydroxy-

acrylamide

Q/

.

N

/

a 3-{1-[2-(Ethyl-hexyl-amino)-ethyl]-2-methyl-1H-
N \ NH,
_</:©/V“ “on benzoimidazol-5-yl}-N-hydroxy-acrylamide

f 3-{1-[2-(Butyl-ethyl-amino)-ethyl]-2-
F_|..<F ,/NU\V[L\TH trifluoromethyl-1H-benzoimidazol-5-yl}-N-
N on hydroxy-acrylamide



acrylamde MN | 3-[1-[2-(3,3-Dinethyl-butylam
ino)-ethyl]-2-(2,2- N dinethyl-propyl)-1

wdkdvenziei dazol -5-yl]-N- N hydroxy-acryl am depddséidoéboo217
3-[I -{2-[B is-(3, 3-dimethydy-butyl)-ami
noj-ethyl}-2- 1

(2d2 di met hy pPopyl )-I H- b%ﬂ?zodﬁfﬂyﬂﬁé@l araind)-dthyi-2-
I OXN «R&m“d
{312‘-62 mat hyI r opy! afﬁ{ﬂH?f)’mE’ﬂ"Wyﬁ -benzpmiggzolyyi-Ny

berzoijm t&zol - I} N- hy dhgdegeyaeerydnaide de \\rj HN WO
211 /1131111811 PCT/ SG211116/ 111111217 193 3-(1
e/%,zr[(z 2-Di met hyl - propyl ) -propyl-a mi no]- " q~H
}-1 H benzoi m dazol -5-yl)-N hydroxy N acryl am de
3-{1x[2-(3,3-Di net hyl -butyl am no)-ethyl]-2-ethyl- tipH
1 H benzoi m dazol -5-yl }- N hydroxy-acrylamde NH O
3-(1-§2-[(3, 3-Di net hyl -butyl)-nmethyl -anmi no]- ~L CH
et hyl }/- 2- propyl - 1H benzoi m dazol -5-yl)-N NH//N I -

hydr oxy acryl amijde N. O (E)-3-(1-(2-(dibutylamino)ethy!)-2-propyl-1H-
Wﬁyl buggrlvz)o[oﬁ %m%zgl -yl Itlth@rBﬁ/acrylamlde

/
I 3-[1-(2-Dipropylamino-ethyl)-1H-benzoimidazol-
N AN _-OH ,
< :©/\)Lu 5-yl]-N-hydroxy-acrylamide
N
—~d
AN

N-Hydroxy-3-(1-{2-[isopropyl-(3-methyl-butyl)-

OH
</N D/\\\ ' amino]-ethyl}-1H-benzoimidazol-5-yl)-acrylamide

3-(1-{2-[(3,3-Dimethyl-butyl)-methyl-amino]-

//‘ :@N I\N/OH ethyl}-1H-benzoimidazol-5-yl)-N-hydroxy-
\[N acrylamide

i 3-(1-{2-[(2-Ethyl-butyl)-methyi-amino]-ethy}-1H-
benzoimidazol-5-yl)-N-hydroxy-acrylamide



N JLN, CH
et hyl )-am no] -et hyl } - 1H benzoi m dazol -5-yl)-N- N
whyaroxwsacryl amde H-N H3C | H3CH F[F H3GE/9G2006/000217
3-(1-{2-[Butyl-(2,2,2-tr'rfliyoro-ethyl)-amno]- N~ -
WOH et hyl } - 1H benzoi m dazol - 5-yl ) - N- hydr oxy- N
acryl am de | BC F 41. Acpbar-(mpi(a.3-dialethytufydeminpisthyl)-
i ncl uding squftd accoy di n Qr mide
ceut ool packinfl 8P hrslei s
exci pijent~or carrier. W 2007/030080 PCT/ S&006/ 000217
194 4 Use of a conpound according to any one of
C ne/1 to 40 in the preparation of a nedicanent for
t {reatment of a disorder caused by, associated with
or acco nied by disruptions of cell proliferation
and/ or a glogene3|s 5 43. A use according to cIa|n142
wher ei n the di sprder is aEyedli- (2-elisabuidergnethdsit- 44
e L,o°tl ai m bsblBRS-NeRirdyacraibimide
di safder is cancer. 45. A&%gghgggordlﬁg t&ﬁL|§.§?34
n~he cancer is colon cancer, prostate cancer,
10 hepatonm and ovari an cancer. 46. A method of
treatrent, of a di sorder caused by, associated with or

acc ani/ed by disruptions of cell proliferation
and/ or "anygi ogenesis in a patient the nethod i ncl udi ng
adnmni strationg,of a thera ADRUPE H-
of a conpound ccordlng tg?ih%&ﬂib¥w &ﬁ%éMﬁoﬁs gr
40N o patient-47. A nemdmmida@b@wwhmdtqyy@malam'%
: he disofder is a proliferative disorder. 48.

