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anti-cancer agent to a cell, including nmethods for
treating fibrotic disease or cancer. BACKGROUND OF THE

CROSSVREFERHENCESTO-RELATED APRLECAATION( HSCs) play a

pivotal role in hepatic fbrogenesis and are considered

maj or cel l.ular, target for_ therapeut interv on. .. .
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incurred as a resul't of insults arising from oxidative
referemger ess, chemical toxicity or viral infection. Thus
fibrotic disease, including cell and tissue fibrosis,

FIEHH§(fF“TEH%;NﬁHﬂ?TﬁCﬁNOgiCa' di sorders that have been
associ ated wi th oxidative stress. For exanple,

oxi dative stress resulting fromthe netabolic
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[0004ibf FesntivdipreReneséfanaseiel in¢urisH @8 2 rspls pinputs gHenRgm oxidative stress,
chemléag %c%déx virh ihB&ioh! n B ﬁﬁr ﬂgeagé) ?ﬂg\l ﬂéﬁéeh ahdfGhd ﬁﬁoﬁﬁ is

opnent 0 norna avi our which
" amongthe physiclegieal fliserders daalahaﬂa et a,ssqsaiateﬁ wighexddatiyp giress. -For example,
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, I'n many st ol ogi ca isorders and in
sand liveh ﬁbmsns €Brittoncet dle V4o Psnkamotofet al. ih%ﬁﬁb Eellist alg PASH sk has been shown
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andPaI&QSDal 199%).Epi gal | ocatechin gallate (EGCG, a mmjor
active conponent of tea catechin, has been shown to

[0005!1 n h\%@ﬁ&f %&?ﬁ %%e\é@g {@%ﬁ_}' %3 Mé)ﬁgje V%tl%s él%me& e f:admals and

, non-raﬂib@]Zr,eadﬂak amoieculeesuch hs pe2¥ddes aﬁdl oexgea Idcn\@@@@) Omdatwe stress occurs
when 1‘::[1ere ‘ xcgsts Légmoﬁf?t 'of ROS due to an imbalance between the generauon and the

elimination or neutralization of these molecules. Excess amounts of ROS may damage cell lipids,

drug 19 C eP’rg)h

| ‘.proteins', and DNA resulting in the inhibition of normal cell function or the development of
abnormal cellular behaviour which can in turn lead to a variety of diseases and conditions,
dependmg on the cells affected. ROS have been nnphcated in many physxologlcal disorders and in

the onset and development of a number of diseases.

[0006] Some anti-oxidants have been explored as potential inhibitors of hepatic fibrosis



conmbi nation of vitamns E and C was shown to decrease

the fibrosis score in non-al coholic steatohepatitis
wWEaivem9ss but did not affect hepatic inflamaRCDeG2009/000037

(Harrison et al. 2003). N-acetyl-Lcysteine (NAC), a

synthetic precursor of glutathione (GSH) that has been

(Kawddh b1 CBORY (- MEﬁ%ﬂ?&a@ﬂuﬁ@ﬂla@@@@@) a BReMRSMve component of tea
anti-fibrogenic I%{étl es through t He suppressi on of

catechinghagbegn sheHmite ﬁ@lhitr RRiEetionn agrowa ransigeping groztth fetor-beta
e

combihdtioh a$ vikeeeins I enbC twed sidwatto dedrebad the dibstsisesse msuon—alcohohc
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cystemlba(l\mmgg@ﬁ&ﬁh@pramﬁ‘sdﬂef giatathéong (GSHﬁihaﬂiae aéenp:ﬁmlcﬂtyt wed as an
(Vali et al, 2008). ROS have heen found to ,[31?%3 Dé\ﬁn
Xﬂiéﬁtaﬁ’é’wieﬁ é’%ﬁ@r Oﬁ?;}u‘% H@PW@W@%@R&SW{%@%# pigpalling
transdﬁéﬁ%n%w@ﬂ ?@g@&tet off a@Encer (Hussain et al. 2005). Tea

pol yphenol's are anti-oxidants and have been shown to
nhi_bi t carci nogen-jnduced DNA damage i n_ ani mal nmod

10007} Oidative gy, hag glse heen ppspeiated ith e e 4pd BrogieRion & cencer. T
‘has beéd %Ebrte@ttheﬁ‘ oxid2BR3ress|aBindfddiell b Poduddillanri F¥id At sy RPN AASs is -

have denonstrated anti-cancer activit
4assomﬁ@b‘atﬂeEbe|dptﬂ1<mme@h?forf%carmgewwzeéG)etaswlwﬁwcalt Rydents (Vali

et al. 2004)EROb ¥ENAREn Rundl F@caﬁ{étDNR)&hﬁ Jﬁcﬂe{b d S EBDNA mutation and
" remai ns unclear (Valko et al, 04). [0008] The

thus the qpyelapmentefrancss fdssan pial 2R85); m%a@lm@mlé ﬁﬁ%ﬂl@ﬁ%ﬂé gnd have

“been sﬁ&m{ eaflﬁeu&t eﬂcﬂageh Rhdhbdd B daﬂl\égé inecmﬁmtxzﬁ‘ E1088 bVdtd, A Wolon, liver
I Nmune systen1 pro uce nedlators

and paggeqmc&em@sst (Bxeit plead. 200 Hadn ﬂclﬁmqﬂeanba@tlda@éﬁ@l‘éww 5P yave
" demongt?eﬁgd AH-dafced a@tﬁlﬁ?%gﬁe Qocd TR @&cﬁgﬁgtM§ 2006 HbORE, the

off the infection or repair the Injur Li ké oxi datiive
effecﬂzqnp@ﬁ thejapfitozidaels drvystisaed mnsnmle akogtal 2004} ed
: with fibrotic disease and cancer (‘Rakoff-Nahoum 2006;
[0008]T|S u !Fﬁéz O'ﬁf] EmBhtod) respbBRTi HBaehRAR Sstedl’s redRA8s 1oVt on@kinfikry and

a 00). For_example, in the devel opnent_of Iiver
involvsi thy gtivattoniadeells gt fip immupe pYsica Whish BrodReespRstiRipTgusiyas cytokines,

that fufthéf QEtivald dihe¥ celldeditNRer AR ade B iBERMS rélidRthat fight off the infection
"activation" and trans-differentiate to

or repaiffBe inrp Bk enidaiye st dnflapmatony sessesday s by apsaeipied itk dibrotic

diseasdMdRBSRPIRARDE- I\?aﬁ@ﬂg 860d: PelidRoRtet GEH bodd BatHebfdt 8l hO9D; Vasiliou et
over expression of smooth nuscle .actin-a (S

- al. 2008)e (s pxaneme. ¢t the deyelepmentoidiveridhrpsis I{%waym@@)éélﬁgle Responding -

to hvelI 1H 16509 uﬁ@ér% g{& ds¥ Qﬂeél“a&llﬁu&ne Qhd ﬂé{)s -@ientiate to myofibroblast-
ronectin 0009] Intlammatory cytokines represerit

like ceﬂaﬂbls prasdisds ohasactepzedISphgnetypia changes inplbdigs t:eﬁlemphferatlon, over-

expres%i{){?e ! {(ﬂ ﬁgsgg(ax?.ﬁﬁ g()(glg]g&\f\ Mg tiliedtesos &T%ngbéﬂlﬂ%am (ECM)

een ca egorlz

protemp,rﬁcﬂwﬁg)gﬂng@ 19yé AKINes1amiand Siblogeq@ansi bl e for the
i nducti on of ECM proteins (Tsukarmto 1999). HSCs . :

espond to TG--h1l secreted.fro
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liver fibrosis (Bachemet al. 92). In addition, the

profibrggemia cytdkines sfainkoespansihlefpstbe bvéiu@ﬁanqflml\é grofeinsFeukameto 1999).
HSCs Q?p%%h# CrhRi i g?&i‘&%& f}[}?fﬁr pf %&ggi? gloﬁateil%i r&eﬁsfdun liver injury, and

proin oClrr
themse{Wa sial authnﬁ acabn ra@um)g i HAC Iaetm\aahm a:hd kwea fiboais- «:]Bwhara et al. 1992).
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Is an inportant regulator for the secretion of
i nfl ammatory cytokines, and its subunit NF-kB p65 was
WO 2ponee@as t o nediate |iver fibrosis (Vasiliou BET/86:2009/000037
2000). [001 0] Beyond sharing a conmobn associ ation
with fibrotiec di seases and cancer, the production and
regul ation of oxidative and |nflannatory stress ap ear
the seqreﬁom@f Proinglamoniney exdekingd - @rheaﬂmglt«ammOm Wasiigpeireb &0

hepatoce ug% carcmomg ﬁi%lgf aFl e%)ﬁ@g d élcnc {r:'r%fr’l ﬁ&gpigaatol kapB'({ B (NF ¥B)

is an mp@tdnftfeg@m&:@w s@cyétmﬁlom ﬁmmmﬁwrﬁeﬁauﬁéspm itsQuilagit NF-xB p65
involved in tiie activation of HSCs, the central event

was reperiadiie madiaie i pritmesin apifigwst af 280Qgenesi s. TGF-bis a
mej or nedi ator for HSC activation and TGF-b signalling

[001 01 s BEjoRe kiesinpY chRbn QssbeiatdnwAtSiileSSdindatksah@canbetias tn@ﬂuctloﬁ
se (Tsukanpto et al.l999,

f. an infl apmat or resgﬁy
end regaion of @pidaive anbiy amERORY WiessAPPeay (pbe infgEtenRisted. asan dflammatory
respong@@dé’m der GlidAilve steddPbnd WhdNeRH. et al . 2005). Another key
nol ecul'e in the devel opnent of fibrosis, is NFkB
ich is an inportant regulator of the secretion o

[0011] ¢ Forexamelpyn BRak fRwgensss: hoth RPS gndkpraviptlamgngiery cytokines have

been sB&RSHo bl Wolved Bxthél Adivi@onSIrERES, thé@e%ttrap@z@ﬁ‘ttlﬁ R GelalGHmenbof liver
NF- kB are either nodul ated by or "oxi dant

fibroggngeisrg &iEibis 2 majorpadigigrdar HeQ eWe@oq M TGE-8 sigpalling inaffypted by

both oRBtlve @Qfésgﬁﬁlithé ﬁx%ﬁi&foﬁtoﬁ’ eh mﬁ%ﬁ% &E@ke ﬁ%&%ot@ét 21.1999, Bachem
vitam n Liu et al 199@% att enua F-icB
et al. 189% (Aen %ml 2R Melaruin ot 8k RO, Feetrak 2006 Menweresk e 2003 ndagther key

molemﬁé ertﬁé deloPAER 0B fibo®0 kis RF- @dvﬂ@ﬁ 1s\eR i Br%gre?'glgtgre of the secretion

| ammat ory response have al so been Tound
of mﬂm@tprﬁ/@mlﬂ@es by iy e Ipawn dylkarensitverp ogidat v streaxMastagenss

activatilpNESSB &Rtk el b 6rQﬁ§ian§tﬂgfﬁse?)Jes W5 e teported that

result In the formati on of cancer cells. However ot her
treatme With et gxighut FesvarsieolChayeg eflal. 2088nas vitamindu(La ety 1895) antenuated
NE- 8] AL ASTREQLY il EERA Frohibad A i Bl R RTIRLA! Y
. response W y provide survival and
roliferative signals to cancer cells but al so .
[0012] nckJidatisersiesd gt PEATBRIRCSIOREKUNG 2hp e fomsge po iggkiedin
the paﬂ?&geﬁ%s?sto? Eanc&! b’x.tdgﬂzeds"i‘fégssbaﬂ Y5 PREOmMAHGY sdﬂ'fee& vihich®will result in

general approach to aneliorate excessive oxidative
the formptiqacof cansercellp Baviewer othrs M@oamﬂhwﬁm celfdgatty ﬂ@nﬁp@g an
I
nfamEEENELERAQ) 1t RESOSHAN L8p) GG b A3PRR R a
prolifetativg tignateriol cmm\nellabut@maymlsoendune thelprogucited FRQS @akeff-Nahoum
-ﬂm6)(Baur et al. 2006). [001 4] To date, the devel opnent
of effective treatnents  -for oxidative stress and

certain di seases associated with oxidative stress
[0013]y s Pigtarraantiraxidasts heyerhesn miel}amd asozx penarel epriveash reapeliorate

excessilé pﬁhm@@ﬁ s both i AESH mSEIERk FQPJX&EB%, fggv%ml has been

cacy o natural antr - oxi ant as not
shown &ssaxgen iteHfespgrDpiogeioes spaties, 2000 be eBective of intphevizgthe b¢adth and

survival b0k O Rl 3IDEARLY Bhognt | -oxi dants a.s

erapeuti inclu ow potency and fast turnover
during nmetabolism In contrast, the devel opnent of
[0014]sy nTh dite,cheadevelopment s eﬁednias trépments friomidatve dpsssaf] eerjain

. concer.ns. . Nevert he] ess e in
ciseascf ARGAHET wied BYFA Bt Raind PR D g ERe PR R i
problerhatie. B&Bﬂgaﬂ@ﬁéﬁﬁ&iﬂodﬁoﬁﬁh&ﬁ@&y of natural anti-oxidants has not been ‘
established (Droge et al. 2001). Some of the notable limitations for using natural anti-oxidants as

therapeutics include lqu) potency and fast turnover during metabolism. In contrast, the development
A 3 . ) ,




its potency (Keumet al. 2007). In addition, synthetic

m m cs of superoxide disnutase (SOD) and cat al ase have
whemn/osdveswn to be effective in rodent nodel s oPCT/SG2009/000037

i schem a and Par ki nson's di sease (Peng et al. 2005).

Even nore encouragingly, a class of nitron-free

of synth(egd Iﬁﬁ%@%’ﬁé g&gagﬁe nt, blged%r}]lasgtjgt%%nce eevre}thaessyéom% 'p}c{ g?e@s has
been matle4n dilSScﬂﬂef:ﬁthb;lﬂfm%dnefffaﬂbmtﬂ bt -6 deme h4sNBdh Prymednaeshance

N T N T IR TR

catalasefalé Wch)howh 1009 8tiQkOE kidodsnt eREElk Bﬂmdnhu’ adParkidssn’s disease
anti-inflamratory praperty (Fl oyd 2006). SUVWARY OF

(Peng etralie2QOR)/BRYPR £YQ OBV Aasp §F rﬁF@s@Fﬁ Tagical tEpjagens, alpha-
phenyl-NBERRHS1-hffon A&IN)\LEE REiBM Zallﬁisulfdpﬁ&ﬁrl-wteﬂfbu@ﬁhtroﬂémos9)
agent to a cel t he net hod npri si ng cont aCt}led?
have begpshovigite ke mﬁeuéﬂ«fl@mrpt@em@rﬁe@mt(l\demles ¢riaki 29Q)i anghbayrylemonstrated
- | 1. Flo
i carlf ARG A TR QRS o O ARG R STOARR (FLovd
2006). one aspect, there is provided a nethod for delivering
an antl-flbrotlc or anti-cancer agent to a cell, the
Ul\ﬂ'i?t,lj{"? l‘fff(t) Reting the cell with an
S ective armun?E a conpound of general fornmula | or
an ol i gomer or pol ymer thereof: wherein: the dashed
[0015] | | Aberess prbsatit providédmpthedsdiot dediseringtaondtifibrdtigromanti-cancer agent

oSG B S S0 By it

imidazofitiuacdvarhouildk, iagiodif imiflazoliamené gidazotiviepesatis s desciied herein.
strai ght or branched Cl-C al kyl, straight or branched

[0016] CZ}I&I%I z{%ﬁ&{ ereSik gg;gﬂ%ﬁ a%le d ci%ﬁ%rgg “afy afHi P or gm-cancer

er wt elr rirng atons forma
agent togw-ceflothg methgdrmmﬂfgw@e@cmther @ﬂlaith anrefigriivesamayniont a compound
d RS together with’ thelr
Ofgene@%%g?g%mﬁéﬁ&%gﬁ% %gegtpher with their ring
atons, forma 5- to 10-nenbered fused saturated,
unsaturated or a [ ng system and the ot her of
Rl and R2 i s aB® above in (i); or .(iv) Rl and

R5 together with ing atonms and R2 and R6 -
ri@é each ferma 5- to
tupAat ed, unsaturated or aronmtic

together with thei
10- menber ed fused
ring system R3 d RfNare both H, or, when Rl and R2
together wth t'ﬁeﬁar ring atoms forma 6- to

: 10- menber ed fused aromattc ring systen@br when t he

whereindashed line is. present as a bond, R3 and R4 are
absent; R5 or R6: (i) are as defi ned above for Rl and
R2; or )

the dashed line is absent or is present as a bond to form a second bond between the carbon to which

R'and R? are attached and the carbon to which R? and R* are attached;

R'andR™ . . ‘
@ are each independently H,. straight or branched C;-Cg alkyl, straight or branched
' C-Cs alkenyl, straight or branched Cy-Cs alkynyl, Cs-Cio aryl;
’ (11) o together .With their ring atoms form a 6- to 10-membere& fused saturated,

unsaturated or aromatic ring system;



(ii) are each independently straight or branched G -C

al kyl, straight or branched C2-C6 al kenyl, straight or
wheanod@as C - C al kynyl, C3-Cl8cycl oal kyl i ncl uekT§G2009/000037

fused cycloal kyl ring systens, C-COaryl, C

-CCaryl-Ci-C6 alkyl, C-GC O 8Tyl-C -C al kenyl, or

C6-C 0O aryl-C2-C6 alk ynyl, G-C6 alkyl-C 6-C o aryl,

N

al kyI oftomalform a B+ tmomnaagedlflﬁseﬁ?éammteﬂzhnsameueé or aromatic ring

appl i cabl e tio n ca.r n at ons

r epl aceﬁ’swnta}’i‘aéheﬁ’ eéf’%% adﬁwl% f%gccegﬂeia;%é? ,(5>r S and P
anyl is Rbiﬂdqﬁabgemeswﬁlstﬁeiruingdmetahdcezﬁencbm"’ tagamr @fth their ring
straight or br anche - al k¥\bsisd3t rai %ht or

br anchedfoes eash 49 Ito %f’%“'ﬁ%bﬁlﬁii BrUREf agsaBsategor aromatic
al kynyl ginds3stefat s cycl oal kyl including fused cycl oal kyl
ring systens, C -C Caryl, fluoro, tri-fluoro-nethyl,
cyanato, isocyanato, carboxyl C-C6 acyloxy, G-C6
andq{e e boBAH; b&n%f)en 1?"5&1&] R to%&%&ﬁ’dvﬂh BeR Eﬁ Xtomg)f&m 4616 PO-membered
roxy., d - al kyl car oxy, C2-C6

fused aanrm@n oieg sysam @@v@ﬁn@q@xlwd lalﬁels mmnﬁ 3% a\mn@rk &RGROfre bgent;
ring carbon atomto which Rl1 and R5 are attached and
the ring carbon to R2 and R6 are attached is

R’ 0rP5pt| onally replaced with a nitrogen atom or a

glﬁar ”%‘é%h’ﬁéf&%bwovg?&%taﬂ?ke al't thereof. [001 7] In

ound is an imdazoliumor an '
i daarelepehnnddpendenily sttmg%mtiudmaheﬁﬂ; -Ct hlsyle hraahtiprobranshethCz-Ce

‘O L“edgé,go I,@%}?J or@&n&ﬁe %%Hr%érﬁgluﬁ‘hgﬁ c{yclohﬂ@%ﬁcgﬂldlﬂé‘fused

enbodeyvbralkyREn@systeRS, Ger oyl dee1b aryd- Cl-paemyb Fs-Omp aryl-Co-Cs

certajf t C N
e A L o et
tetramvhorﬁbﬁgdkawbcsﬁawaﬁhvrophosphate salt. [0020]

I n various embodi ments, the conpound may be

| - et hyl - 3- nethylln1dazollun1 1, 3-

" is HbCsBeaikyll prehglagbktitutegt C1-C3 atkybarbely| i mi dazol i um
1,3-di-tert-butylimdazolinium |, 3-bis(ladamantyl)
i m dazol i um ‘
in Wth]l aﬂy m R‘(tﬁ R4, Gheté hpphngbllep bptivylally hasi cha 2o iorel aarhon atoms replaced with

a heterqfft%m tSﬁIe eizd)f? Inh,t\l] dézg | 411555 géﬁl;’%.]l ﬁgtugeﬁ az Of more of straight

or brantheli @1, ¥0s-aBeyl, RRAi B or Biadehed |0 4Ty alkenyl, stralght or branched Cz-Cs aJkynyl Cs-

oo R o R B o s,

cyanatd 1sBc5tht€>J caftbanaat-rk hcyhﬁ@ZCﬁCgi@@Qbmtbﬁhyllarﬁno, acetyl, acetoxy, 0Xo,

nifro, hY%P%a’f(?M‘gfr %fs@?aﬁﬁw ‘? Ak Sb Fs ﬁ’?‘ﬁ?ﬁ?‘ga‘gb%q oS e U

2-(2,6- d||sopropyl phenyl) 5- rrethyllmdazo[l 5-fl]pyrid

ni um 4

and in W;ﬂgaﬁqfé@q HHAOp 2oy e wHigh B\ @rfy«'rt&ﬁ%wpsl thefing gagpn to R” -

and RS Eu@'aﬁmheglsr%ﬁbﬁaﬂ&i‘e%iace@ﬁvﬁhXlnitfd%blg% ] pyridinium
2-mesit 67tetrahydropyrroI02I-c][I 2,4]triaz

ol -4-ium |, 3-bis(ladamantyl) i m dazoUni um

Oraphjwmgé%ﬁﬁéng a@geg&ls{e o ehgt hyl )" H i ni dazoUum

- [0017]  In one embodiment, the compound is an nmdazohum or an imidazolium. In another

embodiment, the compound is an imidazolinium or an imidazolinium salt.