& according to claim46 wherein the disorder is
cahcer 20 49. A nethod according to claim48 wherein
t hey cancer is selected fromthe group consisting of
col/lon cancer, prostate cancer, hepatona and ovarian

cancer.
-~

i N-Hydroxy-3-{1 -[2-(methyl-pent-4-enyl-amino)-
</N :©/\\/U\N/OH ethyl]-1H-benzoimidazol-5-yl}-acrylamide
N

_—N
\\\\\ |
llo\ 3-(1-{2-[(3,3-Dimethyl-butyl)-propyl-amino}-
<?::[:::T/Q§L/ v ethyl}-1H-benzoimidazol-5-yl)-N-hydroxy-
NS acrylamide



50. Use of a conpound according to any one of clains 1

to 40 or a pharmaceutical 25 conposition according to
web@irosobdo t o nodi fy deacetyl ase activity. 51. BCLIS€2006/000217

according to clai m50 whereimt he deacetyl ase activity

is histone deacetylase activity. 30 52. A use

acco:rdi hg to claim 53 V\heBq?-(B-Dh&trdmaﬁd-y,lz&ﬁﬁetayatpiropiyl)-y-
is clas hicgt one. ~deacet yl.a fyity. . 53,

Ao Yo ol ai fn 51 o SPTRAIETH HHhbraressts V-

deace 3%e i s HDACI. 35 bydrogy-amstldnoide of treat ment of
a di sorder that can be treated by the inhibition of
hi st orre._deacetyl ase in a patient including
adm nkstration of a therapeutically effective anount
of a cpfpound according to any one of clains 1 to 40

to the patient. ;WO 2007/0 9 ) | 195
5. A pothod acdorting o orar i EA r A e ey
selected fromprapg-ti-bengoimidaret-&yii-Nchygroxy-
ve disorders (@c@anfidncer);
generative diseases including Huntington's

, Pol ygl utam ne di seases, Parkinson's Di sease,
Al zheifer's 5 Di sease, Seizures, Striatonigral
degenelr-thi on, Progressive supranucl ear palsy, Torsion
dyst oni ax~Spasnodic torticollis and dyskinesis,

Fam lial’ trenor, Glles de |l ourette  syndro
Diffuse Lewybddy «di sease%‘[&fﬁ)%g”\gb iei*&’éfg'é‘,y'am'”°5[thy']'2‘(2’2‘
I nt er al “haenor r hage dnatim-propyl)-Atideatoinidhzn-69ilN-

Knal cul ar atrophy, g .ol at eral
scl ercé?i s, Hypertrophic i t@%@?ﬁ??@‘dl&pol yneur opat hy,
Retinifis pigmentosa, Hereditary optic atrophy,

Heredi tary 10 spastic parapl egia, Progressive ataxia
and ShysDrager syndrone; Metabolic diseases including
Type 2 dﬁlbet es; Degenerative Diseases of the Eye

including @ aucdma, Age- r3ehde-fRis-(EsdimathytBg@gpanabl-ahyi}-2-

macul ap—mrep degeher at i R i | . N
e TP e R G o0
andwal y, retinal degener athydmxy-acépinisighane

Ret i nopat hy; Cogan's Dystrophy; Corneal Dystrophy;

Iris Negovascul arization 15 (Rubeosis);

Neovascuyl ari zati on of the Cornea; Retinopathy of

tuN ty; Macul ar Edema; Macul ar Hol e; Macul ar
Pucker ; rginal Bl epharitis, Mopia, nonmalignant
growt h of thge conjuncti va;3-hybtapmah&hy-pipyRasRY-ethyl]-1H-

Lmune, system di sorders . incl udi eunat oi,
s (RA, " Osteoart hrqef‘?oér?'dﬁﬁﬂi'éWﬂThgﬁ%‘ﬁ?’gfﬁc’@}'am'ge
22 Is, Graft versus Host disease, Psoriasis,

hma, Spondyl oart hropat hy, Crohn's Di sease,
i nf5l anmmat ory 20 bowel disease, Colitis U cerosa,
AI“;?hol ic hepatitis, Diabetes, Sjoegrens's syndrone,

Mul tiple Sclerosis, Ankylosing spondylitis, Menbranous

g rul opat hy, Di scogenic pain,



System ¢ Lupus Erythematosus, allergic contact
dermatitis; Disease involving angiogenesis including
W@ 200¢83008SOr i asis, rheumatoid arthritis; Psychol/egi06b00217
di sorders includi ng bi pol anodi sease, schi zophreni a,
depression and denentia; Cardiovascul ar 25 Di seases
i ncl ydi ng Hearty failure, a@serEsbisethybprdpydepropyl-amino]-
ph

prer | 9SChhOR] Bl Ola ) Hirpaeses

liver fibrosis, rosis, cystic

fibrysi nd angi of i br onegeryldnrifiect i ous di seases
i nclydi ng Fungal infections, such as Candi da Al bi cans,
Bacterial infections, Viral infections, such as

Her Si npl ex, Protozoal infections, such as Ml ari a,
Lgﬂgﬁaznia i nfection, Trypanosona brucei infection,
Toxoplasnosi s and coccidiosis and 30 Haemat opoietic

di sorders di ng t hal a%-§eli(a,3-Rimethy buiiiamise)atng-2-ethyl-
[ 9. ;]p(oh?t hod, f, 85, JoMkliddol-5-98-NC/dkoxy-acrylamide
on including admnistration of an effective
armuntﬁof a conpound according to any one of clains 1

to 40.\35 57. A nethod of treatnent of a
neur odggenerati ve disorder in a patient including
adm i stration of a therapeutically effective anount
conpound according to any one of clains 1 to 40
to' the patient. aWJ2007/o§g?§gufgimggaggﬁﬁgomgmmam&aﬁ
58. A nethod acclordppg to claim5S7 wherein the . .\
'f atyveNirsor dePthV'é'z'HLﬁPM{'?'ﬁ'g?r&?"%' LA 5
59. A gethed of treat ment hgdrodradrydrhidenat ory di sease
and/ or/ i mmune system disorder in a patient including
adm nistration of a therapeutically effective anount
of a _gonpound according to any one of clains 1 to 40
tQ tHe patient. 60. A method according to claim59
rein the inflammtory di sease and/or 10 i nmune
system di sorder 0s rheumat3aid2-§#813Himbingl-bul)-(22, drsiflurser

accor di g 59 wiher g 0. i1 o h APTB A icEa 63maN-
and/ or <i e sysﬁen1d|sord rirs systemc |upus

eryt hemdfosls. 15 62. A ndvdow-a¢vemEat nent of a
degenerative eye disease in a patient including
adm ni styation of a therapeutically effective anount

of HaCc rrgziund according to any one of clains 1 to 40
t'%Cthe PatEent. 63. A nmethod according to claim62

whEs®i n fhe degeperative e\ye_g_g%@(?g(g,zgzstriﬂ@e(po_gﬁw_gmm]_

fromthe group clon ting o ul ar_ degeneratl.o0
N c@ at iﬁénﬁand qjmyé}u%mzomqagz?hi-ylggl@ygt}oxg

retinagz,
conpoung-agcording to any fagamiieclainse 1 to 40 in the

manuf a¢% ure
N,
f//;\%\F
HisC F

41. A pharmaceutical composition including a compound according to any one of

claims 1 to 40 and a pharmaceutically acceptable diluent, excipient or carrier.



of a nedicanment for the treatnment of cancer. 25 65. A
use according to claim@64 wherein the cancer is a

whemwabsloggi ¢ mal i gnancy. 66. A use accordi ng tecEb@iins000217
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65 wherein the henmatol ogi c mab4 gnanci es are sel ected
froma group consisting of B-cell |ynphoma, T-cel

|ggphonse@nd cbRpliPliadeordfy folany AnélSECIAME Art6l U0 B the pebaviatidn of a

64 er ej he cancer. is a solid tunor. .8 use .
ToectiPaTent ot bediediiY A dtearas notshe b cReopiiityth feomeanied by
slidregipesloffoet prolifeeatign endior amgingérssisng of breast cancer,

| ung cancer, ovarian cancer, prostate cancer, head and
neck cancer, renal cancer, gastric cancer, colon,

dncer A ywarrseerding éo daiicrwhendin thesiserdeniscarrolifegtiveglisopder.

use according to claim64 wherein the cancer is

sel ected fromthe, graup onsi sting._of. col on cancer,

ost atbuEARERPTS IEHATLRTERN B S TIateE gl figncer.