[0018] In one embodiment, R® is the same as R®, In another'emb.od:iment R’ and R® are
: -5



pent af | uor ophneyl -5H pyrrolo [2,1-c]-1,2,4-trizolium
1- met hyl - 3- (2- hydroxyl et hyl ) -i m dazol i um

WO 2008090905 3- (4-1 socynat obenzyl ) -i m dazol i um  PCT/SG2009/000037
| - met hyl - 3- (4- car boxyl benzyl ) -i m dazol i um 1- ‘
nmet hyl - 3- (4 acet at-e- benzyl ) -i m dazol i um

| -met hyl - 3- (2, 2-di net hoxyl et hyl ) -i m dazol i um

hydroqarbc)gs 4 6-

trimet hyl phenyl ) - 3- (4-acet at e- benzyl ) -i m dazol i um

[001 9% Steh&n 2¥boimpive,é pﬂﬁﬂ@éﬁiﬁallghcc tie6 g of general formula I may
m dazol i u m

- car box Ibenz¥P
,beachlortﬁénfzrwmdg watjuorbpiaie Qs proRposphate sl
met hyl i m dazol i um

' [0020] gm)ﬁbusi’ezﬁ%dmtsaﬂaec&ﬁpmxh}na%aetetw-smmﬂ@aa@dazm 13-
nz
blsbenﬁéw%% a%o&%rﬁa%oewawdy@%% Ayli-terifrgd i azghgium, 1,3-bis(l-

adamah’cygﬁlﬁééébﬁﬁn(?S‘—gTS@A]@HhﬂéfN}ll seh b)mﬁai@hﬁﬁﬂ l[Blbﬂs@Z eldiistFropyl-
benz m_dazol'i'um - pyridi ne, :
phenyDﬁmde@hb@ﬁwﬁ %&Hyaalzdﬂwlum lrbepzsz 3@%@%&% 1-butyl-3-

methyﬂmnben ﬁ*n ?(% édaﬁﬁhgp' lpenzytmdamy fﬁ?hlsmmydmmdazohum 2-

2-trifluoronet hyl benz
benzylmﬂm -dlgnigblinipgn, 1 3—b1s(1—adamantyl)—benzmdazolmm 1,3-

dlcyclél:\ePﬁgé%rtmgaz% Zu.\%qelt ?Xﬁ&@f@%d@i%%ﬁ&ﬂl@r@tﬂﬁw h ‘3i- m daz
dnsom@ztylmuéazah@bemzﬁ Jiiproppnbdny])frmetaplitidagol 1,5-a]pyridinium, 1-(2,6-

cisoplyp A ARk s R bR Db M it

alpyridiniten-wesigyl 25, T-ruphydropyirplol 2l w2 Bl4]tiagol- ﬂﬂum 1,3-bis(1-

ST VS B F Ry

pentaflaceplategbdlpyirdloi2ii-clalz # itipmlium, 1-methyl-3- (2—hydroxylethyl)-imidazolium,

1-me l-g-(ag ﬁ%ﬂéyn%to%%ﬁéﬁé%agoh% é:nﬁnﬁ%?%o 4—09&\)5&'1 ngjrl% 1Iﬁ1dazohum, 1-

methyll3-G-atetaermpkyl Rinfilla78lidn fe meihyk- 342, Mmmmwleﬂ(vemqmlwn 4-(2,4,6-

tnmetl’?ylpéézi;?fz)y%j ngc%{a?eh{)einzYlmmgx‘gzoh o 1,3 D1benzy1 5-phenylimidazolium, 1-benzyl-
3- (4-cdrbc(x§klbewﬂa2-mbﬂamn;ﬂd)mﬂmneﬂ-fbyﬁzyhﬁd&éﬁktnnmhoxylbenzyl) -2~

methylrmlﬁ%ztoﬁtar bg)&({ fa% g %cie%tegg -%—_me ldazdo %o: y ; -bielr;fzgl-S -(4-

methylyairb&-y(ai‘qbﬂnzj)ﬂ)@mhthxymhgdohuml Inbehayled- (Z,Il?ﬁmmlhoxylethyl)-z-methﬂ-

imidazbfidst 2O BT B PATRD biihe, 2.2 ai(3chenatdemidepaliom)- 1.1

binapha:axea@uajah@mwtmdtmmmﬂ) {60 2blihml nbml-muﬂlunmme;hmmzyl)-z-

mea GRIRRHR | Sy B 2B SRR DS OB Rl B
(4-acethteﬁendylpexpwdyi%rddhzoﬁum -®erzyl- 3J(f#'lnieﬂiyﬁﬁﬁ@ll)d-phenyhmidazohum, 1,2-

4,5- dnqn@a ,N\Z” teﬁa e%rb%néq;%,lt %&b@%@@n]e yl’)-1m1dazol1um 1-
benzyl-% (@ he}arokﬁ yinnadfon‘aﬁoi 3 - nﬁﬂéﬂy’léﬁiyllbeinﬁdazohmn 1-benzyl-3-(4-

benz§ i mdazoliu r bi_ napht hal ene, or .a

acetatebmvlbraa@a%qhm Lpenzykaypyklin2 yhrimidageliun l,3.]- B LI ymethyl-
muaZOEHQ} Tifed BRIGHLAR 1 B. 4ibd2e ¥1@&E&M@any§1ﬁﬂdmrzmﬁ) ﬁldene) 2,3-

onpound havi ng a structureé of general for
d]hydnerkﬁf@id@zolc,rﬂebemgﬁﬁ@mn@yl-@udazohum 1-(4-cyanatobenzyl)- S—methyl-

ol TSR gl Yoy o4 smlener -

nmdazoinm apchauylrmmz -difnethosyqiydsinitdazotitpatsl -(2idhtetrineity lpheyylb8-(4-

tr anot her. enbo cell" may
scetate S Rgb s, o R L BRI 8o s

adm ni stering the agent to a subject for the treatnent
of fibrotic disease or the great ment of cancer. In one
particul ar enbodi ment, the fibrotic di sease may be
hepatic fibrosis and the conpound may be for exanple,
3-dsopropyli m dazolium or a pharmaceutically
acceptable salt thereof. In other




enbodi nents, the cancer may be hepatocel | ul ar

carci noma, lung cancer, breast cancer, stomach cancer
W@eooghvans or the conpound may be for exanpl e, PCT/SG2009/000037

3- Bi shenzyl i mi dazol i um 3-di benzyl - 2-

nmet hyl i m dazol i um

[0021; (%6 Aqe@g% dJﬂFItlth‘eﬁ% POERY i dife RS BBoRRN Y  sHlcHRZ 6

gener@fpemalaé Berxahple. hereinipond madber d)3idipgnzyl-2-(1,3-dibenzyl-1H-imidazol-
2(3H)-|yl1€eenﬁ)§-% -_d%l}’élﬁ: 1rfle-inu}ﬁaz%?er,] @fi-)i,s 1a‘ﬁ}mt%z8hu:}f)%,N’ N°?, N*’-tetrabenzyl-
benzexder 2,64di+B- mmlhm;dabﬁrunwp)yﬂ&nermrml’kdn(%mﬂyl-inﬁﬂmﬁum)-1,1’-

bineplie otk A AR B g Y L R BILHFE her eof . [ 0025] 1 n

anot her aspect, there is provided use of a conpound
[0022h av [mgothersantbiodiment tmafcog@nmrdab a frimerof a compemd having a structure of

R PR SR A R R ER
cycloph&{32h h phatmadeatidudly aaspablk, salt faereef.i s provi ded use of a

corrpound having a structure of general formula I, or
n.,the ma.nuf%cture of

r..or p nmer there
10023, Bbed SRR Ry, o RS R %S
anti-cancer agent to a cell in vivo. ' [0027] In.one
[0024F b dul roghet erobodithenttbe seliteaythye ib eito.Hior example.liee mehesouayccomprise

' adm.mfs%%f’loa%the Egr g%% shHg&tqgr tﬂ«g geatl!ngﬂt g)?ﬁl%]ogy Hfs?a%!e Br thé Qea?tﬂ&ft GP(Eancer
In one qamtldvdzmmbndhmn‘s dietﬁbrcﬁﬂb&%]ise Inray doe fhepatie rﬁbmﬁlsrmthq coﬂ@omsd may

be for % iplc, 3 s%ﬁrowf & U of (J;l' h%g%gg gﬁgf acggﬁtﬂgiaﬁ%e%o? In other

embodpimxts;rﬂxa eatceady! e Iﬁa@ampeﬂhbk earsiadrha, dtﬁngg:anmrdirea‘smanm atomach

may:. be a.chl ori de Iuor a
-
cances (E i B A iR m LB S B Bt A8 B -ty

‘ methylﬁnfdazzhhnmnl-éz 496 -triheih gl 3-@sesiatobhezytonpduniiinydybebey-3-(4-
sceateise ) < RV VR RGLTBI T r g me ey Pt -
tnﬂuor])mB&dlbeﬁz@l)Qbﬂétyylnmiddmﬁmni anil|3Adi(2-phenylethyl)-imidazolium, or a

| . 3:bi.s mant ni dazol i um
Phafm‘f"?%tl‘*sp%{%el’%% aﬂtﬁ%% yl phenyl )- i mi dazol i ni um

|, 3-bis(2,6-d sopropyl -phenyl)-im dazolinium
[0025]1 3inginethérykpent, theezais lpumdetl ubreofzyompounitavingiarsireiure lof gemeral

fonnul %Q#ﬁg@f&%ﬁﬁﬁ%@&i oé f?%erlrlg%rﬁ)gl aﬁ)lhe%‘ltﬁ-y J[b)ro’uf og anti-cancer agent to a'.

cell in@pdrydr oi m dazol | um 2-benzyli m dazo[l,

- a]quinolinium |, 3-bis(l-adamantyl) 'benzi m dazol i um
I
[0026]1 ?Tn%h&ﬁ& g%@f}ﬂepee & ?&ﬁ&g?ﬁé;n&?é:ﬁngwn&ot}agglgra ast@tgcture ’of general

formulglf, ios @lpoltgpyller ori pyadr ithemgof, in the manufacture of a medicament for dehvenng an .
[ ).- 5- met hyHm dazof | :
anu-ﬁb%g& pyr E& QIR){%)Q %P% v}va
. diisopr opyl phenyl ) - 3 (2,4, 6-trimethyl phenyl)-im dazol |

[0027Tni uhmon@em’&!ﬂmng[itosthemttsmpmnhe@m@m the Gompqmpd ischindmidsyoliumoran . -

| " imidazd unnis Ilt i}%an%thgf eb eéx)g?fgé/ cg)rr MI{J 18 dlaio%]nHm gl“ aﬁ]lfnfda?cﬁlmum

salt. I-butyl 3-(2- pyrldlnylrrethyl)-l H-|mdazoI|um
6 7-di hydr o- 2-

[0023] 0%11 H l%gign?{xy 5 IRg 7y !S%%é{q% 25%[ gier ﬁ%éo&]mlenztcﬂs HATRE are

hydxochxbﬁiest hyI 3- (4-i-socynat obenzyl )-| m dazol i.um
| - met hyI 3- (4-car boxyl benzyl )-| m dazol i um 1-

7



nmet hyl - 3- (4- acet at e- benzyl ) -i m dazol i um
| - met hyl - 3- (2, 2-di net hoxyl et hyl ) -i m dazol i um
WO 2(02/0%6965 PCT/SG2009/000037
1ti met hyl phenyl) - 3- (4- acet at e-beri zyl)-i m dazol i urn,
|, 3- Di benzyl - 5- phenyl i m dazol i um 1-benzyl -
3 (4- car boxyl benzyl ) - 2- net hyKm dazol i um
[0029] - bhlrmg,taln me@jmmﬁs tthrej pieﬂhwggﬁda&y] aogeptatie salt of general formula I'may

beachﬁ'engghbz d% %ﬂgg%%gta BEATPSBoRREAR Y i dazol i um
| -

benzyl 3- (4
[0030}et ]my\ianauskambpﬂlaieeﬂs efnily |p)res@nt medshiab compodiad wey berl-ethyl-3-

methylgmg X?az?%% d]-‘-rﬂ-l, azo ‘ftshcws%prro%/ﬁ%lcﬁ%ﬁu% q%zcﬂl-téﬂt'm
butylinAdaotiflim( &Stbgnzgdammﬂmhzdmm 1,3-bis(2¥aprimhethydptenyl)-

umdazphrggrgziﬁ-bg‘g 4@%5{31:2%}'(}3}%8“% f{g,xfiﬁzg 1%)% | g%}la]lyhmdazohum, 1-benzyl-3- .

methylimﬁﬁb()'hm:ﬂﬂ, taagl-3- ﬁkﬁxy}lmldazohunll, 1- (1-Badamanty1) -3-(2,4,6- tnmethylphenyl) -4,5-
dlhydrcawq?%ﬁ}/qm (g@{rh%a%oﬁ J -alq ol%glgme{]ﬂ;lszl ada.gant% lbenzum azohum

1,3- dlcfrélolﬁﬁ%aﬁzﬁ’xﬁﬂﬁioﬁhﬂn b3 e pyllitdidkad@iirt Prafluoroborate, 1,3-
benzyl - 3- (4- netﬁylbenz

ﬁ/ -5-ph nylim dazol i ym ugnl %
diisopropyundazakise: 2-(heydiomop Nphewy D=5 methyiiderol L hyalpyrdigium, 1-(2,6-
dusoprl)%}{?];?{éﬁﬂg 332 @%—tﬁ{ng@yﬁhénﬂﬂ-hﬁﬁbﬁlﬁﬁﬂ 2—H1€§1tyi—5- methylimidazo[1,5-

R LT R R AU, ey rmHistb AT o i
adamaﬁﬁ%%ﬁ&ﬁgﬁﬂﬂl Ll Haz d&mmethyl) 1H-imidazolium, 6,7-dihydro-2-

i m dazol i um

di
 pentafhorapBert SR P iRl e ] ekl sicazotiom,
-meth%duég (@is&?ﬁéﬁ%eﬁﬂ? kmlﬁaﬂ)'hgﬁln ¥¥Illeﬂ!lyll'l3' @ceBeQbeatydiminhloene:-

Himd
methyl43- @@@g@te-kgnmmqlazpmalz@pqhmh@ -(2,2-dimethoxylethyl)-imidazolium, 1-(2,4,6-

't.rm:1eth#rl'p%é‘hy‘i:)yfjl f‘e%ﬁ%sgl)' - DRI {18 ‘ﬁgéﬁhﬂ{l%henyhmldazohum 1-benzyl-

car nmet hyl - I’'m dazo

3-(-copbongbryb D P AERob e A5 (i AdE TP eRAbonzy]) 2
methqu?&%i%é f‘bén% 123 @Jﬂ &%&&Q?‘iﬁ%%%'ﬁetﬁmmhﬁwbeﬁzyl 3-(4-

tr |
methylepstaxaltagebperyRya- I}le Yitr@acm piiurmy l-bﬁnZﬂ - dimethgrylethy)-}-methyl-

nmdazaﬁﬁr? Bkl -b k- m’ﬁﬁ%{o )- 8#!19 AR 2] 1o o zﬁm&ﬁﬁ‘ﬁ) 1,1-

conpo I's” a a conpound awg]%
binaphthalengs i theezyéﬁ -(Grareéry i entsd}mﬂ@zommi:bbe@xla%ﬁ upgpanethylbenzyl)-2-

sy EERAIGN, (e ey ometyleahonyisgnpily eyl pjggcfom, oones -
(4-acet:ddwg;y125 @h@:tarj/-dmdazlohﬂmm-bml—é—@-methylbenzyl) 5-pheny]1m1dazohum, 12
4.5- dmf#daz%h#m? leg élﬁ] z’g]lazé%{ﬁ-% eg%yl%e&e’ne 1-benzyl-3-(2-propyn- -yl)-nmdazohum 1-
benzyl-2; (E—hgidro(tﬁ-mepﬁ)ylhudmldnn,dl 3- dﬂj—pbgnylethyhammiazohum 1-benzyl-3-(4-

3-.0 L

I RCIR LT R S R e
umazo]ﬁﬂl@t-ﬁt&léd eydnqﬂaﬂee 0B+ diieh eyl (1 Bedibehzys 1 Mrimidad2(3H)-yidene)-2,3-
dihydro, ﬁgﬁlﬁ.} 01? ﬁ g%' = %ﬁéylict u&aezol?{m gle&e rygrllatgb%lqz% ?methyl: or
: mdaz&huﬁa 3= (Mchl%()ﬁy‘déﬁztybyi miefilyHREiah4olih; lm&gﬂz,wa&mmémym

ap arnaceutlcally acceptable salt theregkpgeg}gi% 4
imidazoliyan, & s AylRe2 %metbﬂvéyeﬁwé)s@ﬁéaze@é@ orl{g:4 TRy 3-4-
acetate% i)-lhﬁdﬂ@lhdrﬁ( ok & ?hafrﬂlﬁcéuh M saf fhefdopr Ot i C

ase. In a particular e nt, the fibrotic

:1

- di sease may _be hepatic flbr03|s amd the canmpound nay
[0031]he Ingre embofinent the eonoupd srs/dimet fFAOMPARCJIAvES @ structire of

t fa. -imidazol-
soneral BABIEE S, IRSRRPRR Baf 8 1,3 Bl (LR L ML imidc
anti-cancer agent is delivered for the treatnent of -
cancer. |In various enbodi nents the cancer s
hepat ocel | ul ar carci nona, |ung cancer, breast cancer,

stomach cancer or glioma and the conpounds nmay be, for
exanpl e, 3-



Bi sbenzyl i m dazol i um 3-Di benzyl - 2-net hyl i m dazol i um
I -(2,4,6-trinethyl phenyl)-3-(4-acet at ebenzyl) -
WO pdodageahi um PCT/SG2009/000037
I benzyl - 3- (4- acet at e- benzyl ) -2-net hyl -i m daz |ium
-benzyl - 3- (4- met hyl benzyl)-i m dazol i um
I I t -\ 11 i1

2(3H)- }lthn%? é% @ﬁyd&«? gﬂn% éa%é} s ﬁﬁ@?rﬁnﬂ%zo IJm'WI\Er N 63y
benzengy B;ﬁlﬁdrﬁ(&éertzybaﬂuﬁgzohmnbpmﬁhie@r 8 2l-tli-BHengdimide@0iB6)- 111h

. ot her ect t re i oyi.ded,. a conpound that is
vineph ] e 5 A BB St P Ena 1o

| -ethyl-3-methylim dazol ium
[0032]| - dmetdogier Bmb&iiinyuty thi ydnagonyd js-aitriineiapf @l cooppund having a structure of

genera forta ! borgxdiiote, B SHIBLAPE NS it ARkttt
cyclophand@atal phbrncéwicaltyedcadpedbbansalt khereof. M dazol i um
I met hyI 3-(2, 2-di net hoxyl et hyl)-i m dazol i um

[0033] ( 4& g%ete ‘bté)ﬁ%xgeeg hﬁytk;g Prﬁ?% %SSI fl}f rTa]rxtl-flbro’uc agent is delivered for the
treatmeht, of fibrdaie ﬂJ‘Byalse 9n ppeniyhlundnttedmhent he fibrétiendigehse3ndybe hepatic fibrosis

amd thqcc%%)gﬁ "I%E glexgmpnﬁ %ﬁl?g@m@ﬁ%r a pharmaceutically

acceptametsdwﬂhblﬁbid azol i um _
| - benzyl - 3- (4- acet at e- benzyl ) - 2- et hyl -i m dazol i um

[0034] rre?thanro}élgf %rgéoqng%rg 8&1%1% yfe)sqné P?%’tt}% fu:lu-canc(.;faar1 a%?nt is delivered for the
treatmeht aolf emyﬂ In?va@ﬂus?erﬂbddhﬁémcmyé mhgtls)heﬁ’atmﬂﬂﬂyﬂ aarmrdmolung pancer,

brast e, b ARV e B8 Dt <o B o eyt el
Bisbendylifagiazolium3 B{I)ib&‘mylb&habthyﬁmid)md]ﬂmnj a-z[mlﬁu6wﬁnethy1phenyl)-3 (4-acetate-

benzyl)- %{%% g—g r&y -g-lﬁfl laé'l_ %%%E%E“&?H lgpneler{ﬁ%-l.l?mc?ajzohum, 1-benzyl-3-(4-

methylbefiAd)nimiduyblaamt, h@be;akﬁise(aaigﬂydrbm&hjgbaﬂyl)%mtﬁﬂmﬂazlbﬁmm or 1,3-
t
¢<2-Phefygﬁwﬁﬁm§z?%%? R PR ey e BRE M gl 7 0 1 U

[0035] 4 5} fchothm ahaed thenmis pigvided. ' codpoutdathatdbanizyifiazblivm enignidazolinium

that is 17 ethsr?@%Xeéhy?}ggﬁazgﬁ%yfmethﬁl- %ﬁ?zdggx ae%ha%f)@m&azohum 1-methyl-3-(4-

roxy

isocynafob@zgli)-frRidpirding, &infely)-3H Acahaxiibanayl)-imidemtiyin, Biethyl-3-(4-acetate-

benzyl) Imn@e ﬁg{f beg n:{egI ] bg{‘z%ad;my%x”lemya)a%ﬁ gliym, 1-(24.6-trimethylpheny)-3-
(4-acetate; RnByl}-imidazbHarmpt, Bl-)]Zhbelﬂz;&ﬁqkhenjhﬂnldazloﬂd&ﬂ bpelzgbdene,

Carboxyh)’fgizf%{) ‘%‘ﬁi}?}}%&&ﬁ%ﬂq beng_g_é3 e nidazel - 2( 3H) -yl i den

methylitidagotiziy, 1-Beidl-ByY-atdriteldall)2methyl-imidazolium, 1-benzyl-3-(4-

methyl%rb%%lq;éqe@%ﬂ;% -’méazrgﬁgpyi/ i)eqzmaégé%-]Lépgﬁ%lixoxylethyl)-z-meﬂxyl—

umdazoﬁurﬁﬁi,dilﬁi Qajeﬁﬂylﬁﬁlﬂiaaélﬁuﬂ)%ﬁhﬁhé -2,2° i g8 By Piidazolium)-1,1’-
2-di et hoxyet hy| ) I m dazq

bmaphﬂ}aleelg, Mg/e@zglﬁ @qupg)ylb%ﬂl})-pl}n qzqligm, 1-benzyl-3- (Z—U:r;?luoromethylbenzyl)-z-
methy lnﬁﬁlﬁioﬁhﬁl p%@l@.f/i% (ﬁﬁﬂe%?c‘afﬂo%teﬁ’é'nz -@%EMM%H Y-benzyl-3-

accept abl e salt thereéof. 36] her aspects and

(4- acetafeéwmbéghemyltm@amle@e ﬁtbenmar(ﬂmﬁhmqnzylbé@éwhamﬁa%m (1,2-

45-cinf @b REPA R NG Pt aberpitbcnred, AL BB i Gfotium, 1-
benzyl-3-(3ehyidroxgipropyl)-imidemiipmn 8 1di@- plwnyiethﬁbmdwh‘manybﬂgyl-?’ -(4-

e L e e e e S

enbodlnents of the present invention: [0038] Figure.
1. Cytotoxicity of (a) DBZPM and (b) TDBZIM HSC T6
cells were seeded at a density of 5000 cells/well in
96-wel |l plate, and cultured for 18-24 h in 10% FBS

DVEM bef or e




the addition of various conpounds (XMOO nmV) in 10%
FBS DMEM for 48 h of proliferation before assaying.
wab@sdeynml was normal i zed agai nst a vehicl e cPEIL/862009/000037

treatment (O nmM of conpound). The data were obtained
fromfour independent experinents, and presented as

mean and standard error or nean (SEM, *aP < 0.05, *b

P < 0.01 and *CP < 0.005. [0039] Figure. 2. (a) DBZIM

imiazotng)-Kitked dyalphbfieat Beiﬂwatﬁct—(d Sldibdnayl- mﬁalldmelzﬁﬂb-lﬂfde"ﬁe)-z 3-

dih dl”fhﬁfll S, re [ nc%,kf%t ed %D%M ((é&@%%b 1085’and]é
mudazélzﬁn qﬁm—cmbxﬁ%niyl)tmfneml-ﬁﬁammﬁtﬁ f-aemsam tmoafateaeszyl)-

| s. The data were presented. as r ive v g 4
imidarg L Tt 0 RO GRS AR & LR -4

acetatevueﬁannhe&d%ai&d B8 gﬁﬁﬁﬁcé’%ﬁ@al EMepivfe sfit théRof < 0. 01,
. 005, and dP < en conpared to the

veh| cI e contr ol 40 ure . Effect of DBZlI M and
[0036} Deipsn aspretsiBg Fﬁatus?s %fﬁs? Rra}%ntmm% VA eSRaGAnpERERj o those of

‘ ordma:? ekiliyh & a@?ﬁ@f@ﬂé@ﬂof ﬂm@n&m I@Bﬁbﬂdndif Gpelic eaidadigent: BEthe

otal GSH (c) DBZM and (d) %’ bot h suppressed

inventippin| copigpcticsgihtharecompayingdigiss-oduct of GSH). (e) DBZM
and (f) TDBZM bot h enhanced the GSH GSSG ratio. HSC T6

BRIEFSHES CIRITETIO @gds of various
concentrati ongp?or 48 h, and assayed for the total GSH
[0037]2N0n ERilludthfe, d Ghly\Rmb6@inets 8t 86 pRSent
‘ (GSH - SG)/GSSG The H and SG amounts were

inventigRsr ral i zed agai nst- the total protein. Note that DBZEM
was di ssol ved in DMSO, and TDBZM was di ssol ved in H20O.

[0038]Th quguﬁtem \@t&oﬁ&i@ssem dmamﬂnb TOBZEM. HNCTdelld Retl sseded at

2 densiggE 3000 Lol ,,pe9q1,gﬁ1; Shie, hilard FRdaoAn i 13?70585035131\&&11\/? Before

the addﬁfofn%@ Yarfhus BB (@éél’[Mn(m%cﬁS DN msiﬂlﬂ prohferahon before
DBZM affected X activity and (c)

assaymac'fhe\ﬁignyl Was ngriagadi @adepen@eqk ccrmn @aﬁner@ézm of compound). The

data W%%W i d&? ?(%71} o % egbc%n)fn arddhesthitdd AohtAhiahy st;u(é%}d etror or

‘ect on SOD activit
mean ($EYD), Dmknqsnd’maomrd ﬁdnopeg; HSC T6 cells were
treated with conpounds of various concentrations for

48
[0039] Ih?n@néj qumgm ahG @bﬁm&zgyag%br@?ed ggf@g;my I%%B’Hgg T6 cells

GST
- were m@ﬁﬁtedgsﬁ\y%BZM (1|0n5(2 (306w b3 0HENDE SDBAIN I 0.50rd 190 ). TAVE (1
. mM) anofif %ﬁpﬁ o@% B nertlsls%@n%% 96117 ar EMS%V& «? Fata érpljél presented

assay Was nor ma
as relativg ablosst afﬁeﬂﬁc&inabim)g @aﬁnst D%Iid!& Mﬂ&oﬂ ITBS Gdty everei pnesEMBD,ls mean and

semt, N7 0 S P s R epeEit LD nen gpinBicg e i conteol

0.01, *CP < 0. 005, and *dP < 0.0005, when conpared to
[0040]t heFiguedl Eﬁectnfﬂ)RZIM RAA TDB 2V o emBuntRE U &) B Ztehuated

r.ot ed I nst . OXi

ot B8 o SRR 2 R, SR T o
TDBZIVEDJiIS sﬂppﬁ@de& (deMldrfGSSQBﬁhé &Midation gfiﬁu&%g ‘E‘nSH&O(aJ eBAM a%d ®

6 2% oxl dative stress
TOBZIEATR e e GUNGSERRD AR 1D o8l T RET O L egnds of
Vanous|c6f{dc%hﬁa(ti6hs fof 8814 CindGsdahed fopttle @G SR b PGESE amdBits. The GSH/GSSG

i nduci n
ratio was calculateg as (GSé GSSG)/GSSG. The GSH and GSSG amounts were normalized '
against the total protein. Note that DBZIM was dissolved in DMSO, and TDBZIM was d;ssolved in

" H,0. The data were presented as mean and SEM, N = 6, *a.P <0.05, #°P < 0.01, *°P < 0.005, and

#4P < 0.0003, when compared to the vehicle control.

C
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CAT (f) and SOD (g) activity levels. The data were
presented as nean and SEM N = 6, *CP < 0.005, and *dP
We 200085 when conpared to the untreated sanpP&r/SG2009/000037
[0043] Figure. 6. (a) DBZIM and (b) TDBZI M suppressed
t he NMRNA expression of HSC activation markers (GFAP

and SMAA) and fibrotic endpoints (collal and

100a1{  RRBRE klecl 1 s 81 AR AR G GRETNE D e BTEDbZIM
affected PZIPYI a(:ﬂ.vltyhﬁd &) @AJIOQHMM infagiosagB8-dopentisnameimer B4y baippressed
& R b PG P e BB (5 FBRART nET B e A oD
activityrét) DRV Ivbimducs e d}Sﬁ‘abtl\rl'@’l HBCVI® oqllﬂmére freatait withncomtfobnds of various
concenigiinS 748 Bt GomS Bt b P (Lot 303 GefE G 7.4, 1

mM of@DTAQ FOAGPY, GBT<and CAGSssa3R br 1D mMObOHPES Uﬂffeﬂ'bcﬁm 1e€M of

EGTA. tQ tngﬁ vehi ¢l e control &%044] gg’g0(§9D@§§WDB% gloo_ was

nonnaﬁz@a age@st Btal 9@@&& Q))Bzfmbmraﬁéabllvéu iﬂ‘ﬂMS@ ><aaa mzsmx \ivaﬁ tﬁ?ssolved in
time-dependent manner. HSC T ed w

H20. Thypdata Weseprepenss ay|mean @%%E%/H& faT*tPeF 0@5 ”22 %9191 A8PR. 0&05 and

*dP<d@o®Bde§éﬁtcoﬁlb§r¥@£d teélvé?ﬁc@&é%oﬁxm essi on was observed
for TDBZI M at 24 h. The nRNA expression was cal cul ated

usi_ng the_DDCQt odb normalizing tg b-actin

.I°°42lho@@%ée93@%éf Prpterted pEmRrHHSC£ells againgh pridative
stress lﬁa@&ﬂ rugm!z mvﬁ)aifqimse 3‘9' @Eﬁbeﬂ iGabbd Steliakaata with INEBR Hor 26 and

N

bP 01, *CP 0. 005
95 b Sehfibar 804 0@@0@/v>mw&wgmeémfﬂewew@ewmdeﬁeung the total GSEE
level (b? q_ﬁﬁurcﬁﬂg thd @%ievgl' g)ﬁfe%uu A%\ CREBESS B L8b (D S Bhascd] H§l 1G9 (e),

bronectin, pr ot el nexpression In

CAT (fpand SOR (@ a@@@ty\mveh BRAIAA Yo preaduedzan therDBr) SENIEY =6 P <
0.005, inﬁf*dﬂ& dYood w1 ceﬁa Q&ﬁ)lthfﬁﬁfegfeﬁﬁarﬁﬂﬁé e resolved in

oof tri’s- acetaegel and fibronectin,
r 12% gr:adi ent PAGE SDS gel for GFAP and SMAA .The
[0043]; o Ao GOAHEbep SepggssedthemeR N AceprAgsion of HSC
acuvatﬁﬁtrhaﬁﬁgi'sq@ﬂFA?%d\SMb hié¢ ﬁbfﬁhctehﬁpcﬁﬁk (¢ Q6 FibR6hnectin) in a

menbr ane was strlgg and reprobed for a-tubulin as

dosagedgpendsptimapnes oS db cellooers }reertecbmﬂeDBZM OBZ0M Qrrard 300 uM) and

monzn P Chobley T 6 M i o

level wspnsEiBAhddr ik exddinsmchl ﬂ:ﬁﬁmidﬂ: The A8 mbthb@ fvat heed for relative

SN e T I TR Y

and SEMi Ne- 6]epp raes] **$t 110lp1, Frec Ro0F, assi‘en 0.6008] widn cbapatet to the
NRNA_was quantified with real-time RT-PCR The data
vehicle Gontiol.hr esent ed as mean and SEM N = 6, *aP < 0.05, *b
P < 0.01, *P < 0.005, when conpared to vehicle

0044] COmid@k. 7. [m%ﬂ 160 d'PDBR2BM! (W eyl Jdppstdvded (a) GFAP, (b)
[ ]suppg:}gssed JL- ( giMﬁal—IIISC T6 cel(l S vvere@?%cubagaéd Wi t h

SMAA(g) cogtpngd {d) fmonef@e MRYAsprestipn Hhaitimg)depessient pannergtSC T6

cells we@é‘&'eal&iowim\@)Bfm aﬁ‘cf’TﬁBm Jﬂ'&easQ?&?Qﬁr gl%eaﬂg aph, ﬁtn'dﬁiélen
d (c) with DBZM (100 m\) a 0 m\) for 8,
elevaﬂoggpf SMAA: expression was observed for TDBZIM at 24 h he mRNA expresswn was

calculated using the 44Ct method by nonnahzmg to B-actin house-keeping gene and vehicle control

sample, and presented as relative quantification data with mean and SEM, N = 6, **P < 0.05, #p <
0.01,>*°P <0.005, and #p < 0.0005, when compared to the vehicle.control. .

: [0()45]4 Figure. 8. Western blotting of collal, fibronectin GFAP and SMAA protein
' 11 '



and 48 h for the tine-dependent study. The expression

l evel of IL-6 nRNA was quantified with real -tine
WOIPER905The data were presented as nean and SEM/SGR069/000037

6, *bP < 0.01, *CP < 0.005, and *dP < 0. 0005, when

conpared to the vehicle control. [0048] Figure. 11.

Western blotting of NF-kB and AP-1 (c-Fos, JunD and

e IO RL BRI Ty pobm coghotr o 1

g of tot protetdserzere esalteelin 3vies of Eisatated gelforbollaYamt ftpregtin, or 4—12%

s 5 SR 80 b PAE LA PRIl b B

respecuveatdﬁe@thesmﬁi VigilaFed b§ theasCIS tnehp P elthe aitghbpane hal sttippedtané re-
ta binding protein TBP used as the |oading control.

probed lfoggztgquh]:qa@ﬁlpéoadm coptepl. DBZI M and (b) TDBZI M at t enuat ed
GFAP- cZ transgene as reported by b-gal act osi dase

[0046] acy ké Y. DBz MatTsAhe Qﬁqﬁ"es-géd FEABLARKAC EISCSTORIIE were

treated wth conpounds of 300 mM concentrations, and
mcubat@imﬂy(ehDBZﬂ‘é (1, 2& IOOan@lE%QIHiM) ankh(®) BDBENE €1, d9 o £ MM) for48 h

e G SO S AL ph BB EpE i .24

and 48 M%Pth@ Iuﬁlecc@péﬂd@bt smﬁkx ertd akgreivinge vl Bﬁ'BGF d nﬂB\IATBzaﬁqI&lﬂdfied with
*CP < 0.005, and *dP 005

fealtimng 8&?&%1% e dete RS EEHPRPRA BT B0 SEMa é‘s@? =3 d)rfé , $4B<0.01, *°P

<0.005 Weh @hRpRtOlotveRBleRbnYPA, col lal, fi bronect| n, TG--bl
TGFb E'e protein expressions in HSC T6 cells treated

to0ar oyl et S o A o g R e
mcubaté&e;ﬁﬁl @) 582w ed 10 m@b@ﬁh ¥od yngaﬁd BRDBYBD (£,00680 L 6G@HNPFor 48 h
of 2% (v/v). and DBZt M (100

for the dmgexﬁemd@nt s@éy,\aé@l (q) Wl‘fh%zm @ﬁ@ﬁm lsod TRBARY (aeMyfor 8, 24
and 48 ]Ii%?%hle %ﬁg %gﬁkts'eua egsﬁ)c[ﬁqg\;e%l Gf HEQRRRAE M c%u‘afmﬁed with

I nten s normalized ag gal nst
real-tlm¢ B&"ﬁ@ﬁ 'Ihe davte Iwiers] mesen.tnd asohean(aBjl SEM, At + 6.6 Berfb0% SR € 0:Q05, and

*dP<OQH@1Wh%A&§#pa?Jat8Ehe%ﬁh§| P?'P&'nd intensity. The vehicle

ate I was normaf zed to 1f [0051 ] Fi ggre
14. R PCR GFAP,
[0045] SNRVEBI<E 8. Wreoridoithng oBNE-ipndt Py cfe HpRAD 4IRS 3 psotein
carsfy SC RS SRR RII (ARG F Wi 1

Hg of nueldhr fpoeinRE Bésvived G041 gretient QASED&%NS} deli ThePASE pbteins avere

rcogaizge BEhe SRR ARAPOCIRIRY HOUZAARY I et Jimefbgs ve

stripped Bn@fiobst foRe TSR ikSng fR6teMOTBIRYsed a4 {he Toa@iRp eontidls
expreSS| on was constant under the experinental

oae] Bt 98 DRefb B IBh AL Glnmpte R RELRL i igpe

reporte@ bse B%ﬁla@fbsﬂ&sdmﬁmtjﬂmﬂab%ﬁnsfdcﬁd 66 GRAP-EadZ.colls Wé:@lﬂ:eated with
and *dP < 0. 0005, when co ared to the V%?‘Ii %ﬁ
compowedfr?f ﬂzﬂOO M\ erepntpatigny and assaved plien Z4dy angd n iy
&k th
activity %vhé&ﬁ:&-m%ﬁ%ﬁ?@iﬁ 1t \}J%rt&tg i It%kg%sertglgﬁegﬂhﬁ@ﬂ?) pjn?/g to the
vehicle qapiroli The dﬁga:wenem@mtms(nm)md SEM, Ni=6, *°P < O 00 and *P<0. 0005

when compared to the vehicle control.

[0050]- Flgure 13. Western blotting of SMAA, collal, flbronectm TGF-B1, TGFB RI

protein expressmns in HSC T6 cells treated with various lMSs for 48 h. (A)DBIM (1 mM),

AMIM (50 uM), TMPHIM (50 ].lM),,VDPPHIN_[ (10 uM) and DBZBIM (100 pM) were dlssolved n
| - 12 : "



was al so tested on mce induced by TAA (data not
shown)) or by (c) bile duct ligation (BDL). DBZI M
wa@rdoenv@ved fibrosis in the TAA nodel (at 500MeETL/SGARI/000037
weeks) and the BDL nodel (at 10ng/L, 4weeks), whereas
the DPI M displayed its effect in the BDL nodel at I[g/L
4 3] _Fiaure, R IV, |
pusogpad M hedi Al ot (BT DERET BN ol s TFa

DBZIMI{100 Vg Rierd Wbt ve @ ML A IhHactal @il veis Qkal aditedoadigebnirol.
_treated group had 6-8 mce, except for 500ng/ |l treated ..
DensitogheiigmeayHP BR A o JanshiEionsi Ses popmzHesd e hopgspective vehicle
SRR Y 160 HePREhES. THoALhSE &hted
Co R R P LR g, T ALt ae
sample wWay n@mjalitegito 4. weeks, (D) BDL 4 weeks + 500ng/| DPI M
- treatnent, (E) BDL 4 weeks + 750ng/| DPI M treatnent,
[oo51]an Cflélﬁ'le RBORe GREPCR dutindifiEdtlol ok (5 T HEP () $RA%(c) fibronectin
~ Fi ([zjure. 1/7. Percentage of Sirius red staining areas,
and (d)gjo}liad snRNY expressionsdn HSGE pell ieateflvetheyarious BSsior ¢8 h. DBIM

B G S T BAr AAN 9y

dissolvéd m@MSD withaHfinabDMES Onameentraticarad @,2% (WODPB/ (2BIM)\EGCG (25

0 S ) BB BBk OBy W g o

expresshinfvia8 lcBiitant iRt e Bkpeginnfbeonfitichs. BeRtipe qansicatietvainormalized

. -8 mce i.ch wer 0-12 weeks ol d at the Of .oy ..
aga%ﬂﬂ?-‘t?ﬂ@@?@ﬁﬁ?@e@a ﬁ?‘éi."?-*jé‘é@%@&efesﬂﬁ%ﬁ?% & %Fﬂélaaﬂégﬁ?m% 6P <
0.05, *gro0p03/ sad BBl< 6.006K Swhed chrddFo tHoReMcRebmesINd treat ed

groups vs-. BDL weeks group, # P <0.05, 750ng/| DPM

o treated gr v eat.ed .group. 1005 Lour ,
L
on micesiadice® B (a) (HAYr t6xin thiGdcegmitd JTA AB)r BBIh)bile dee RigatipndBPL) . DPIM

was alsgfeish 8 e Tegiihd P e achsbe b otane i Siestian®y-
DBZ]MédﬂN&lat?::tho?sﬁﬁd gMAASﬂédc}ageTﬁgP@fgfeL?R%l;&ed{:sg E])ﬁﬁ]ée_s-mr)gmcdel (at
10mg/L AirpoRgly pereqh oo PRIV gisplayed Srieps3H Mo i, R fer o e B

- proliferation. HLE cells were seeded at a density of
[0053] 50 Figurel 16sRemiekentativemf iahdes pf Sirias rahdainingtin lizer sections from

o PGB8 IS BB BB B et

500mg/pireztadf gesupt which hed aulg oas mense frgthe @atub. Rasimtdiningigreas represent
cal cul at ed, based o chst d Lok ng. and Brdll o
collagof fRpG 5o TP R CREE o AR LA Bt PP e OGO B ¢ i dSvehie ) BDL for 4
weeks, (D)BIDIS # twgelaf+ 300kigddoBIVG traiméndE) BBL.4 WREM-J60est BEIMICC
cel | / has E cells were incubated with
freatme %%P%W%‘Wg@})ﬁggeweﬁef ore fixation and DAPI
staining for DNA content (2N vs. 4N) determ nati on.
T0054] [ O®Eiire.Ai7gPereentage ofBiAhdted sthinting arens{Rises 184 Ftaiavigiaveas from

citeren By REpop if Feg iR msp ey ot e Al frgs from
left andWedde lobeddraivetofdat mbiéméke clver¢ar P+0505; BIE £yt DBIM oemed groups,

for. 6 hr, and assayed for caspase 3/7 activity and
#P<0.05, 750mg/q vs. 1g tre'atec? gx}é)ups. P g y.