2007/ 030080 PCT/ S&2006/ 000217 197 70. A nethod of

tJzeat 0 ne ' A id Jo et
ool LA BN S B prostate cancer,
depalemaaad ryiantcatera conpound according to any one of
claims | to 40 to the patient. 5 71. Use of a

B2 B B i B e )y e
phycﬂiérﬁ;ﬁ?oaS iof/ ec_aldprsﬁigldtkm ar_ﬂ'/_’or aﬁg'n_gedeais imfa_ patierstt thee methel including
i rdtiOn Bff"% lltr)f;e%é)fepﬁbglygﬁé'&gv@%d?ﬁ ?F é%hﬁ%hgg;ag@ordi%g to any one

therapeut'i ca fective anount of a co
&t eloieR hig 40do deypaged- of claims | to 40 to the

patient. 73. A nmethod according to claim 72 wherein

Az or o GeteS aRr s AR e ek R a1 1§ gieeereraive SRorder

mal i gnancy is selected fromthe group consisting of

2[8(.: ell A %%’39 g@eor&?ﬁgctglclla]irk MW@%QQ Gis&r@é‘rki? Bhfeer, 1S .75'

net hod according to clai ereln the cancer is a
solid tunor. 76. A nethod according to claim75

Weer ei M tiehod Qlckétdihg i Elaint 48 @héeinafle Tad IsheidgtedUom the group
cons,j st IOEE?JOf breast cancer, | ung) cancer, ,ovari an

CRRYEING of Fojan aNser, RIPSIETS CanEsluNRAPMIRAY OVRUAEPCeT o g

cancer, gastric cancer, colon cancer, pancreatic

g@]aicrenr %@%ﬁgcﬂnﬁo@?f&e&min@?o Gy o/% BELAAY 136 98" i Whabaceutical

7 erel he cancer is” sel ected fromthe ‘group
cepmpositiomarecerdingd elaim hieanodify deasetylage eeliyder | hepat onm
and ovarian cancer.

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.



78. A nethod of synthesis of conmpounds of fornula | as
defined inclaiml 25 Xp RS R2-<N45\ ZOR4 1 Y

wokdoonsmws® | wherein RL, R2, R3, R4, X, Y and 2CBS€2086000217
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35

defined in claim1, the nethodsincluding 30 (a)
provi ding a conpound of the fornula (A): WO
211117/ '1131111'811 PCT/ 8621111_6/ 111111217 198 0O
1) il berrahi e e BT S g gom o arue
peonsietirigl ofgProliferathaer disocgidrs ge. 9 ucpanber) pYeadadegere ratyapiaeasksancluding
&ﬁ‘g}t@@%@! %ﬁ%: Eog?lgpagwsm e(%ll ne% | ﬁaré(}nsons ( %Lases Alzheimer's
I @‘é‘?ﬁsﬁg S@Pw@& aigtopigral dﬁg%"&faé'é‘% Erogrygsnm éf‘%@‘?“lclﬁa@r palsy, Torsion
OdyetoRia, (SphsHb&®taGEING LML dyRMEEIHIFShNAPravhdrD GRlRsadd RE Tourette
? %pﬁ%ﬁ\gub%u%%d}g%y rfg%%r\ﬁlc@§(8 rr% Rg?cerebralmaemorrhage Primary
lateral sclerosis, Spinal muscular atrophy, Amyotrophlc lateral sclerosis, Hypertrophic
interstitial polyneuropathy, Retinitis pigmentosa, Hereditary optic atrophy, Hereditary
spastic paraplegia, Progressive ataxia and Shy-Drager syndrome; Metabolic diseases
including Type 2 diabetes; Degenerative Diseases of the Eye including Glaucoma, Age-
related macular degeneration, 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.