: [0055] Figure 18. Liver weights of different treatment groups. Each group consisted of 6-8
mice which were 10-12 weeks old at the start of surgery procedure. *P<0.05, sham operated control
group vs. BDL 4weeks, ** P<0.05, DPIM compound treated groups vs: BDL weeks group, # P

-<0.05, 750mg/l DPIM treated group vs. 1g/l DPIM treated groiip.
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LDH rel easi ng (expressed as %oxicity). DBZI Minduced
apoptosis as characterized by annexin V staining using

wo b@wogsppdmreter in HLE (E) and Hep& (F). ScatPEr/SEL009/000037
and hi stogram gave the representative information on
the cell population distribution while bar graphs
quant ified the- percent age of apoptotic cells.fromthe

HLE He were treated.b Z|
fo0si] o Hgite B Repigmrlticve aiosrol thYE st o5der o oephy!
group; {B;rsmm ] gro‘e( al(u) BDLAaNGkekt AVPTMIEA fRbtieat @0@. ySi S.

0060] Fi gure 3. (A). DBZIMdid riot change caspase 8

10057] ¢ fiebrs 43 Biaud REVE B gRart rr calieos 15 BRNA Rk tiafieg

couageﬂ/\;atlmgM for 24 hr. The cells were then |ysed and
cytoplasm c protein was coI lected for assaying caspase

10051 LSRR el RS B S B e

(A). DBADV iGiabisa HCG @Q@E&ﬁ&aﬁoﬂ Qﬂ%ﬂs Féroeetd mtmﬁmyuoasmom cells/well

in 96-wLpIfte, AnpguIBERe: oL St i £ O S ATV S oa ocition rptions

compoud@®' (@£ HLrhos B35 HMEKI for 19 1060 JRb1FMhSdrOBbIord assaPn@ Cell count
POueac(g rolin?l;n was resolved in fgé%) gr.adi ent PAS%%- SDS

was calcylated bFPPé‘ opdfogehst Brestaiing meﬁréUm@e@gmﬂ% Faphasshon B dgfal
fluoresc@ce GHEREN bOABLSy s@aﬁkﬁndg’ '(ﬁ}J @Bﬂﬁcﬁn@fed Beckels ARidQHphadd §ILE

menbr ane” was Stri probed for the a-tubulin_ as
cells WetermcqbeaéwvﬁgD@m@ J 1 fS@aMé ﬁréémeéorp fizetionsnd D1 eigining for
DNAcoBf&% ‘gcmrag{ehﬁngﬁ@ctl on. [0061 ] Figure 24. DBZIM
cted Bcl and | AP protein expression. HerGZ cells
weretreated with DBZIM (0, 0.5, 1.0, 1.5 and m\/h
[0059] ¢ oFigpye. 32. DBZIM, indyced easpasgd/ %M%H%Eﬁ%@mwﬂep 2(C)

and did R6{ Efise LR mlaaﬁﬁ hPHRIE (ﬂ% ahE® HepGAD)l BB oY 8kpGD cdits ke
mcubategr adi ent PAGE- S gel e target proteins were

ZofpripusaereaniTgiaons for o assaypddor Faspas Y @gily and

LDH re15£sﬁ1 1S884dN8 % tokRRy ) TRBHTRNABMESapdhiokip eﬁaaaed&e&naém@anemv
for the a-tubulin as the Ioadln control. %gOGZ

staining pjipg flaw spomeiein it dt cad Hepet @ cgtfer plof apyd Bistogram gave the

representdhi®d firQ Rt bOh A ce‘iwo\f)hléhﬂn &Etﬁ%@ioﬁ whﬁl@bm@@ﬁlﬁﬁ]ﬁﬁ@fe& e
I munocyt ost ai ni ng 1 mages of HLE cells treated

Percénta@Bzﬁ apopotieprds from theVkistogramp HLEand HepGRgells Wﬁ‘d&%ﬂéﬁ%{@ﬂm of

various @RELHMLGIFGD43R Qeﬁﬁ%ﬂéﬁ%%ﬂrﬁgﬁﬁv%ﬁmﬁﬁé Yha/fld b oﬁlaﬁc
nucl eus of the control an he DBZI Mtreated cel

analysisy espectively.. The inmages were acquired and anal yzed
usi ng ArrayScan VTl HCS reader (Thermal Scientific,

[0060] PAFlgh@AQS @()dDﬁZme(hd Aot tnsdlé %F@e SARBVIEEAld Riduced caspase 9 and

sof t war e, antitation of ransl ocation _event.

3 activitpin H&%ﬂé(’ﬁf)‘«f%s PRtegmov 1 2 Bl 5flask anddrented AP B4IMbE R
~ The ceﬂ@@eﬁé%&n@%@ SRINSEPidsAid QBB Wis cdffechtl thefs@fydhgf da&‘lﬁlﬁé 9 and 3

nd |nnunocytosta|n|ng for survivin. Lower value in

using Kis Epmopicrisian.dhridete seis npimalispdageiast thawehick watel (BWPBZIM did not
cause cy%g%%ﬁe Qhe LY g;@ﬂll ARG B Y & b%ﬁ HIOG3L W%*%a?ed%@ DBZIM of 1.5

uced cytoplasmto- eus transl ocati on
mM for 24 . Cm)th @mzmwwhoadm m&euleﬂiaCAQIFS YWeroemlsgted pSlas Arkit @fom

B10v1510n.ul(‘51. g Gcf each pD é%zem Was reso ve S% deenYPEEEI %é gel %I{Le tlg.Jget

proteins were recognized by antibody of cytochrome C, and visualized by the ECL method. The
membrane was stripped and probed for the o-tubulin as the loading control for cytosolic fractlon

and Cox4 for mitochondria fraction.

[0061] [Figure 24. DBZIM affected Bcl-2 and IAP protein expression. HepG2 cells were
| ‘ 14 - |



Cytoplasm c and nucl ear proteins were fractionated
using a kit fromPierce. 15 ng of proteins were

WO 2®ol905 i n 4- 12% gr adi ent PAGE- SDS gel . The PEI/§€2009/000037
proteins were recogni zed by the antibody of -AlF, and
visual i zed by the ECL nethod. The nmenbrane was
stripped and re-probed for a-tubulin as the | oading

e 3 EL S5 A I 2 4l e
buffer. 9‘5’ @é"@)f kdlal POtHR Ilas Rk iaad1d Eﬁtﬁ%ﬁt BAGIEBBE Wl The Bfgehproteins

he cell s were then fixed and stained by anti body of

were I‘?ﬁipgmzﬂilbéf rfsm@téfs apghodicn ead visedizechby ta BCY zusghodsThegnembrane was
e Scientific, PA USA)
Smppe@% arget Cto{@ifm%ﬁﬂ% O%c{ogg Ton software. The

arrows indicate the cytoplasm c and the nucl ear
[0062) ocRigieRSo DBHM ih'ﬂlﬁsftdamdemg to cytoplasms dranslodatign df suraivin protein.

(A) Regr?%n L G3RES c#rf%é?tr fing grﬁ% es %‘ﬁﬂF LhGRLLE Bﬁ?»n Y F(O Ig.ﬁ'l% %g ﬁnM) for

NI ng I n ar Corrpar
24 hr. Ambwreiniicate @y acplrmﬂmon-ahlﬂjdieeimappeaian& ¢ffseaviyincia the nucleus of the

ool g8 BN IRl e Bl B ot b e e

ArraySes VEI HMES ecage0Pherinal Sfentifit) PR A) sad QaigeteatiostidayBibBAplidation

cells. wer fixed and_.stajn b
softwaiey (B) R Gig LR Pt P RS T g9 ol B g reated by
DBZIM\eIf\?naﬁQ&Unb&dralﬁm f@mlhy beﬁra%&ﬁgb Ax;t&i inrol dad_l’j_'tddfﬁinﬂrg:ﬁr survivin.

ader rrra ic,, ) an ar
Lower iglgs e CY BRI TPk S RO RARE S [T OB BT Gureplassic
survivildBZI M i nduced up regul ation of AP-I expression in
Hep& cel | s. Hep& cells were treated wi t hDBZM f or 24

d t
sy gt B! B R SR ﬁagﬁesg&ca%@%&w; W5
translo(bwdel\]F dsomh vgoplasm t-nhdBfisy Hapﬁ}k odlls Rmﬁféﬁ by &IBZIVhier 24 hr. '
o L S R D e S8 i v

resolvel B a7 i@ Snt PGSBS g8l NThd @rgef @b@msfv@fe rxaigalzm nyzlthegnubody of
protein TBP as | oadi n control. [0066]

ATF, anghygspazen gy Qs GloBpthed i The msmbrane s Siip] %?dpwég%mes?ﬂ #Oég%mbulm as

the loadEERGEORY cﬁbﬁwnhbﬁac%ﬂﬁ Rh@ThS bIHRERNROE Y BR roidRR ekt frotein. (B).
cancer cell A | ung cancer cell H1299 (B)

HLE cells weye I gu?ﬁswg plgjgzml frepie ]HBZ]M@;@&@; \Téxp)gells were then fixed
~ and stalEef& @;ngidised;t &eme@&t ﬁhagés WP OS] GRHBET7ddNE 8 2GR SLASPTT HCS

confluence .wi th apoptotic cells in Cell cultures.

reader qlbqem} SeinfificePAOUS DA WiarashAbiivasion BigArpEeadon sefteare-gie atrows
indicatd the g}tbﬁﬁ%}ue ehd mk hﬁkqea%cs@ c?%?e MN&, ijé Qm@mﬁopmgmszm

caspase 7 activity in
respectivgly. (€2 Quanfi§easion of 4Bhttadningiin ﬂvffmzt wbecrﬂulﬂapqrmashnents ngher

of OF 48 hr for prollferatlon ‘assay and 6
Valuemh@}?og)r cas%]gg% 3/ 7 activation assay. Proliferation was

Dﬁferen@ﬁsndleademghagnwarml‘from Pronega and expressed as
relative cell proliferation with control group was
normalized to 1. Caspase 3/7 activity was quantified

. [0064] us Figyre 2% Highrdose DBZIMgadlmed RQS prasuptiesindiLE sells. HLE cells were

grown ih % %Jeh ?atg g&cpi%ea?ed% ?)]f’flﬂ %r EX h? The cells were then fixed and stained by

DHE for quantification of ROS generatlon The images were acquired and analyzed using
ArrayScan VTI HCS reader (Thermal Scientific, PA, USA) and Target Activation B10Apphcat10n

software. .

[0065]  Figure. 28. DBZIM induced up-regulation of AP-1 expression in HepG2 cells.
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treated groups over control group. [0068] Figure 31.
DBZI M i nduces cl eavage of caspase-3, caspase-9 and
WE2RP02®03 ndi cati on of apoptosis. Western bl ot PEI&EG:3089/800037
for the effect of DBZIM on the cleavage of caspase-3,
Caspase-9 and PARP A) in p53 wld type gastric cancer
V cell AGS and B) in p53 wild type breast cancer cell
HepG2 dellp @reddtfeatéd wiHEBBZINVI £l 2athr al@dp¥singc andmdeledr @obtcmrs wat | s

o after 72 h exgo ure to 50 mM of DBZI M Q Eiqg 81ent
fractionajed usins2 kip fropm Pisrae %%fﬁlﬁalﬁﬂyqpaqf?%wwr
PAGE-M% Th'éq'agge? Mn%e fecblized by Rlef r&s‘b@tﬁﬁf@gnﬁ’yo&gs BRZHiMalized
elr c espondlng I'C50 concentration,
by the Efhasyhrok Jheamerobrane weestiinred arigeorobad for g ba@mmé@ﬂp aeEds
Ioadmgc 11%?3 wild type cancer cell line AGS (A), in p53

ant gastric cancer cell MKN 28 (B), in p53 null
Lun cancer cell H1299 (C, and in p53 wild ty F
[0066] brEmgre VaTPMZIYEntlucedrpyptosly. PictmesEomaplrssopiFt BicEIserpy
g H1299 (B) aft:
v g0 BRI S AT 5y St Y AR s ) e
exposur@ ©OTBEIVog 42 b, BShectDBE. Briendingtbe lepgis of gmsurp peugedipcreased loss
g%g ted mce in the control
Ofconﬂ%e%egﬁhﬁpﬁp{ougcgﬁqﬂ% rren%' group, 3 weeks post
* i nocul ation, are shown in (A). The tunor ﬂrovvth curv
[0067] anBigboeR0. G indtibited cell grelprationin ghiomepellding COGH) and [Us7
6 or US7 cell
MG (C)If%g%(glincgﬁgé %%erségg‘?%‘ﬁtyg% C6E§Pﬂd I][Tif sat e(g ?rr omcﬁleS gere

mcubate(dpﬁel WZIM of \Hetp@ccr(nwnltrdmry s y8 brfos pepdidierijca apygy gnd 6 hr for
cdspase %ﬁwga)loy\%r gyc ?I i ant%&b%%%e\éﬁﬁ%cﬁ%gxﬁ%% i %m%{nﬂé@a&ﬁ@

ies. ure
expressefdaa sdative utll protiferdtion gdthepytrad grovp Masn zaddo 1. Caspase 3/7 activity
BLPBR { QBN HPhitivity of
wes quapfGe g P ARRE R B A B O] BRI A% 7 iy ©
treated gRelyps bBN c@BradgtbupBN 32) for 72.h, respectively.
Extendi ng the Iength of exposure caused increased |oss

[0068] of ngggé 31”%’1 hafls! cleg%gtel&' Espade) zg&)agé-ﬂhﬁfPﬁﬁP ab MaScation

E)@OSI S 1n at ocarC| noma ceélls.
of apomelsewwt@ab anglysip fomhp eff@ct aaB7 By opshe ¢lesyagept CPSBRFGZSA,

- f £ Grib canB G R RO MR IBY iVE53 wild type breast
d
CaSpase uant [ e‘g) lh?lg%g%An e | n V?aIgTTC/ePI st al r??rl]g foll otyv\%

cancer cb@l lihd WY t Wasiem ibbot anrdysjssiosducted 00 0€Lseéler 22 Inespesure to 50 uM of
DBZ]Mdet ected for every sanple. Living cells are in the
bottom l eft quadrants (JhllC and PI- , early _
‘apoptotic cells in the bottom r| qwgdrant s (FTTC+
Ality

[0069] anBigere 32, DRZAM mwnmbpmhomam AAGSPEKNZB g 1299 and
MCE-7 ge'ﬂ@ we?en&eitegl gx?ﬁ aﬁ]cfxenlclolr%esspgﬁmﬁg fbf(}l ctllcenﬁluo-ﬁhﬁno sphorylation

ent age otic ce respect
at sennedﬁ7ﬁ foéAktWasl‘annrf{gﬁliM]m P yuil ety canbdviesll anqe é@ﬁ (A), in p53 mutant -

sasvic R EGTAN OGN £ PTG SpelRfS S BEHED ot ey i gpe

breast cdnoér 6@ MCF-2(0) CHive coms'é mhidliteh of phosplonylaed-AdSE wasshdw Py
flow cytonetry ofiles of propidi um

Westernjid; §ecdn wass Sd &%%H rgg{é’ﬁh%g ° ceI l's ,

[0070] Figure 33. DBZIM reduced HCC tumor in vivo. Tumbrs ﬁl the HCC-xenografted

mice in the control group and in the treatment group, 3 'weeks post inoculation, are shown in (A).

The tumor growth curve and body weight chart are depicted in (B) and (C), respec’uvely *P< 0 01.

[0071] Flgure 34. Endogenous expressmn of p53. Céell lysates from Hep3B (p53 null), Hep,
| 16



treated with I MSs respectively. B) %of cells in cell
cycle phase C) %of cells in subGO popul ati on. Each
WQo 2000096985 t he nean + S.D. of three determ natiRBCESG2009/000037
[0075] Figure 38. IMss induce cleavage of caspase-3,
caspase-9 and PARP. Western blot analysis for the
. | ; -
02 it e g 5 maiard v bRt b g kleigggRinf b7 o 1) and
actin angjbgdies. aft er 72 h exposure to indi cated doses of | Mss.
[0076] Figure 39. |IMss-induced apoptosis was
ac e e
0072 P DTSR 8 (R bl PSP PR T
phase-cemihst i@krogebpy showi@llreultireafiar exposete celMSs (RN 85./IBrd8, N 3, IBN

5 8 N SR O S S

confluemnyah yedieohlthyes.conf ocal m croscopy. [0077] Fi gure 40.
| MSs-i nduced accunul ati on of p53 and p53

0751 POSREPESH P s, S18 A58 s
with veliiit] & andbiBaN 15, EBIN 4 8, RN 24, IBN 25 an BN 3thive i h.aanil epopddsis BN

15 .| 19. . BN and. | BN for. 72h. T
a5 e - R b g P Ry B Mg 100 cets
were defSeted R0 evedp sardife. dindngSerils 382n vierbettola l«ft qradmats (FITOEsné Ph-), eatly

bl ot t.i'ng,, b-actjn S _.u S adi contr.ol .. .
spoptori sy g o g o et HYTGR B A B SRR potsgm o wove
- right quadnaritd @popReticdITCh endPI).Cc BTk peddepragdwisapopttidd tedls witheespect to
diff ted with various I MSs and the |evels of Bcl-2 and
CEIBAR"wer e assessed by Western bl ot assay. [0079] Figure
42. Real -Time PCR array analysis of p53 signaling
[0074] paFizwes/37% IMSs perestc epatreaccipmas edllon CellsyerAtredtedapmitip vadidle and .
. gene (0.
1o 15, F6RS: iy, FQ s nd (Bl 32 B2 nli e byt ssesped by
* flow cytpiaptriDNAA ) Expanple BAGS paTilds of hepiddinafddide-stained|contfol geliseand cells

sSLon.wa li.ze 1 th, h | .
wested GEATR TP NE8, PERTR sHESH M i IR SPE) 0 BB O poputaon
Each valles th¢ mean + § .00 8Dthrekidgiermindtdns Ef f ect of Conpound C

-(DBZM M and conpound 9 (MABZMDM on |ung cancer and
, . |
007 s e s, st S BARES TR
analysisifor thagffpctefdBRI L5cBIN 49, VBNVE, I3 23, ABNBadnithe ¢jeayegd of caspase-3,
o BAREPASEEL 20 2y B il B e mab

HCC- xenografted m ce. Tunors in the HCCxenografted ;
[0076] i Eigured9% HMSsdnducsl agepfogis wasladcamphaied by aceranulaiomefpS3 in the
3HR Walotes is ﬁw SR J Hq M
llu-deus°gr om%Eﬁscﬁ%?/ ﬁereéatn d gﬂég{? n\%g?aé t ohart W\A/l?;\ds&g epl 02t4e ?gtn}y ?%%
treated calligwerefixed widpéBitomsldehyde, Punus@ined (D 82 -pIa kereenifluorescence)

and DABRHEE nilscshdet Ghit b0 v Mifocel RRfRbopJAP € 2. 1 G50

[0077j Figure 40. IMSs-induced accumulation of p53 and p53 phosphorylation on serines

.15, 20, 46, and 392 in p53mutant HLE cells. (A) Hepatocarcinoma cancer cell HLE were treated

witf.{ indicated concentration of IBN 15, IBN 19, IBN 24, IBN 25 and IBN 32 for 72h. The levels of
phosphorylation of p53 protein and Ser-15, Ser-20, Ser-46 and Ser-392 were determined by |

Western blotting. $-actin was used as a loading control.

[0078] Figure 41. IMSs-induced apoptosis through the initiation of the mitochondrial
17 . .



[0084] Table 3. 1C50 values of DBZIMin various cancer
cell lines. [0085] Table 4. 1C50 values of IBN 15, 19,
wQ20098%9%nd 32 in HLE cells. [0086] Table 5. |E30SG2009/000037

val ues of DBZMIM and Conpound 9 in gastric cancer

cells. [0087] Table.-6. IC50 val ues of DBZMIM and

Compound 9 in breast cancer cells. [0088] Table 7.
, | C50 val ues of DBZMIM and Conpound 9 in normal breast
pathwaye Cels wETAdttdSRDIDESOR BVSCNI[i08&]s of Bel-endidHX were assessed by
Weste dﬁfﬁ” bed herein relate to the discovery that the

T 49%i um and i mi dazol i ni um conpounds (col |l ectively

"I M5s") as described herein, including in the form of
[0079]i niKigmel42 Red:Tiime FiCRoaohy atiallysissui Ip63 sigmading lpathysyehssosiated gene

b d .
e 5] M 2 B OB 5 B, K3t
point g&At(DREELL pdlifepatioh gbiiss. (EleNArmyalmanAEM iThe tefeivarbevblod gene

descri bed _herejn, [0090] Both i um and
exprossi s ORI Bt b ias gene AT 4 5 6 s B
Standaraa@wmoy -substituted; imdazoliunms are NSN
-substltuted i mdazoles, while imdazoliniuns are

- substituted:im dazol i nes and do not
(0080} - Wi 24y BOhekat SBPosn G (PREABND ko omed SMAREAGED on
lung cah@@taﬂd?gaﬁﬁﬁ%ﬁﬁéer icBld. CbgpaRbe (UEZI\M%& cd)rhﬁdﬁlnﬁ 9IBIABZMIM)

i ncorporated in nmany biol ogi cal nol ecul es

mducefklys»ﬂph@%leal changp ang %R?P@éi‘s FW%%P%@W% (Aa rpnd in gastric

canceréd[[ﬁ’@/[lb@@@ PR130 Rhrdratrephdniaceuti cals (A nos et al.
99) (Casanovas et aI 2000) . [0091] Che attractive

ur e tic c is the,
1008115 ; et 4y EYBHEL eorppotpa Sl O eosEatiatbics; TR ELH e HOC-
xenogrﬁ!eﬂ uﬁ&dm Eheddirsltapddipl alnﬂm tha&éam&u%rdulpes twhekis P& tiddctlation, were

shown 05 g e SR PR VoS TR APR B P i )

respectifélyogen.cat ons of the central ring) and the central
ring of the nolecule. It will be understood that the

e i ng" f r ef to the five nenbered ring
[0082100?;?%%?#. R{amfgﬁ?‘?éw‘éﬁr%ﬁ%ﬁ]&ﬁ&ei ther the imdazole or

i mdazoline ring) to which various substituents may be
[0083]boahbletib 1656 anlwesioff IMS¥sent | MS nol ecul es. | MSs provi de

i nexpensi ve and chem cally tunabl e building bl ocks for
0084] ¢ N8R VL I CRTRthes e YRR i VALl BOEHIch e 1h0092] Sone
[0084] I\/gnsgfl are precures?g’?s 0 ‘Elt?é)rocyciﬂlcc car%enes (NHCs) .

an_be easil enerated from | MSs having a
[0085] hyé“ﬁé@éﬂl‘aﬂbYﬁhéﬁs%ﬁgN » Bb3ti25amdap in RLEceeleral ring

and substituents on both nitrogen atons-of the central

[0086] ' | Meible. 52 IC$0MalhsE DBZIMIM aha Cobiffoand Hen GRMAE aimer fellem
these | MSs by the deprotonation of the I MS under the

ro0s71 25 APl o itheror BAETT e Kliund B if hregiplie g

solutlon under neutral conditions. [0093] It is
[0088] di Tablet. ICIMvaissef DBZMINCand iComypoliad 9\hn hérnsal heeadst cellst s
ot her than a hydrogen atom at the C2 position of the

DETAIERD DESCRIPTHOWVer radi cal 'species nmay be fornmed
fromthese | M5s by ‘

[0089] The methods described herein relate to the discovery that the imidazolium and

imidazolinium corﬁpounds (collectively “IMSs”) as described herein, including in the form of
imidazolium and imidazolinium salts, may be used as anti-fibrotic and anti-cancer agents or to freat
fibrotic diseése or cancer. The inventors have synthesized novel IMSs that may be ﬁsed in the

méthods described 'herein.
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cl eaving the N-substituents. [0094] The inventors have

di scovered that the | MSs as descri bed herein may be
wais@doa®oant i fibrotic or anti-cancer agents orPCDSGRIOKD00037

fibrotic disease or cancer. Wthout being limted to

any particular theory, the | MSs as described herein

may exhibit anti-oxidative and anti-inflamatory

[0090] pr B%ﬁﬁﬁdﬁ%ohu%ﬁ ihidRf dihiuths AR fROnan dmRAIE inhaMdothern
| inked to oxidative stress response. In turn, in bOtgﬁ\I

NN’ -substigtert; impidapoliome are AN’ -aubptétated iredealee, WG THEEAniHERS Ho
substmv%g gﬁ@]azto?ﬁ%%n&‘ h@ ﬁ&lﬁvé ggﬁgonvﬂa}ﬂ?m 'deﬁﬂlé‘mtﬂéfvyeeﬁ §§s‘i’lﬁ1ﬁ1§ €4 and

used as anti-fibrotic agents
C5 that preasnt aminiidazelec émdazyéemtsslf iy incogpomserindsany dlegicahmolecules, and
ry e f [ i E&ﬁ&&bh Olm
o CHEAHES Bl 50 8E A 5l il SOE) phl A
et al. 1999) (Cavanovas eteat.@A@)bond bet ween t he carbon to which R 1
and R3 are attached and the carbon to which R2 and R

o051 2 BT i e ol iy

. they pro&idbdﬁi&@tbcﬂmyc hﬂlcmmfmldcstabﬂltjb yndthudtbe therapeutigi sefebomme eficagy of

IMSs, c.'imnq%?gfl - bo E%Pf )yL.tiylmg 7ﬂ£et Iﬁz glllbs Fl%ntls?% uésg)rr]%eﬁ sgx %@ec%tro%e[r(l apoms of the

central ritfg) md}hé caatralirgrot hﬁdncﬂébul% Iadvmenyahderstbmchﬂlghhe ‘Cnentral ting” of

s e e TR LA R B e B Cite LRPRRSS

imidazoB&d ﬂﬂi’gﬁlt(ﬁﬂhlclumhusﬁﬁﬁﬁdemi may et dtordraatp (hﬁfsrbeﬂﬂ\’lﬁmol(ed:u)les-

o R SRSt b B ) 7 S oo

therapeutids.menber ed fused saturat ed, unsaturated or aromatic
ring system and the ot her of RL and R2 is as defined

b -
[0092] abQy§ Jtﬂ\g%é Brgc E%t %ngch{: ﬁagﬂroét%g We@e ‘I‘Nrﬁér]s &%k Basily
generateﬂtfmnSMSBrhwﬁg ah@drﬂ)@aﬂmb et thelCE pewitibngsfither e ring and substituents

on both glljl}s al ur at e t@ cen \Aﬂmtgh% # 'o%su%ﬁc‘t Ilng@? §1Je %?er%&pfrﬁﬂ these

1 and ogether Wt
IMSs byrthe gepmmmnoaﬂ of thre BM8 undeo ﬂib&ppmpuwmdmld&@ms elerfrofonafion of IMSs

may be &g (%]illlt C[é(% ga%gzcﬁa&g?ngxsooﬁ an Ecetélhsg uggﬁ F&%T B%g]g.} &&ﬂmon?%

s not fused together with Rl or R2,
[0093] r ekpe@fﬁcule kygenergteEIColom Mwﬂh REpstirigntRethgyr ey Byiirogen atom
; Ibrom these IMSs b
w4 SRR R @ o B0l b b e s
cleavmgtihealieshhsdmﬁntsCG al kynyl, C -C1 cycl oaI kyl including ‘
fused cycl oal kyl ring systenms, C6- Cl10 aryl, C6-C 10

[oo94] &' ﬂ& G‘gen%r? F@&%%skove% t%tgl}eﬁﬁ\/}‘slé fg:%%sc@eﬂeﬁﬁ‘iﬁlay b®hsed as anti-

fibrotic maph—camr mn‘abk tortydat Ebreticqlisease gricanast. W\éﬂlw b&lnISQJﬁWedQ any

pric 0P 8o a0k Y e SR gt g
' pro_pertm;sf Boheﬁlﬁhm/cihs@sﬁf]wﬂlcamnhesre Haeem lindredRD, oxivhativestegppiesnoaks. é% turn,
oo R B E0BH el SaPB Bl R B g AR e

mﬂammmﬂneslﬁjﬁ% of the above substituents R 1 to R7, where
appl i cabl e, may optionally be substituted wt h one or

[0095] TOhss) tfhat may be used as anti-fibrotic agents or as anu-cancer agents are compounds

~ having a structure of the general formula I:
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strai ght or branched Cl1-C6 al kyl, straight or branched
C2-C6 al kenyl, straight or branched C2-C6 al kynyl, C
. WO ansoyobdal kyl including fused cycl oal kyl ri nRCT/SG2009/000037
systenms, C6-C 1 aryl, fluoro, tri-fluoronethyl,
cyanat o, isocyanato, carboxyl, C-C 6 acyl oxy, Cl-C6
acyl, carbonyl, am no, acetyl, acetoxy, OXO, nitro,
hydr oxyl, Cl-C alkkyl carbgxy, Cl-C al koxy, C -C6
al kenoxy, C2-CGgal /7 [001 02] One of the ring
carbon atomto ' and R5 are attached and the
ring carbon to whi and are attached nay be
optionally repl ace a nitrogen atom [001 03] The
above conpounds present in salt form Thus, Mss
that may be usegd”Vn thg present nethods include
phar maceuti cal | yRiccept @bl e salts of q?npounds -of
formula | and oligoners and polynmers of such salts.
Such salts have a structure of the general formula LI:
[0096] [ obuform)la Gakredashedrliag i Absent pr is gregent ad hand do Ep@\Aeeqogf bond
between%@@aﬁ?cln th @ hi)?ﬁll@ ahd RMik Iﬂttﬁclﬂgd fddrhdh&ibon8a iR R3fand R* are attached.

counterion | $ a pharmaceutically acczgiablq
Thus, the parben toj whith | ang R ate aﬁf@Qhep'l iapd. the darben forhish Rfeand i areiagfached

maybe{o%éc%édfbt}%tgerom s bR hbghophgsphat e. [001 05] The

sed hereimin reference to ring

structures refers to the sharing of at | east Mf at qQns
[0097] beRnenrshR T (reee esch inderpndently i strighier Prapghed Curts ab%! ?‘FFégm or
branched Ez-ﬁg b BT BYrafaft dr bPnchld GLE alll%krp @9@1(11&1301“ @y @@etﬁérﬁﬂth their

t'he rlng %stemls used e cent ra
ring atomcam A aiH-werberpal e SoFrtlad, FRHGTStpbRTEGBgUCI e system; or (il

R' and ﬂj% chifed i ﬂfeﬁi}ﬂ'% N HR*GHERIRTORG Wil \BeilBYg Q‘Sm@ & 5- to

S present as a bond to forma second bond between.
10-membéred GiebeITiod. WhiAEH2IR] OTATOIAS THES YT Aehiba ORI Oftlﬁ @nd RVis 25

‘ defined g@orvg 9&1 {%@g e{lﬁgﬁs %}Qﬁ&“ﬁﬂ{ ﬁeﬁ%é‘ BRE andR? ﬁﬁq{q?ggeﬁfeﬁwﬂh

er wt elr ring atons forma 6- to
mmrnngabnﬁéwbeiéd1$1nﬂabm@d@ﬁﬁdEﬁmﬁ%ﬁgm§¥@ﬁ@ﬁfm¢&W%ﬁﬁfﬂ%@yﬁﬁé
- both H or nothing; R5 and R6 are each i ndependently
[0098] St R%ﬂh&‘* £¢ bh AN6N ek ndBk ¥ bothed With |t1§k|iktm£gl’at$iﬁ§ifﬂﬁﬂ&d- to 10-
- al kenyl , strai ght or branched C2-C6 al k 3 % 4
memberemlsecba}@me%wgg sy§teRe] of Hibpry the dathgd Hpals BEcsa) s ?P‘¥P§’~y R"and R"are
absent. Systens, C -ClCaryl, C6- Cl10 aryl-CrC.6 alkyl, C-Cl1O °
aryl -C 2-C6 al kenyl or C6-Cl0 3Tyl-C2-C aIkynyI; R7 i
of c which substituents Rl,to R7 ,. where 5
[00991 apwhieegﬁpé Rt potiseed togrthes PR ORI FBr g S SPLNF ahogg R and
8 are eé@hﬁﬁﬁe@eﬁ@h@f aaiamsehesbed,-Cr Ay N\raigh: ofbrantePCalglalRenyl,

whi ch _nmay optlonally be substituted wth

sraght rencspd Sr LA HRY - e SYLTAGH B Ive 2 egiey I guRA Figh bysspms. Co
. Cparyl, Qf{@%@ﬁ@ cgscs 'dé@wé:w-@; C@hlﬁéﬁ 1,0k C -€241Gmyl, C1-Cs

cl oal i nclu |ng used cycl oal kyl
alkyl-CsrGn gl'YéfétQm%ken 4 or Cat Gyl ¢er Er086il0- net hyl |

cyanat o, car boxyl , carbonyl am no, acetyl, oxo,

[001 001hl tr @7 nldy e 1P c,gl 1pﬁ2ny€@u@dumap@yc6 %1@6 halo.
al kynoxy.”[ 001 For exanple in various enbodi nments,
t he conpound may be, an im dazoljiums
[00101hong As@tq‘%éwbw%wpwwsfé“ 30U AL WA BoBBLR o o

more car%a a@mqeplédédﬁﬂwa%&r&m@ 5l QIGFIMRNOSS ahd B, 86 RRDLAY of the
be ap inmn dazol i nium salt, wherei n R3and. R4 are

above swby@mergéﬁs todfk ¢l where pEplicgblemay eptignaliyibe spRsignteseVifiuens or more of
straight E{ﬁhﬁch@& BL.CE A0St Br YaherRh 05, SRBRA! HRIYhS or HRhcAGC,-Cs

alkynyl, C3-C;3 cycloalkyl mcludmg fused cycloalkyl ring systems, Cs-Cyp aryl, fluoro, tri-fluoro-

methyl, cyanato, isdcyanato, carboxyl, C;-Cg acyloxy, C1-Ce acyl, carbonyl, amino, acetyl, acetoxy,
20 . ' '



nothing and R1 and R2 together with their ring atons
forma 6- to 10-nmenberedfused aromatic ring system

WO 00900895 The substituents conprising RS and RSCEYGZI0E 00037
vary. For exanple, in sone enbodinents, the I M5 of the
present method may be a conpound wherein R5 and R6 are
the sane. In different enbodi nents, R5 or R6nmay be

o0, i GNP g Co LT BHES ) 0 ot HBP e TG el hEey

conpri se a phenal kyl group. In other enbodinents, one
[00102]or bohb obxrhe Rbg adbbnRfumIs WiGEHR] e R areaattached bttt rigg casfpon to-

wich R R A BB 1 06 BN B BT R PR o

conmpounds of -general formula |I. Thus, ollgoner as
[o01 03]u sed Thxeﬂelv@ comlﬁﬁmdss:natyche present éx fbey. ThueIViSs thext mBy be used in

nor.e 0
the presegPingippds ingudicpramspaitonly d5r<pinbiee s GO gRoes & fofRgE Lt
oligomeBAEPSIHHRS UNesh oflts OSirsals Ha0f Authtdre sahngntalifoingether
in t%e manner descrlbed bel ow. Thus, oligomer includes
dimers and tripgers. E@Iyners as-used herein refers
to, for exappl'®, 10Q0s0r nore, 150 or nore, 200 or
nore, 250 o 00 or nore, 1000 or nore conpounds
of general for connected together in the manner
descri bed bel o R’ n ol i goners or polyners as
used herein, c ds of general formula | are
‘connect ed ta% Skber to fxd?m a macronol ecul ar
structure, iRBh may\ pe cycli sed. [OOll&b‘For exanpl e,
trimers as described herein include
1,3,5-tris(4-nethyl-imdazolium- |inked cycl ophane or
[00104]a p heegad dorringell isyas de’fbep abdyledorsgeheral fhopwol, WwithsZAupger feature

of eount%n%%%% l]?%l A | a%e%%?}p%g 1‘4 ﬁ{lons fcHGiy rbﬁt nolt Yiﬂu ad to chloride,

nera e connec e
bromide ttefgpélubmborsts, hdxaﬂucmmomhaﬂam e Ri1, R2, R5, R6 or R7
substituent is bivalent and is thus shared between the
[00105]t WO SRUMRONIRE: ol f*ﬁé&&herma}ﬁ‘ré?&%e%ﬁﬁés%a%s $41b3 ihlal@}ibhng of
present In t omer or l'ymer for every conmpound _
at least tw)qs atgms betaeerf mgﬁmuames pWélg@ mo rifgptorasgither of whishanpghe & or N)

18 1< HRA 6108 derfpdé nidDBIiGH
axemcmgédqﬁﬁe S%H\g&‘g%%st I'tue ,Sgﬁéf %us i'n the conpl et eOI
imidazolihiurering.t here is only one occurrence of an Rl _

substituent for the two conpounds of general fornmula I

[001 061, [ Of1pkAculth Hﬁbocﬁﬁ@m@ mmﬂm&&ag saﬁrsaﬁt of RrpFdkeat ak 2B to
i val ent substituent

. oi ned to each Ot er vi 2
form a S@m&pogg begeethe ciygon qQ@vhl@}R’?@pd * g¥e adiaghep ped thg garhen to which R
and R* ar%léﬁééhls& §ERhLq RP ax%‘%@th‘?}@gﬂ‘go L Qfith IRBEHAR ard i f0kha 6 thﬁll

be R5 on a secopn ound of general forpula
.membereshfmd feaatic ag sYstsen KD emh&sara peth|H eriasthing: B’ andsRhsre eaORS

1ndepend?ﬁ{§§§ulg}gg§&ﬁraﬁ§hga d?@égrf%lgr& g%fa%HF&%r hﬁ&%ﬂ%ﬁﬂf&n@ﬁrﬁ&t or

I'ng co via S|
brancheddiz-(l%?allsunbls Q{Gﬂmbalkﬁancledaagﬁisei cydlonkyhnrtgfsysthms, Cg-Cip aryl, Ce-

Cio al'yl'glr Ijéﬂt ng}O a(rjfl aﬁ(en lr% rC%'a g?j éﬁg t1y§] any of which'
subs'utuel.?ﬂalRl1 td R vbofe a(aj)lB:lhblB ﬂ')ay hh%chebﬂ}noﬁélmbongtomis replaced witha .
heteroat t | tﬂi‘iﬂ Iﬁeﬁt%an a{nldggg op glvﬁ m%yazl gpt&orﬁ%ﬁgrj Igje su% Gt ecrll %Ilt% one or
more of stralght or branched C;-Cg alkyl, straight or branched Co-Cg alkenyl, stralght or branched
C,:Cg alkynyl, C3-Cyg cycloalkyl including fused.cycloa]kyl ring systems, Cg-Cyo aryl, fluoro, tri-
ﬂqoro-methyl, cyanato, carboxyl, carbonyl,' amino, acetyi, 0x0, nitro, Ci-Cg e]koxy; C-Csq

alkenoxy, C,-Cs alkynoxy.
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that together with their ring carbons forma fused
ring system Thus, for exanple, if R and R together
wawaok/oedees r ring carbons forma ring system onP@I/8G2099/000037

conmpound of forrmula I, additional carbons within the
ring wll be ring carbons froma second conpound of
general formula |I. For exanple, diners of this