wherein X, Y, Z are as defined in claiml1, RL is as
defined in claiml1 or a protected form thereof, and P

wo 300v0smsdoxyl protecting group 20 (d) opti onabdysG2006/000217
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reacting the conmpound to furtheg functionalise RL (e)
reducing the nitro group; (f) reacting the reduced
product with a corrpound of formula R2CO2H or a

g?gggagp q\ ﬁI thogsacf g{g’g]é @ogg CHé)G é/vreh%éecl: Il?ﬁlpgsglan d?ﬂen?rﬁgve disorder is

fd’Nﬁ‘U'PQiO $A\2ip 939@0 211117/ 1131111811 o
PCT/ 86211116/ 111111217 199 X O RZ N 1°456 Z i i Y
R A4) wherein X Y, Z are as defined inclaiml, R
Rz A @ethod el freptgentyofc pryjinflammstony rdisease emd/of dinmsine system
t I@lmomlef in anﬂitléhtl|5cltmlrigaﬂdmmyﬂratlahW%Cmb%e@fcﬁlwpefﬁecﬁ@) amount of a

t d of la I;
WY B s RN bR O TP R atlerbne o (o)
(e) or (f) and further wherein (e) and (f) can be
caori ed AOHIetrfo@%&BFdlr%l toY cim %b”%hér@iﬂeﬁ%s*n amrﬁgtoﬁlgdis@ése and/or

hod of of formul a
T@%wﬁ%edé’xswsr%waqr Srligfhﬁ“f@a‘zoﬁﬁ%lﬁfqﬁés ~R/ 3a562ZO0OR4
"' NY R1L

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.



Formula I 15 wherein R, R2, R3, R4, X, Y and Z are
as defined in claiml1, the nethod including: (a)

we@r@visiong an al dehyde of the forrmula (Bl) H »eRsS§&®&000217
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30

4'5 1) ~Y R20 (Bl) whereingR, R2, X, and Y are as
defined in claim1, (b) subjecting the aldehyde to
reaction with an appropriately substituted ol efination

aggnt at ] b ki : . . e
2T o RSt DB B, SRR 95050 i samiistation
~-obp thetppesticplly effective amoynt gla qogppund)prspisiing tRany RRe oikglaims 1 to
ard tYthepatisre. as defined in claiml1l, and Pis Hor a
carboxyl protecting group 5 (c) converting the

conmpound to a conpound of fornmula I. 80. A nethod

addor diag ot @ cehpaund Zecantlieg i any(cap of nleimsde®: 40 ihaHe) preparation of a

Pt RAt 1Br (RO TFRARRA B rdiferfRe WidbALk B3) : 10 0 X

72. A method of treatment of cancer in patient including administration of a
therapeutically effective amount of a compound according to any one of claims 1 to 40 to
the patient.

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.

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.

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

o >
N S >"N
=

v

._\\Z

R
Formula |

wherein R', R?, R%, R*, X, Y and Z are as defined in claim 1, the method including
(a) providing a compound of the formula (A1):



02Nl 1\ O LY (B3) wherein X and Y are as defined
inclaiml, Lis aleaving group and P is a carboxyl

w@e@besisng group, 15 (a2) displacing the | eavPamysgroos o217

10
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25

with an amine of fornmula R NH2to produce a conpound
of the formula (B4): 0 X OoN OPc RINH I\Y 20 (B4)
wherein X and Y are as defiyned i claiml, Rl is as
defined in claiml or r ok cted t hereof, and
P° is a carboxyl prote@yin groug’ (a 91optionally
reacting the conpound to rter functionalise R 25
(a4) reducing the nitrolgrouf: "W 211117/ 1131111811
PCT/ S&211116/ 111111217 201 (a5) reacting the reduced
product with a conmpound of f Bul a RRCO2H or a
capareMnd Yaind Z H& Byb&inBa GHiancardyLch b $davpg toheippr oduct

t hus produced to produce a conpound of the fornula
(65): 0 XR2-// N1114\ OPT i r Y R5 (B5)
W peitetting the darbosyl groas tawbiluved dompeting ofithe fornula ed):R2
are as defined in claim1 or protected forns thereof,
and P is a carboxyl protecting group

% 0
O,N | \’\_ >\\OPC
Bty

(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:

Q
X
OZNL\’\ >\\Opc
J
R1” /\Y
(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):



(a6) converting the protected carboxyl group to the

correspondi ng al dehyde; 10 wherein (a3) can be
weariosgsout after any one of (a2), (a4d), (ab5)ror/s¢ros/000217

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

sequentially or simultaneously. 81 A net hod of

synt hesi s of conpounds o for as defined in

claiml 15 R3 O N p EMWZ ORA Y R

Fornmul a | mhere R//a 4 X, Y and Z are as
defined in clal d |nclud|ng 20 (a)
provi di ng a conpound grmula (A) X N RZ-CNa |