001 07]d esc Foyxaople; mcnalg@é embodiments, the compound may be an mudazohum salf,

with a d?u oéxd be?tw4 3th Qgg'{égﬁmé fd@hlr%l 1*\\1' a’nﬁ‘rR2 are tt?c‘hed In various other

enzyl - or .a pharmaceutica
embodzmcsemb abhpousd Intaytbh en iuiflaZoliEhn28ly, wiedgl Risyd R are hydrogens and

there is (ﬁ;t e nqe Egk’%l%gf/ SP. ubstt %81’1%%}%%28‘%?1‘06@%0 Cél%ﬁdggﬁi“ are

nothing M@ltalnﬂ RE fdlethey v&lﬂﬁtﬁaﬁﬂﬂg srompmch 6-mo D-chembéred fusadraeeratic ring
two conpounds together to forman oligomer or polyner,
system. and thus there will be one occurrence of the rel evant
Unki ng substituent for each conmpound of general
[00108]f or NThésubstittert@noirisine ®E andR® mai alsvevary. Fot mapmlpb in some

et SRS B b A 0525 Sl VAR B 25 e

In differBReRbodiacas Wiioy &F gay bBéralkEiE, brﬁ&heaalcﬁe oRSSfcloa]kyls mcludmg fused
substituents. For 3(9%% such | er i.ncl Udfnztb

ting sysisg.. kg ioE SRBSHEPHE B d’i‘ﬁyt?P’c‘_?R{‘%Fe")P epalfyl grovp. In other

embodimds) e bR & end R® RipsRBReddn fRhnkitaaf ¢ejapabl e sal t
thereof (IBN-23). [00I 16] Additionally, two conpounds

oot0n, S5 B B S bOEDET p  yms

formed i té&mpubacdieendril foemts Bl Thilar‘ D’hlgcﬂndr” hsusbdhereia, rdﬁemEtO, for
ese np] ecul es, i nclu

T
exammply 3 G BPoH Oy 1R SRy D R TR o143 BF Mg o more. 25 or
more, SWdrancﬁél ape L &oﬁl b5 0ydtimioré bbmpmﬁi@m lgene4l farmula I connected together in

the manfeg Gaea o P G GTEPPEUR S BB hEF] BT B U

herein rd8&@s toh) ﬁ)lr S}f@diﬁ)l& lqtro Otidre, $300d? nfdig 0@ bt msﬁbsslo dr aieond, §0® nr more,
genera or a | re e sane acC Ol |
1000 or FofeyREPP U oL &5 il C?fﬁg?cts%]mé? P P e Bfow

nor e substltuents differing between conpounds, wth
[00110]t he &xclizpinesror pbiymessteaued Hoieitgempomdbet gdnaelﬁ)nmla Tare

: bstituents w ObVI be the.s '

CQDnCCte?g?rﬁ%? %or@%%jr?c’ioﬂjé’ eﬁﬁ\?yﬁugﬁ?nsm%cg L}Je el ds'har ed.
[001 18] Table 1 contains the nanmes and structures of

[00111]par t Feusxamplextzimpiess dofcribbihardiminclile di3 bty (4raptdylimidazolium)-

* linked c%cgogii%nr«;eog g HPBF%\E/%H%?&? acg a%ge AR HeFeor t(’P]SBQﬂ\/rH) ounds of

1- et hyl 3-net hyl'i mi dazol i um 1, 3- bi shenzyl i ni dazol i um
[00112]1, 3- Ih the pxagqujoilemﬂaamtumﬁwo compounds of general formula I may be

connectﬁ:!i t%gegjxer L et'hﬁ\g)lﬂg ¥)l‘ Jf'n'g}e)cﬁlz Rb 'l{'" r R7 subsutuent is bivalent and is thus shared

aman I m dazo
betweenlthe&wblcs@olm,déi sothentharhyevp A ahgnlam- substitetag pltestmt imthe oligomer or

3-bis
POlymerf°r§VW WP Iﬁu Zgzno ﬁﬁ?ﬁﬂpup elﬁ%?]s)%r)l/% 'ﬁggg\,{ﬁ,ﬁi@ Fﬂsuc%azo Fume
. compouthdshuty\be-cSnieetd Y b sheda@bisivilenTR! substituent, and thus in the complete dimer,

there s GRS AEE B O AP oS pPobas ST P

|, 3-bi s(I-adamantyl)-benzi m dazol i um .
[0011 3]| A-di Tays Hehexpblaris of gindar ﬂslrmuﬂmI may be joined to sach other via a bivalent

I fl
substltu@# F@gﬁf* g rz:vﬁy ha%%]a&o Ie)?alnlflp?é an rsu suyu%rrltoogoo%gtcgmpouhg of

* general %nﬁ‘&a P nfdy 2R HORY bR 663:)25{1& compBehd soRtAPZRbla I such that the two
5-a] pyridi ni um- !-(
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di i sopropyl phenyl)-3-(2,4,6-trinmetih.yl phenyl)-im dazo
[inium 2-nesityl-5- nethylimdazo[l,5- s]pyridinium
- WQ2000094993 - 2, 5, 6, 7-t et rahydropyrrol o[ 2,1 -c] [ | , PCHFGR002200037
ol -4-ium 1, 3-Ms(ladamantyl) im dazolinium
| -butyl-3-(2-pyridinylmethyl)-1 Himdazolium
compou@%? %Q't il & \f?a 2shafR8 R A HRERP RSy EﬁéfsfoQ loBllyeds mbly bé formed

zol1um or p armgceuti ca accépt abl e
by hnlasaqupmasem shafed (T, %§ IR, @rgi?wb@umuenfs @ynb gigersof s
t
cescrp O B e A SR UL Y o Plﬂa#nﬁ%%%‘%ﬁa‘.%m
acceptable@ﬂtﬂlereéﬂﬂiﬂﬂm) 1, 3- dsopropylimdazolium
tetrafl uoroborate (DPI M,

[0011 4? %%hahﬁé ét' g %L‘Lelﬂmég 840 5&:]’&) %]t: IuHQ 51'9199& 8¢ t&o substituents

that togethexrmftli their chgeaaions (ol al\iy1$edlqn3 si;tea;t( JThs gor example, if R1 and R?

hen m dazol
to gethe1|" wghnﬁ{% (rig\ %cfr? g IOIB} %nniq sfﬁfﬁ s la)rHI& cl)lg g%ugngllxl? n’f&r%@ll’a I, additional
carbonsCHitiaf the@ing RRPH fidg cathods frbmlal syctomm:mia;mhd ofigdpemhiogeula I For

. oupd. D), .| -benzyl - 3- yd 1. u "
examplq, S5HGS Ghidisaber AR Hoe Pene b SO S oy 1-a
tetraben(zﬁodmﬁbkﬁﬂe © a pharmaceutically acceptable salt thereof (D3N-29)

- (I -adamantyl )-3-(2, 4, 6-tiinmenyl phenyl) -4, 5-di hydroi m

dazo} j um.chl or 1 6 . .n7
f°°"51enzyﬂtwg93ﬁ SRR ot R R R so ey e
bonded &29notHer Suchisststinatamantodn)l chrepmndintadaylio emmectt [twe ¢aepounds

togethe: tf?%g% ?Peg{%%%fp%@ﬁ@%%c \ﬁg hl%g &X gel v%_g ?)é :CO)I{?;(]? 90%6%%{120% Fﬁ’ the relevant

linking buistitbhtdor e@&lwoaipeuﬁc&f@mrﬂcfoﬁﬁﬂa, I in the oligomer or polymer Muluple

compou%’d% il I_g%%%g&gﬁrﬂ% Lﬁg;l J C_ﬂ}ér{%{l Itc?gsthgﬁlo gg oﬁge@%} this way, by

one or rAdrP )!]iaréﬂ Bivalent RORE RUBP Ophbmbktmmts( Gorrqaramptb S8 dimers include
2.2°- dl-{?:r}?ea gldpu#rm uolﬁ%aﬂ‘ g@i e&e § 6 h"EtaE%mB%]@Pa‘é fable salt

thereof (MBNAY3) m dazo[ |, ] pyridinium chl oride (Corrpound S|

1),
[0011 Ggl ”ESA&&{éonhap 'téo co ]%tgr %héf%gQ%%grgluﬂ I%n.Jiy 15:4 itt!ach%d %1/ b 51&1@1% or

um ¢
double bqnd-beiveeh reaphanmnaybo)nlatnmhaz wihichiR] s dtechedfih penersbnrale I to form a

amer. TERRRIGHICF Bt SRR RS ot ﬂc%é‘n%%ﬂﬁlﬁg¥%)i’ﬂid?Z°l'2<3m'

ylidene)s2,3-diliydyed H-Ridazole or a pharmaceutlcally acceptable salt thereof (compound H).

pent af | uor ophneyl 5H pyrrol of 2, ,2,4-trizolium :
.[00117j:et r afﬂe rh% ergsécﬁox(é@-ﬂ eg-iré% o%l'@)mds[ agﬂ)e nova};{%%ompound such that

all subsumaqlourgeaerall Tl avg tHe-setnbyd eagh olr@tdeylbedmr@abfmenmcompound or
may be filﬂnm hi/y'q n% S?egsoﬁ%PJ es%.i%fgf/ n)ng]bgtw%g aézoo ou1r1r(]is, with the exception
that shated mbxtaliyt subst{tdent ar dmbstithdneneifll opviouslylbezihk same in the compounds in '
.. J-methyl -3-(4-acet ate-benzyl)- i mdazolium

WthhﬂPe-lH%%lﬁ‘élS‘-ﬂ%‘ﬁ gnt3s Sgﬁ A%t hoxyl et hyl ) -i mi dazol i um

| -(2,4,6-trimethyl phenyl)-3-(4-acetate-benzyl)-ipudazo

I i-um |, 3-Di benzyl - 5- phenyl i m dazol i um

benzyl 3- (4- carboxyl benzyl )-2- methylim dazolium

1001 18L be%%)&ﬁ@l?agls&% Ree I EA QAhBE UF Yo e TREANLA P HPHRAS

describedQRtcat. e- benzyl )-2-net hyl -im dazol i um

. I'-benzyl - 3- (4- menyl car boxyl at ebenzyl ) - 2- met hyl i m dazol
~fum
ors bemule@ewmwwmwi oSN RRERY PR R o e
' iim 2, 6-di-(3-benzylinidazdliun- pyri d| ne,

2, 2'-di-(3-benz-yl-i m dazol i um -1, r-bi naphliial ene;
| - benzyl - 3- (4- '



met hyl benzyl ) -i m dazol i um
| -benzyl -3-(2-trifluoronetiiyl benzyl)-2-nethylin
W@ panmddpuim  1- benzyl - 3- (4- net hyl car boxyl at ebRCE§G)0095600037
.rhenyl -i m dazol i nm S ’
| - benzyl - 3- (4- acet at ebenzyl ) - 5- phenyl i m dazol i um
| - benzyl - 3- (4- et hyl benzyl ) - 5- phenyl i m dazol i um .
3. methyﬁﬁ:nd%zélhlﬁ‘f ql&lfﬁﬂéﬂ%fmnhdﬁﬂalrunNIN diisopropylimidazolium, 1,3-di-text-

tetrabenzyl - henz
buwmmaz@gwym 13-bispl- Bc;aasgwl)pmggzphmﬁ, Wcbis(2-4 Grifimethylphenyl)-

umdazohm@ﬁnlzglgls@zhée ﬁusopﬁégffl%)ﬂl VPR8N )inil H8aplikidazolium, 1-benzyl-3-

i'm dazol i um
methyliidenii 1 buigh - metumdsenp ] (LAOHRas8l (b, 6 timethylpheny)-4.5-
S35 BN B O i,
1,3- dlCYtlpﬁ%Xdlbbm;,dazcmu(ﬂl 1.3-difsdpaonylimidagblinitng eazr@ﬂuozoemte Wi3-dene
dnsopro%y]%%a%z;gpu%g{ n§f¢§‘fsbﬁ>r§i))g§h &15’5 methylimidazo[1,5-a]pyridinium, 1-(2,6-

diisopropylplbngl-ar(@ciaeneshy)pharyieittidagblirium Zalmzmyl-ﬁﬂpe’chyhmldazo[l 5-

oty ST R | Ao B Yo 15w

adamantyDiidxglinitm( Rbiyl-3}{2-pyeidiykyehyl)- yﬂmmmm i 7udihydama-
pencatiopg iR pYSe el iR ey PhApacE Bl ol

thereof, phar maceuti cal |y acceptabl e salt thereof. [001 22] The -
conpounds of general fornul a I |ncI ude novel

1001201 PO PR ol B, 15 G oF i) piu S5 5 AR be 1oyl
3- methylhhﬂ]ﬁtcﬂﬁn(ﬁr&&dﬂ) ], 3-bisbenzylimidazolium brom1de (DBZ]M), 1,3- |
cisopropipgiagpiinh KalRGHREH? Wb%m“%gﬁ%'r 85y i poroborat
‘(DBHVI)h]l’,?a)Hisd@ac(a.{nBﬁbd&ﬁ,tmdazohum tetrafluorobotate (AMIM), 1 3—b1s(2,4,6-
. : idyl-3-(4- t.at e- l) %i. | i i d
rimethylgh gD tocy it AP CEORBRRE) 2B AR B RRSDET um
imidazo]bﬁmﬁicﬂerigd @wrejnvD,| 1;35—&3.]43(@31&&2011’&111%}1%@5& (Gtn)po8ad B), 1-benzyl-3-
. t at e- be -1m ol 1. u I.de .
methy it Bg BROTRY T B B B sh b Phigride Gompound G,
1-(1- adahaaﬁgnzsy@%(rﬁmﬁ@memj Jn,emmyul )30112rdaﬁﬂ4 fayd dhiﬂrdi&lﬁb:hpunnd S1), 2-
zyl - 3-(3, - - - .

veneytinf Ry TR PEEY Fto3de EORPPIA A2k br Pl mappRpenvimidssotom

chloride (dlc&&ivollﬂd $3), 1 et yloheky(tnaaedaasdiambetianyde)(C2mpound S6), 1,3-

disoprof By ROy GRS Shs oy s s

(Compodddr88§ Mﬁars ﬁﬁoﬁlﬁﬁhb]?eﬁéyl) 5- methyhm1dazo[1 5- a]ﬁyndlmum

hexafooipRPEe 6¢moz%§1 S9>rzm %hg)éyulf%%w%ﬁwﬁﬁ%élé gt phen)

mudazo]ﬂﬁtﬁﬁfbﬁiﬁl)id@w’oh@bﬁlﬂ ﬂlb?@‘:ﬁgsltyl 5- methylimidazo[1,5-a]pyridinium chloride
(3- benZ\éI i m dazol i um bro

(Compoqnd@llb Qﬁwﬁ:ylﬁaﬁ idetfahpigopyyolof2, 1- c][1d2 é)l]tnazol-4 ium chloride
<cOmpodndg,§g§§ I35 A B iRERZMnkih BndAERbbIHR AiRpdude S13); 1-butyl-

3-(2- pynﬁmmbmﬁzly}ﬂ) wmqwmmpmmwmmmtsm Prfr dilysen- ?
et R R SRl EDEtOr BRI oo

ol i um brom de (I BN 26) I benzyl - 3- (4
[00121]acet 'ﬁhﬁa@mﬁm}lhqsiﬁ gprteead ﬁcbnnuh Idaclods nmlmowpmiS(méma?} -ethyl-3-

..methylmlug bzgfr}% - %1{3%;& ggz; H}’Jégﬁﬁe%%)}ﬁ ?giazgﬁ\gtﬂyi hl@h‘}?% Qll I1sl(5[§§'natobenzy1)

imidazoliving d zndthylrf)-(4dtaiboxbendyl)-imstaraliven zlyahethﬂ&a@ewew -benzyl)-

imidazolfym, o 29?13@#@% @#Lho@%tﬁﬁ@,wﬁé cthjémy bn% daz%‘hy‘lp By D)-3-(4-

rropyl )-im dazol i um brom dé (TBN-31),

|, 3-di (2- phenyl et hyl )-im dazol i um brom deO BN- 32),
| - benzyl - 3- (4- acet at ebenzyl ) -i mi dazol i um chl ori de
(1 BN-33), |-benzyl-3-(pyridin-2-yl)- imdazolium

brom de (I BN 34),




(conpound BQ | -benzyl -3-nethyl -i m dazolium brom de
(conmpound 12), I|-(4-cyanatobenzyl)- 3-
woreaobpdeodin dazol i um chl ori de, PCT/SG2009/000037
| - (4- car boxybenzyl ) - 3-net hyl -i mi dazol i um br om de,
| - met hyl - 3- (4- acet at e-benzyl)-i m dazoli-um chl ori de,
| - met hyl - 3- (2, 2-di net hoxyet hyl ) -i-m dazol i um br om de,
acetate-lfglyl)-imidazolium, 1,3-Dibenzyl-5-phenylimidazolium, 1-benzyl-3-(4- carboxylbenzyl)-2-

IR CEICHIE SET see e i o

acetate-ﬁe@ﬁynlizaaethyanﬁdmohmmabalz@mi (mb@lyaemmtyﬂmbemiyl)e& methyl—

micaaof ek B e Py bR 2 S TR WA R bl S

umdazoﬁ’l!tﬂl) belaaw. 2 dMeditedenAl insiiohes)-s, lhEM@hﬂiaMe uemnzyl 3.(4-
described in Harlow et al. 1996 Zh gg y?mmm 071 -benzgl-

methylbengy Briwidezolivep. bosupéa-(Stebiommeetulaey
3- (4-meghgﬂélxg%hatﬁéﬁ 1)-3- BRI S dRORER N bhrAr DAL sbeeteBenfl)- btenyl-

elivering an anti - fibrotic or anti 4Iq,';;m:er a ent

imidazoliem sl -besizy1:3-@reethdbensyl)-Saprilistidrgoism drh hefipdarolup)-
NN’ N’*’N""*{e@ rfzfyf Btk 1. 3RS Pﬁo@y&@%%ﬁlﬁz&fmﬂ@ﬂﬁﬁ@l 3-(3-

ﬁar maceuti ca acCeptabl e salt thereof

hydroxybproayﬂ)mdg@ﬂmm bp-di(@iphensicthsiimidrzo iymgltbepeyl-34¢-agefaigbenzyl)-
mudazoﬁlér ,ﬁl’t Q‘% zyld:‘ezgg%@ﬁ )- -irfla A 1.3, ?ru‘?st {4Cm9t5ylﬁﬁﬁdzoﬁﬁﬁ)clﬁﬂced

ersto pr ovi di ent in
cyclophsef f,B-clitentyl-g-(¢) demnwldﬂ—mmd%ml 2;(3Hh@11@€@b) 2 dropigt-ingiagole,

1-benzyf3- ehlys ongzt)éi lirh i-kﬁf—cﬁﬁ&t&;e!npﬁ?g 'n?etk?y'i ﬂaﬁiohﬁﬁn? %—carboxybenzyl)-

tro agent
-methytmmdmhuhﬁl 1-methg3-(4atetpie- b@lzyl)-byldaz!ﬂllﬂ@ 1’@4‘?&5’&@@@ to-
ture f ~ lium,
dlmethogﬁegtﬁﬁ ?133? étgi tg_ln ﬁgny t’:g 4? %@%ﬁgygﬂe%tﬁdatzg 1211 or

anyphamﬂapmaumc@tqfuﬂmsalmhmxfl caI corrp05|t| on. [001 26] As
used herein, "contacting" a cell refers to direct and

[001 221( ndi r"l%géorﬁ ~<‘5f S b &ﬁb&ludé%av‘épéo@@ﬂﬁcﬁ%clﬁ&ﬁgemmyl 3.

I rec eractlo et ween t he agent and
methyhmﬂazohumbrmﬂw lagrpthyl m-hwwxy@hwmdqzﬁbw b@@lde (IBN-2), 1-

methyl- B;fgéﬁﬂgﬁrﬁgtbwllg 160 A8 it a.m il l%}@@t(mc%&@‘lbenzyl)—

es or’ conmpounds. For e, the-agent m{alﬁ
imidazolivh breugite GBNM)al-mthab@H(‘éacewﬁ-bWWrgm&l rhiamgblorige (IR0 1-

methy A £ Me%:o\%&\?%&xyg%? Sottun rgnﬁq%te(ﬁgvl\ﬁ?% ﬁWZWB ﬁiﬂﬁt@?ﬂh&y@)g (4-

“éract er mol ecu
acetate-bantﬂ)-amﬁazxmm chlegde @BN-9ol, é—)l)élpqnzﬂfﬁ mepy@tudaqql;amrb@mlde (IBN-

i

trimethoapibendyl)2roethylirigeslivaschloside (IBaF H)nl -b@izﬁl*%-("t“@?e@te-benz}’l)-z-

ot SRR G257 GBS B b e

imidazotlin® ehlsede &BN—ZQX,&nﬂn:lneyl—&—@Q-(hgleﬁloxymyﬂb@-raﬁhyl-umdazohum bromide

oo L A RTEA Bl B b 2 MR

mdazoﬁhrﬁ'bﬁﬂﬁﬂé)cl mﬂma@hmaﬁnsam-n; 111§Hﬁzy1¥3,-(4biﬁetkﬁbmzyl')'-hmﬁawﬂlum

TG EN E TICMTEE )

1-benzyl-8./0] h%@ilytcerb@gma@@éntzywlpﬁényuiikaﬂﬁzbhulﬂmmmel(Ha‘N bﬁ)ol-bmzy1-3 -(4-
agent may reduce or inhibit fibrotic disease F%/ %}S
acetatebpwl)cﬁ PRy lrinidaseiinm bienide ER2d)-d rhenpilr (rigethvping

n el am I~ di-
shenflp by YIRS Pl L LS lsaasRupoRy 40,6 ok
bromidec@ N<29), Avbohgd §- R rprégiybrleyl)-gnidezslinmdroridy (N3l P%Z}‘Jg3 -(3-

hydroxyl—propyl) -imidazolium bromide (IBN-31), 1,3- d1(2—phenylethy1)—1m1dazohum bromide

25



proliferative, fibrogenic, contractile or
pro-inflanmatory responses of cells involved in

WO 29094965 di sease, (d) inducing apoptosi s suchPEES$G1009/000037
exanpl e, Bcl-xL or Fas; or (e) inducing ECM
degradation. [001 28] An anti-cancer agent as used
herein refers to a conpound that alters, reduces of

-2 ke S RSt MRS RR Mo fle FRA8), TpR5ARS! ifh 2-v1)-
mudazoﬁ\ﬂﬁb rrﬁgle Mﬁhfﬁg 50&15-3% ﬁ{yi ﬂﬁoﬁ@hﬁ Mffeed c?vg Eﬁ 3Bcrel |

0si s | bi't” a gr owt

CTDBZM) 01' 3-BBERA- 21101 3-dBi l-lHMaEBHZ@IH)%dsﬁe)-aBCHlﬁydrd E-imidazole
activity or level of activity of nnleculei‘§8500|ateq)3_

(compouppiiEh, L-hened3-matrlimidasaim bromidedserppased 82). L4k puagobenzy
§ BakriaeBA%- &R i bedeate, 1anéthyl-3-(4-
methyl mazg%mf 001 dfg T%e%tl)dl% )3% ch tﬁ%&gﬁ?l -fibrotic %r (
acetate-bgnpyl])-isdidazekiura gideride; bmethyba-(p-dimateaxypihyl)-Haidagelingdromide, and
l: culture or an
124,63 hﬁ}ﬁéﬂ;@%ﬁéﬁg}?@ (\Mgc%été behely u%ﬁne(ig?()h&%h%lﬂng? m"cell" as used
herein refers to and |ncludes a single cell, a

[00123]5| yr Fh¢ eqmpeundsey penegal fcama@ﬂ@nféw&?ﬁleb%ane@meW@f are
£ agl |
connes 0} Sih BELTh e UGS IPLMGRSIBRNEH S Sl
Examples seipusbelerh Methodsrof synthesis hoes alsp topn daserdbed én Hasloy ef al. 1996,
Zhang et>dl. biOSf” {Chigdeld dnfl Hra)&e %ﬁ@\%ﬁdg’c& ctGEbbgs. also includes
reference to a si ng ere cont ext permts

unl ess ot herw se specified. [001 30] The cel| _ma
[00124]qer | Fhies. thetsris By pramidsd meBpd &3 dafbiegng i 1iieet C%ran’“'

cancer aé@n@fooaocfeﬂaiﬂé b Sdn&ﬁ;isﬂl% BBk e dilwilllandFedivt ﬁﬁbunt of a
I ncl ud |n% a mamal i ncl'udi ng a human. [00131] The cell

compounsk of greery) fersua L. mraimmarchsplly acorpielp selbthergef o8 ab OHgRAIT gT
Pobmkxhkg&@tlc di sease or cancer, a subject requiring
treatment for fibrotic dlsease or cancer or a subject
n which prevention of fibrotic disease or. cancer

[001 25]d esi Fégsedihgredly nEeiXeHRSd ARHAHE mf“h%t AR 2808t g a‘r?ﬁ]tlrﬁ ers to

prowdm% tli%] a%é‘dt in §u@fblendd klokd ProRiulify t6ltns @als SucWihak tHeRgetd dar exbn @iel anti-
ose skilled.in_the art to refer to a C

fibrotic waméﬁaq?asﬁfﬁ?éts O Hieel-d V#7916 PRl S A8t S el o the

cell by a@cﬁﬂ@ih@ REERR{o tBE cefPeaREE nfedh BlUSvol fob Sxtenpld, (IRVREN may be delivered
productron of extracellular matrix in_an- organ or

by adnﬂl%lﬂ%%llﬁe‘-h%?ﬁ?n‘ﬁa_\? sphieqt AR PBERacsRUGHHEBRASHER f i brosi s,
' ki dney fibrosis, lung fibrosis, bone fibrosis,,
[00126]SYSt ARhSedSeleal, o&h&cﬁﬂ@"’ %edll eFas Qﬁdife\t&n_tiiiﬁﬁ]t&et coB@tthveith the cell.

Iesofflbrotlc i sease are proyid in e
Direct coppigt et @ LA GiRERCHow Heareeh fre .aﬁ%vap éﬁé@ij 6@@3?&18%%“
contact ihW¥es 3dntdcinihe cﬁ]"’bﬂi&jlhféﬁe[&ﬁo&fmﬂﬂﬁh@ meS&eiles Bﬁédﬁ%ﬁndsa For

anti-fibrotic agent may be delivered toa cel EF
examplefin et TRBIHIH: NEBAMIOECHICAI5EREE » cHBSSB b TLFoHa b emmses it

to interadt %thml of interatt withia8QREGRLduTE WIREP TR PteRact with the cell to
pharmaceutical |y acceptable salt thereof. [001 34] A

exert an effigcf-| ladiress pasisast WEY invelivela serica pEmelapitlainterolions 6?1%1&% iyan effect
on the cefil ass of diseases in which cells exhibit abnormal cell
g owth and the potential ‘to invade nearby tissues. In

forns of cancer, the abnormal cells % al so
[001 27]s pr eéé aptg;figrotie peembesatspdhesein referh &0 permpountl ekalier ri5e or

1nh1b1ts rﬁéle&ﬂ&cﬁ'échamsms or effects associated with fibrotic- disease. For example, the agent
may be an antl—lnﬂammatory or an anti-oxidative, induce apoptosis, alter, reduce or inhibit the
activity of fibrogenic mediators such as TGF-8, NF-xB or 1L-6 or neutralize proliferative,
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i nclude for exanple, breast cancer, colorectal cancer,
brain cancer, prostate cancer, cervical cancer,
wo@rapigTancer, bone cancer, skin cancer, | unPCTSGLEP/P00037
pancreati c cancer, bladder cancer, gall bl adder cancer,
ki dney cancer, esophageal cancer, Hodgkin | ynphons,
Non- Hodgki n | ynphonma, | aryngeal cancer, |eukem a,
fibro genliﬂ,l béﬂtﬁb’lﬁe B/ etb Qiiffermdtarly respoisey of cp]lze Withountemgtlinated omany

intestine cancer, ‘testic Cc .
pecicul ey ey FHTGe GAME GRS Tt HEh A reesd HEE BBpeipe
inflemm6n S istRR A0 actiR@io bEGES invoRE D rfibrotindieadeisuchens ceHate

ent may be deliverd to' a cell % #gﬁt h@é ahmn
cells, (bp gﬁ%ﬁﬂbj demnupetatiag AeVARRE CFllﬁﬂ}aV%ﬁﬁé% fibr e &
prohfera%ﬁr@ %?&e&@ Noffradtile &lpkd)ﬁiﬁamﬂa%rﬁféﬁiﬂﬁbﬁé W B uh@lvfe@m flbrotlc
3- Bi sbenzyl |n1dazoI|ugL9 3, -Dibenzyl-2-

disease, @nmmman@z@mh as; for axegnple, Bk e?fmm@ci% t at
benzyl) m i dazoHum |, 3- Di benzyl -
enyl i m dazol i um ,

degrada&?1

| - benzyl - 3- (4- acet at e- benzyl) 2-nmet hyl -i %f
[001 28] be Wnﬂ@qwr agept My HEeFSH JeIeTHQPacrBIPP that ters, redilces or

inhibits }noi%@aéy gne&l mtsrok Eﬁféé%ra@%m@daﬁn;aahaa a?oFBia!ﬂiﬂld Ho@@e hriayl be an
nyl et hyl)-im dazolium or
mﬂph:aamwun mmapmyiata@c@éwca Ispeptesis, inhitieabaermel f@@@IOVé%] nbibit cell
prohferau-gﬂ qnlﬁlﬁil;: eﬁlﬁt%ﬁ&ﬂ qun(g@lﬂﬁg actﬁi%y S38¢L1 BEAAIRy FRASuRS

ec Ive, ages and periods of tine
assocmtmmlssaaapgr stich axchivisun cespasede Sispasg 3¢ BeloXw Bak, &A%Wi 93
t ljc di sease or ‘cancer. The total anpunt
CmQSA'¢d$%§£$NEEH£§%n1nlstered will vary, depending on
. several factors, including the severity and t

(00129} e (g esliieryhiciae REHBOTORS SRAMIFRELT SIS RIC Higd Ty any
cell, mcﬁa%glaﬁ‘m Lilro odn, blaen ﬁ%lt@l‘ét or alY®t 106l self wikhifl @%ﬁf 4%t NTHRGerad T cell”

ct.i've amount of a.lgartlcular | MS for tre ti b
as used hergin enfere topddnledes p sigglacelh aglyrpligef P%léa’rﬁyopa’%ﬁ fellp ghere

context ferfRt, 3R sSkthd Wi shdditted e TRE Lell hBPde 2k vintr @Akdching a cell

I brotic di sease or cancer refers to an a proach for

explantedtfxom nsubipcheniempx bain ig pive 68 ncagubissty | Similar GREC S & ells” also
P@Re'b% fm®@d, uHBS JiRewit bpeticiad.
deEééﬁﬂ#%gkégﬁg#%%ﬁ bg%ggﬁe noPE§|n1ted tg&
| eviation or anelioration of one or res

' ons._Of .
[001 301: ondi TP 6pibmay PaieHiveth RNy Preasisantor GFany %*H‘rlaée@ FL> prcroorzamsm
including h $8@SFam, Tk BPbkilnAAhE1Mn Ok mabhin$ iRl Idheease,

prevention of developnent of di sorder or disease,

[001 31:E|r ggﬁﬂtﬁl gﬁ g g%%’g o&xag Iggggbge‘%ﬂﬂg.é I,agslél eatsha’vglgeﬁbrgm Jdisease or

cancer, & Elﬂ)lj\écﬂ £bq@fringl S AEHERS foP Fibidtic ARsRe @R S&icer cﬁrﬁdubﬁmaﬁ Ivmtchqneventlon
iation of the disorder or dlse%§ tate

of ﬁbrotrcem@gq o5 saRcRis dadred g spipg pmpodimeRts, the su JPFféa? PWa‘m whiget
al so nean prol onging survival of a subject beyond t hat

[00132EX P HiR6kid disdabewltRaneastobd my ®atderilled it e @ato 1wt tcaepndition
al so nean nhlbltln% t he eSS|on of ...di sorder or
Ay Srvecan

which m3y be ghssacterizgdhpigus & oF PXCGFSSfHJF%}Er tisSe,QroNer.

producuBﬁ gp&ﬁﬁf:éﬂulém k0 WE Br AR beRESHRY AR Mclullé fok Bxeaipleliver fibrosis,
ting the progression of title disorder or diseas

kidney fﬁwm hwgifibyosis; baneFyosipe systemip selarapisFriged saumefiive figsde:|
: exampleQ%YﬁE’I%n% sl %Z) VAR 4 US RO HEOA01 6 baich 1@1&&?61&%6}5&&@@1)}1

onposi t 1 on. conpositions nmay contain
referencphar maceuti cal | y acceptabl e concentrations of salt,

buffering agents, preservatives and various conpatible
[001 33f ar i bite Sl Hith M 8E fie present methods, an anti-fibrotic agent may be delivered to
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[001 39] The proportion and identity of the
phar maceutically acceptable carrier is dependant on a
we 2000096900f factors including the chosen rout eP@f/SG2009/000037
adnmini stration, conpatibility with the I M5 nol ecul e
and st andard. pharmaceutical practice. Generally, the
phar maceutical conposition will be fornulated with
a cell in ¢ swhjrshbaving hepeic fikkdsis. Hes cospeipdimayDetpiexpmplails-t he

QLeIbs er 1 40]  Suit abl
B i

Rem ngton's Pharmaceuti cal Sciences (Rem ngton, The
[00134]Sci eAckillad perrmawillivpdereindrgageriocpcongpsy 2 glaisof gisgases in which

kiR b fohikd ' iRfMs A sBe forms of
et extiRhRR bt BER S ol R DL AEP LRl oifle forms o
cancer, the $bnhowal tals prag pp epreadisiotiebloeatiohainrteckagy| Rijferent types of cancer
. onposition 001 1]...Th ti OSi.ti
e GBI T8 PO S8l GRS e
ovarian ebape tbine canodr, dkirecamedrglohgchncaaecredticadndeni taddat daneer, as

i || be uynder st ood t hose skill.ed i ]
ealtoleadls st KR Saroep eom e R T h Lrraphoi i NG oggltt
lymphorfX &faigeal ciite [eﬁkergﬁlrmmiﬁg]b meyeioana, orall,txagd:em,aﬂduyagj GZ:CB:dlﬂge]ioma, small
. . injection to the desired sjte,, [001 4 In.different
itestine, A RIS Sk MERpURPE: DO SR Lraitaiusy ©

i njection (subcutaneously, intravenously, ~
[00135] nt r anatsembadimgnt i, presentmaliddy, aatnté-cawst sgenf maytbe delivspd to a

) i he i i f fibroti : ;
et RSP BB S e o b
glioma. Dﬁb&fo@ﬁﬁiﬂtﬂl@&iel fcﬁxma_mglet ]it,’af)Bistée_imajﬂirhiﬂaztoﬁumel ,BsBibeumbends

.on t t a L br el se . |
oo e e R PR i

J

phenylihiBgholrd Y %e@l—B%&ce}&ﬁé-Mﬂ@-ﬂ&dﬁ}ﬁﬁmﬂb@t@h&g &-pephl$eal
condlt)on,, Si an I t, the.duration.of. | . )
methy bR, £ Srry L T e PR O f g mldifotiam or 1.3

di(2-phehylethgipasidhdotiumPettacphafmaeuticallysiceaitdbirsattnitrather si m [ ar
factors that are wwthin the know edge and expertise of
the health .practiti 5o vk : Wel 8 g

oovaet 1 DR, SRS, LRI ALERAE ALY & il o

and periodsif timk nem@sstiyrte achigverthevéasirert oo, fof eGiplafo teat ftirptic digsase or

nder.st ood ar maceuti.c i 1] ..
cancee. RG0S PHERES A EOTRIBAL POP B
includinglihe f@vetitytand mipo df therdiserdet, Missmoreyof bémintbtratiins ek thelagerand health

o B8 0580500 BP RS A AP g s

disease drRpr@6t will'te red3an WSytidn® ted pepronclatied imsheart! i ngr edi ent s
for preparing and adm nistering the different dosage

ol OF woul g .be .known ' d ] beneficial or
0015721 TP B AU P o LS RBRRAR. AR B beneice o
desired rE¥uls iRt ediid dimicBbicanite BefdReid aglesired clihizalSesudts can inglede, but are

._.Practice of Phar.nac 1st _edition, Lippin
not iy PR QAP COBAT PR B R HPIOR o SOy piEgBpent of
extent oﬂ&@‘ﬁde@fm& dﬁb\fﬁsd, bsiliediotl @ e istaecbf ?Réa‘sb,rpre\{emfﬂbnnfidlaylopment of

. . conpounds hayving a structure -of genera roul g ‘
disorder gp bt B FIEIOR O} e CLBIOEF WA e T SpplsT disorcror
disease [RbdrBRIR! dely ob SloWitRY ofldNefdRPdr disksedRbdt \i@idliBgitiamor palliation of the
. anti-fi brofic or, anti-cancer agent to a-cell in vivo

disorder ghéistape i#fe 2pf Eqpeipden Grreler Rurtind B eRentIRERS ¢aT %%PF%
prolon g@? s RbAI ok b F‘ﬁbgéc't Beydhd BMat bxpEARERhAHRce bPrtE8lt] “Trddting” can

vo are als .
also mean inhibiting the progression of disorder or disease, slowing the progression of disorder or
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contenplated. [001 46] The I Mss of the present nethod

may exert their anti-fibrotic and anti-cancer effect
W@2008/096@81l t of anti-oxidative properties, whiREI/B&3009/000037

function via a nultitude of nol ecul ar nechani sns.

Anti-oxidarits generally exert their effect mainly

e AT ADOF 5 KRR P B

disease peretaatyolyi sm and i rmune response, (2) induction of
endogenous anti - oxi dative enzymatl c activity, and (3)
chelati S u@aqi al.yzg dient in a

[00138]genefata?d3n o?%n% ?%g(n’ltgg [ ca él}ﬁﬁn ei ng %nrgnﬁ g

phaxmacdtmcaényomwsitmmul éi?het hmnpqs;uqns mpjpeta)nsurt rmamaq@mcaﬂy acceptable

Concenml%gﬁss?f%f‘trf%ﬁ% ﬂg&)eraetsﬁiéu ©5 31(1: |a\r/1|°]$éE a F aaéﬂérg i itsents.

scavenger. It appears that the neut raI i zation of free.
[00139] r adi Tad jsoiwytionMBs idmmsityoufcthe phefrmeseutically segcptablegtarrier is dependant

o v b FAFHER SRR b5 RATARSEHY v e s

molecule(aﬁﬂl @iahdand phabﬁéceﬁﬂit&l pnttm‘eaG’bmemﬂlyofhetphanfdbmcwcomeﬂﬁon will be
on 2- [ h free.radic .such C
rormulteF S ARG 4 QR BT S Hrest e el g Boee g the 1M,

radi cal s and the neutral ization of the free radicals.
[00140] [ 001Su4’erj)leTi7ﬂhmﬂnseamd1tdllmmsnmr Sesoribed, dfios cerpmplesl inh Remington’s
. bed het el 0 21% editi
Pharmaceélﬁ?al g/csl cesn,zlget:rnn oB,r g%er cu?ncg tE %léeb 8f nPhaJ['maﬁ?ft 24 teo on,
Llppmcoawmpmst& Wilkins, PHiladelyhia,tihre, moa) Iawpulddwlmwnmm@n skilled in

|nfla les of the | MSs nay be -

the ext heff Vo prepe s Bl ke SRR Sfbofibon 0°, 1 35P 1B P2
bet ween oxi dative stress and inflammation. For, .
[00141] exarfHeehaitacdusicHl y prpositiinzpay herpaminisiered éo & Fubiecti AVaRTY of
di

fouas depepl o s o8 sl e ihiedoBlon? ATB NGl By Bbed tfled i
the art. Thh eomp@s:lon afthi imxitita masebgadopuisteied forteample.rHyi dsiladpistration,
: s e resulting . production of
surg1ca11yao°r y‘%% m%'ﬂt gdé&lé&tﬂtt{l nes. Simlarly, wthout being

Ilmtegl to an cnag{grtlcul ar theory, the inhibition of -
'[00142] j nf | Taeifberent gm prfs. dire qompgsiggn ’éﬁdﬂnmt?fﬁ@/ H&IgsE i al |y

(subcutan%%}gi}} adlogs1y, %&Qﬁlsﬁg&‘l}p X4 Q@b ME 5 ARGIH KBS f®exddifle in the

I ch suppress t adtivation of transcription
vicinity of fbtogie disFask @, canger ihapisite haitreatesiyul at or of the secretion
of inflammatory cytokines. [001 48] In addition to