74 e\ L1 i Y R RCI) mhereln X and Y are as

defined in claiml1l, R and R% gfe as defined in claim

1 or protected forns thereof, ‘and L' is a |eaving

gwbelpln% Y B)ar@md@mteﬁ inelaimel, Rbamsbiahreiap defiedtigclgim 1 or protected

RIS Wk o fan WWérﬁ&%)protmnégﬂogéw 1131111811 _
PCT/ 5@11116/ 111111217 202 X Rz z 31 g5 Z i

(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
X
. I S No
R —<2 ! | 7 .8
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



Nr i Y RL (C2) wherein X, Y and Z are as defined in
claiml, Rl and R2 are as defined in claiml1l or 5

wermtesied forns thereof, and P is H or a car bexysG2006/000217
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protecting group (c) convertizg the conmpound to a
conmpound of forrmula I; 82. A nethod according to
claim8l wherein (a) inckudes:O 10 (al) providing a
compound of the for a $§§§ o \-Z2Z" | LI (C3)
15 wherein X angyy' g @§s«08tiped in claiml and L and
L' are | eaving 6Ug£1 a2). 4li Spl aci ng the | eaving
group (L) with an amhe o )?bpnula R NH2 to produce a
conmpound of the formila (C4): 20 X 2N L1 RIHI\Y
(C4) wherein X, and Y, are 3@ defined in claiml, R
is as defined in claim1l or ﬁkotected form thereof,
amtlereln R's R X, ead ¥ng agyr asugefingbin(ckedh 1opnd BiiaH of aresshoxyirpgotecting
t?% §onpound to further functionalise RL WO

2¥PIM7/ 1131111811 PCT/ S@11116/ 111111217 203 (a4)
reducing the nitro group; (a5) reacting the reduced
P& dbilertitg ke cdnfi0iPlenteodfpolify sribrenuBACO2H or  a
conmpound of fornula R2CHO and cyclising the product

t hus produced to produce a conmpound of the 5 fornula
(@b) : A method according to claim 79 wherein (a) includes:

(a1) providing a compound of the formula (B3):

O
X
OzN:Ej OP°®
E /\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;



X Rz z31 114 L~ i i Y R (dA) wherein (a3) can be
carried out after any one of (a2), (a4) or (a5) and

wd wovhssovherein (a4) and (a5) may be carri edrOI$G2006/000217
sequentially or simultaneousli21 10 83. A nethod
according to any one of clains 78 to 82 wherein Z is
- @8 Bdetingathel rddscedatrbducheith attompewdpeo SinnilerR’60218 41 a sompound of

r ' % i

oG P EREY i golsiho Y pRadhuhBliea 16 Pl ol oRioBli of the
cfoahwig (B®: to 84 wherein Rl is selected from the group
consisting of: -(CR20R21)2-N R26R2¢y -(C R22 R23 ) 2-
N RR6 R27 ; 20 _(CR24R2e)2- eR2Y; -(C R20 R21)-(C
R22R23) - N R26R27; -(C R20N -NR26R27; - (C
R22 R23)-(C Rea R25 )R2-N/RR6| R27, 0 R21)3-N R26
R27; 25 -(CR22R23) 3- NR26 A X R24 R25 )3-N R26
R27; -(CR20 R21)2-(CR22 R@S)-NRZGP?%Z?; - (CR20
R21) 2- (CR24R25) - NR26R2z; R'- (CR20 R21) - (C

s R22R23) e- NR26R27; 30 - ( CR22R2B%)- (CR24Re5) - NR26R27

- (CR20R21) - 1R25) 2- NR26R27; 1 2 . . .

PEREIYS I R SBR[ SR im 1 or
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PCT/ SG2006/ 000217
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(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

N
N N >—N\
B

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\
e
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);



204 86. A nethod according to any one of clains 78 to
85 wherein the conpound produced has the formula: X
w2007/6030080 R2 //Ni 74 s J Z NOR4 R200 Y R2BcIRG2008800217
R26~N Rz7 5 87. A nethod accoe@i ng to any one of
clainms 78 to 86 wherein the conpound produced has the
formula: Xp R3 ~-- NR2 814 SNs R RONT7~\Y
R22 Rzl R24 Res Rze /N, R26 7 10 INTERNATI ONAL
SEARCH REPORT | nt ernat| 0 appg
PCT/ SG2006/ 000217 AN (): SUBJECT MATTER
Int. . Q07D 23!5?64(7(312 6. Og)—ZCO7D 235/ 06 (2006.01)
CO7D 235/ 22 (2006. 01)N /\

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
1 /‘
R H 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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