[00143] t h el Theamé of 9l hatrhateu Ao AYobitibM flh AR FEBOIsKd BERAE dn t'@eS
MSs nmay exhibit other 'effects that are usef ul

paruculaltfrbé@aq ch@aﬁ B pocricrdas heiag Rpiod AhcEYeHAa the oo dividual
patient patihider® Gefhdlx %lég gslcaa!l §&1dﬁ§)\ﬁes1§éjﬁﬁtv%'§éh§ -thd Gl AGDT the treatment,

properties. a green tea extract

the naﬂnm@fsss)hmntttberamo[ef@@yh ﬁmpp%ﬁ@m@fe df adminisyepen sxlatheg pigilar
factors th%t%&&h}ﬂﬂ ﬂg&ﬁ}i&é’%@dﬂg% + & gar gra@nﬁ%%glo ghak k. dimdsk

extract, a
known tortladse loﬁslalhmtthe oxamaah be hddesmtdwith manms}mumet quemmmeémn
apopt 0si s in human gI i obl astoma cells (Das et al.

| 007
orass 2090 A RS 958 R EALI SISy oy v
of dosagehfermgaridi this; indHifferemrembpeingdnts, IMBs tmapbe ydministeagrhiaaliferent dosage
treating

forms indgfie 56 SutfiEte Py i on B Rl o B Bin S 708 g eotons.
Conventigiad piob€fugdsiatingredients for preparing and administering the different dosage forms

would be known to a skilled person and are'described for example, in Remmgton s Pharmaceutical
| 29 '




t hrough cell cycle arrest. For example, |MSs may
trigger apoptosis and cell cycle arrest by increasing
w@eoodegdioensi ng the activity and expressi on of PEI/8GI02800037
i nvol ved in apoptosis and cell cycling including for
exanpl e survivin, caspase 9, caspase 3, BC -XL, Bak,
BAX, ATM p53, Cd025A Cdc2, SESN2 and AP-1. [001 %ﬁﬂ
Sciencey fRenpngion rithe isienescrnd Fisrtico ap Bhareecya P& ?%ﬁqnhéwpmwﬁ ams &

qﬁgﬂg y of the following non-limted
Wilkins 1%&“%8‘?8% EXAMPLES [001 52] Materials and

thhods [001 53] Anti-oxidative, anti-inflanmtory and
[00145hnt | LfsehpbthedMiss gpaescribai bareinnigslufiin pompqunds, hingst siructure of

general %%%%]%1 ﬁérﬁlﬁéeﬁﬁ%lgl? gﬁtaﬂ':ly@at {hgﬁ:@yf ngJn o%?%r of Pi6reof for

e synt house. TVPHM
dellven@wdn [aﬁﬁwbmmorearmﬂwaummnﬁ toomcsllgnavzmw@nﬁ taths Rrémﬁeﬁon of a

I (%4 SO
meticapet? (50 < gl A SR i, AN ssgptgye ool in vivo e

cmnmnﬂﬂbﬁ bi sbenzyl - benzi m dazol i um brom de) and TDBZM
3 5-tris(4-nethyl-imdazolium-Unked

[001 46%B %l% OHss §Pﬁ1% Rlent J!n%t!h&f b ggfeqt thé]%;g%bﬂgﬁo&c an@%%eﬁﬁé} effect

Wer e syn eS|ze usi n sclosed In
as a resdltl df anﬁ-bmﬁeu\(el-ﬂampemas ethicl mayl896jon viDBZNIKvde of molecular

mechanif) ARG el P p BRIt RIERNB g E’l‘{%&&ﬁ”ﬁw&ys ®

neutralizationof dellivlar £ radital RIOSNehbrat dedighétaobismiagbin(rDive yesponsg, @)

ctjon vi e reaction m
induction G ndo et By e g BV L HaF OB REED il & cgpperions
that catalyze ﬂiergehah@m'i], of difdtoxyd krddixenl . €Withontbeidg idhﬂb@ltd(aﬁﬁ partigplar theory, it
netic r

e t-ed
e RIS PR R AR 408 e
asa radléﬁ@aav%'ge: IC%@B); thadth8 néfifraligatioh bij freefraﬁ&l{ Tsy, IVSd)maycdr after a

series oé\%gntc 4 60 ‘tlﬁ:zsi?gni;caéf‘ghs }_%ér??n O%S% _}%ﬁil:ﬂ[l’s pile:f&ably

- under a Badic o’faﬂdm&ﬁ@)ﬁkﬁe m&?aoﬁ&n ofltfie BEICs At ﬂaé’ carEbrEZFpassﬁmuln vathefreegadicals

s g R BN LOH BB AL Byt

free radickls.5. 66; N, 10.49).[001 56] Primary HSC | sol ati on and
HSC—T6 Line [001 57] The isolation of primary HSCs

[001 471 %tbe%%rﬁ rénavtent{)ﬁ\ﬁe\rre dvi@:ov%g(% Ih%{ HE ﬂ\dgg (lléga'[ﬂeh ¥erein also exhibit

ol | rovi I'h~a previous report
anti-infl{r{kiisi propetiesc Withbut bﬁﬁ@ Hi)mteBm eyl pprtictlaetheurpaheditabanti-gsfidative

ond ens oSSR SRR G Of RE QUSSR BF ey B i e Dty B hterpey
between&ﬁidahvameééﬁﬁﬁ’x)ﬂanmmioﬁi Bee dxamhilé) 1ﬁs hypottfesi2l thatiy the yipatment of

) H st odenz.in GBSS. .Th radi ent was i.ng
tiver 073, BT URBBRET L R AL RO B R CCegerd e
atmbutaprﬁrté ﬂiefllytfﬁdaﬂutbidlﬂllaﬁti@ﬂﬁp&ﬁwtﬁﬁlﬂbﬂ HEC ]aéﬁ}ﬁ?@ inndrtlkl)mhmwulung :

e stellate cells were separated into.a V4 a

 productipg,gf PrarRPEREHPEYICRPET FiRAT iRt briog e o2y B er reor,
the inhitiféh &£HRrAGHAON BT -6 bES IMShb by ataintdabie the anti-
oxidative prdperties of the IMS which suppress the éctivation of transcription factor NF-xB, an

important regulator of the secretion of inflammatory cytokines.

[00148] In addition to their anti-oxidative and anti-inflammatory properties, the IMSs may
exhibit other effects that are useful in treating fibrotic disease and cancer. Anti-oxidants have been

found to also have apoptosis-inducing properties. For example, EGCG, a green fea extract has
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harvested, washed, and IxIO 6 cells/well were seeded

ina 6-well culture plate in Dul becco nodified Eagle's
wore@oomo0OVENM suppl emrented with 10% f et al. bovPCESEEOUNM0037
. (FBS). The viability of the HSCs was > 95% as :

determ ned by trypan blue exclusion staining, and the

purity of the HSCs was > 90% as assessed '

|
shown tof ipdyice Rpopogis € hghan fpp@@@ﬂhlm( m@mw@@ww%lﬂl@?%ﬂ%ﬁ@ xpppgratt
model (I\ﬁsh%l%gza cely! 2?)0% %@ﬂﬁ%&% e H?ﬁ%n%hﬁarft Ak hl@@féé(%n shown to

red in a hum difi ed
-induce apapinsis ant lomaatglisFidtommebls Pastet alt 20073 andenojog cpsginoma cells

(Jakubﬂovgﬁgaﬁ ROk AR HER] N/ O 53 T

etétraacetic acid (EDTA)) when they grew

to confl uency The HSC-T6 cell Iine was kindl
[00149]pr ovWitkolit byinDmitSt tetany legdmmoosr, it\vppears thatiks %’%H’@f’éﬂ be

di cine, :
eteived il 08 auC R pdReben O RS R BT o SEFprEleRen
through delleyilaarrese IFoﬁéxa.mB[bQB\r)ISs IhIS(Ing'@r apmptd"S&/ @i A1 FclegBes Y | s

. cultured in t sarreco d|t|
creesinfgr Gee by HE Gt B SRR bR R BB R o
cycling ifedhditig iﬁfls):a.ﬁfplel WBavitehspags B paspae 3eBt]h7é;[ Biak, BAX, ATM, p53,
ide (DMSO or H20 depending on their
CdCZSAMBﬁé%E% e'final DMSO concentration in the
cul ture nmedi um was kept bel ow 0.2% (v/v). NAC was
[00150]obt aTlnaqﬁesémtomtmmis akd &Gpauidserafmrthdr exemplifeGbBwan of the

: m Si gma and used directly w thout further
fouomn%ﬁ?"ﬁ“aigtef%lﬁ& Tells were initially seeded in cell

- culture plates or flasks in DVEM suppl enented with 10%
-[00151]FBS EBAMII-E® h before the addition of conpounds of:
various concentrations for different tine periods.

[00152]Det aMagrQis dnl %gmggb treatment can be found in the
figure gen [ 001 60]. Cel I ul ar RCS Det erm nation-

[001 61] TheR(BIeveI of treated QT6 ce
[00153] g et eAni-pEidative, ARHlammalgr ﬁﬁg pSor s
| abel i ng net hod ( Mol ecul ar Probes I nc. CR USA) .

[00154] Cul.t Sy8dsic @ld ChamedrerijadsnefdMsSs by trypsi ni zation, and
" resuspended i n phenol red-free DVEM Chvitrogen). CeI I S

R e e e

TMPHIM axtd llEPfﬁi\/hwhefporohaseé SrosyRigrea Cherminal DNESAY. Ghe dsémyl ﬁgwtures of
[l..s oI n was, di SRS t I I
oz (2R 58585, PRI 00 3ol fhmico
and TDBAMVANA, 5Eﬂs(4:n&:ﬂ@r14mmdamlhn:a-hﬁmlaxyc163manaéB®1arqﬂﬂast@ted in Table 1.
he f rescence un I by
oz e RGP SR b HOaR B AR .
1996). TBBLIM Sradlbyietickiydd by rixdrdg- meﬂayhﬁnd&cﬂb @BEmgL 1 ﬁannd)zmz,mﬁ

wisromOE By DS R D0 i APl o0 Pt of Nk LU RSO pfEgDMP) ina

reaction Vil Thdréictich bt vaR @edt€eSio)1 00T foEDidbysl Suloflewd le:lrﬁltah;mf TDBZIM
cell ul ar

. T WA ORI
with the foﬂ@ﬁng%éﬁﬁsn lm&ﬁhaénéﬁ@re@dﬂaﬁdb (NMR) Chewbng 7.77 s,

he manufacturer's instructions. HSCT6 ceI | s

1H), 5. 53t ES3Dei4 st HDp2P 3, THHBANS. IHC- 1%€S @&:GQI@M@
CD;0D) A ThaNRIPROR 741079, 31,54, 12345, 67.06, 16,35, 9.57. Elemental a_nalysm of
TDBZIM (C3sH4sBrsNe) provided the following results: C, 53.21; H, 5.88; N, 10.12 (calc. C, 53.95;

H, 5.66; N, 10.49).

31



phosphate buffered saline (PBS) by sonication at 60%

frequency for 30 s, and the supernatant was coll ected
w@tdoendent ri f ugati on at 16, 000xg for 10 m n aRCHBOG2009/000037

Protein content of the sanples was determ ned by

bi ci nchoni ci ¢ aci d(BCA) assay. [001 64] For GSH

assays, the protein sanple was deproteinated by

[00156]nret aphespisc BoRebaladdMISCr6 ineCat al og No. 23927-5),
and t e pH was adjusted by triethanol anmine (Al drich,

[00157] oo 8 gt g ESeC By M AP Bpme gty |

followink he Iﬁ@ﬁhdqﬁ@in@adn @predioaeftpém mswquahamaaf 26, Ermﬂyf the
GSSGhexcl usive of

supernatio ok SRR PP TPy T e SRRy -5 ml of
Gey s babRR& bl Bluon (EBIW)] A8 nfiik&d \ﬁﬂg@aﬂ oFEBST % E0/0Y Histzbdaiz m(HBSSnThe

e T e el o G
Histoder? L%lﬂi(ﬁetnp &:3&@0&%1% H8send ke ce@é‘@v@ﬂe@ At adligky band just

eroxi de Dimut ase (SOD) Assays [001 66] tiv
above thp mt@fase off the Histadergnofution iaprhine a@ieoysmhuiél ﬁ%&ﬂ%%ﬂd was
harveste%h%sh ?rﬁl lf?;égb‘eéeﬁllﬂz@ﬁ i §3&ie@§1§ a%- vJ%lltcﬁltlIré ﬁlﬁe@ﬁllbﬁmﬁcco modified

assay GPx and CAT activities, protein

Eagle’s mairpﬂnéEM)esuP@¢m§§Qde‘@1th H% &daldeyige mpEn @?ﬁﬁ Dalhs AepLlit A the
HSCs wgs > ESD/I’& deIng%a %ﬁ'gﬁg WS dxtiukibn sRinBleCidd (BARIESE WEHSCs was
>90% aws(s@smwrgm@rmm acpslipptotein (GFAR) positisetstpiiag o0 Celigopnted.

Primary g-]:@'E’D %%3%9%81 cuftidh ﬁ]ﬁ]t\gtﬁ\% w 19% ﬁ%shﬁﬂ !a%rdﬁudlﬂed CO, incubator at ‘

am noe N -tetraacetic
37°C, anaspht af EGT4o, byzﬂ;@smm @R trypisinEd g etﬂmle@ﬁdlsmme@seaceuc

R

Scott Frie@agd éfovonk SinaiGshosled Medise, NS IYbilz edstw—lrwﬁFABtI@ze@ clonal cell

i s S e BT B 5 S5 B e o

cells weRicaRirbdarthel@nmdenditiensdis thegiriaoty HSCphosphat e ( NADPH) .
The oxidation of NAPDH is proportional to the GPx

act i C nmeasured as a decrease in
[00158]abso¥36}l ceézg?é t%‘%ﬂ?sﬁ GPx activity was expressed as

nmol /m n/ng protein.| Q01 68] CAT activit
[001591det e Stvick selutizms efINESs Weraprepaind gither iedimpthy fegRdeDMSO) or Ho0

depenmﬂggngtﬁap %:?1 ms& hﬁe%ﬁ?ﬁm QhcdduGion i1 cﬁlﬁﬁﬁ%ééﬁﬁﬁ{ 685 kept below

measur ed spectrophotonetrically at 540 nm
0.2% (v/ws w Ray ghidinedefoony WMsrek K Gavb (esrmamirend HG GG ips prgshased from

Sigma a1i1 n c cgly %ﬁﬁh%&@ ltpﬁléfé‘%ugé Q%%%%}gﬁiﬁgﬂlﬁs%]adeﬁ% adit oﬁi@e
plates or$@l)s in M@EMuamﬂmﬁam@i wish 1Qye EBSdor B4 b beforsdhe acid@non Of

compontfich it Ry Gt PRt S A0 A ot SR B pcamonecane

found indle figtee Bp@dAt of enzyne needed to exhibit 50%
di snmut ati on of the superoxide radical. SCD activity

’ was res rotein. [00170] d utathione
[00160 -Tr %[si lgrrg(g‘gﬂ(g%gwg%srg ay [001 7 1] The activity of

phase p anti-oxi dant enzyme, GST; was assayed using _a
[00161)kit fTheoROS level of treated HSC-T6 cells was 'determined using the dichlorofluorescein

(DCF) labeling method (Molecular Probes Inc., OR, USA). Cultured cells were harvested by
trypsinization, and resuspended in phenol red-free DMEM (Invitrogen). Cells were then incubated
with 10 pg/ml of 2°,7’-dichloro-fluorescein diacetate (DCFH-DA) in DMEM for 15 min before

resuspension in DMEM for assaying. Cell solution was dispensed into a black—wall 96-well pate in
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Cayman Chem cal. Protein sanples were harvested in PBS
buf fer containing 1nM of EDTA, and the protein
w@oreemdat i on was determ ned by BCA assay. ToRGI/SGHV9/000037
(cytosolic and mcrosonal) activity was assayed by
- ' - g at, = i late
iplca R T 1 D R B B0 it 8 o i T e
reader, TiSHSmIrdcamonittiorasdotyalized dgainsiodaite ¢oll nupbers.ehichevere dgarmined

. S LI vist . 8% . Dl prh, j
i 03 R0, S SR BB P (2 B BB
USA). G3lilad ROSIlevieNAasveapreb s d keddtive tauthe paptilsinpteSpi N RNAI | -
i solation kit (Nacherey & Nagel, Germany), and

uant if j ed 1 - '
roote2f 21 cihisBendtoNe) LGP PR DRI bk DR Assars
RT-PCR were reported el sewhere (Zhang et al. 2006).
[00163Br i efTojal céliulan@SHoand (S SE leyely werk detprmingd by meiRg assknkjits from

CaymantTé’h"e%& Ezgrgagl:t%éﬂ MS@*S&%&}&{Q‘?@%@% Y5 8&ions. Briefly, HSC-

ranscri was run and
T6 cellsdeehied twittl IRZIMBTDBZNY, RASY ofBGTG VierrscHER 2B¢ domagenized in

i ed Bi t.ens, . [ :
s Rt ST it o B e TR o7 Endp R ARl s
collected Gfterldefteifughtivh at 164,008 f63 10 mindt 49C: Broten eontentiefitbelsainpianwas
- Tagman'.s as,s_ay-_g&c?énand dat abase. Rat b-actin was
determs bicinchemAs prd @G/ 1SHene, and its expression | evel
was constant (O difference was < 0.5) throughout the
[00164F X perHonE8Haksage tiie prgisinisamplhivas S¢puatyinatBbbametephosphoric acid

(el ERRLoe NG TP Ben R el B Rt R A g A JBLE Faslop o
T5 830-(2 mcctd:diﬁg Blﬂ;j 12‘&111131(3 #ﬁz gar??il?‘ wag m?gﬁfﬁ;ﬁmuaﬁmwhg@th the
reancotad biAbaa Bond Dol B S Rt Bl P Resfragd e
e o T 007 ot ern Bl ot LA 0L ge] Prataim
405 o G T Rin G BURIEED B 5 PG H GO A g

nmol/ug/gtbidies of boi l ed 1%sodi um dodecyl sulfate (SDS)
(90-95 0C) for 10 m n for GFAP, or using NE-PER

o) S e S 2 5 B0 GO0 g s 50D

Assays (Pierce, 1L, USA) for SMAA, fibronectin, collagen
al (T), TG--bl and TGFbRI. Protein content was

1 f.ied ' BCA ki Pi | L, . |
rootesflor il el fpe A ofiblos iy e Ty, G didboD) SeliRimined

wer .
using asSDHite AloyaCayyaa @helmioge To @dsey GPo phdCATiastiiRAGEptegesamplen trere

s 0SS L R RSy TR ORI s e
prepared i2e0OnM[OE NA@FHGHrox SR -ipbig AiBic-NUSAhangyuifonit hald GHERHES) bjiffer
.conta@%éimgg@éﬁcﬁcgghﬁ@%%%5@6&%&%@4{%&%&@%%%%%@_ _TA),
210 mMYf rAditdi @ 70M Sbaibke. Btotein btderd Slae Bdtathitiy by BCA assay.

hor ser adi sh per oxi dase-conj ugat ed secondary anti body

Sant g Cryz. Bi ot.echnol ogy, , USA)... For. fib ti,n
100167},nq R ER BT B oL RO e RoRle St onad S e
Oxidizell GSBE Bltidel Sp@CR@iion 0£H,0. By @i, i rba30ds toney reduced statd &t

on X-ray filmby reacting wth ECL chem | um SCI%%C%
glutathinegeugtete (CRahand pigptinamide adenine dinucleotide phosphate (NADPH). The

oxidation of NAPDH is proportional to the GPx activity, and can be measured as a decrease in

absorbance at 340 nm. GPx activity was expressed as nmoUmjn/mg protein.
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Bi osci ences, NJ, USA). Al pha-tubulin (Abeam UK) was
used as the | oading control for total protein, and

wa 2009/0i90%li ng protein (TBP) (Abeam UK) was usROI/86200$re00037
| oadi ng control for nuclear protein. [001 76]
Quantification of b-Gal actosidase Activity [001 77]
Bet a- gal act osi dase activity in extracts from

) T6/ GFAP-fccZ cells treated by DBZI M.or TDBZI .
[00168] ok baFATG HES SFIGRUHHTHABSCEN LB " Ibagl m e
presence MBEJBLETHB fof 20 AN prbdhcadd Wes MBshre@bprbophofoiRirically at 540 nm

) according to the manufacturer's instructions. Briefly,
using Purpal{l psthehiemagenn 64 T HE WaseRPRsed RgIpU iy meReoteiny
7.4), and lysed for 30 min at roomtenperature in the
[00169] | YSITotSOL tnclulil o8 URES HREAFISOBE AL | Mat £d FeSOD) S8y S
_“with a Tecan Safire p plate reader. Protein . . d
quantifie¢ enirsaeirenolivn seli® dgiesisupsraade RicHs gens@&d}ya&a@?we qEidags an

hyposanti¥he. ok GhfE 6F SED wat/Béhned SR afbfnt Bf Sk A6 hesied sdhibit 50%
activity was obtained by normali zi ngséa ai nst total
f

dismutatioredd the superoxide addicat SPDastivity waslexpgpse frag Dot ci ty of
IMSs in Mce [001 79] IMsSs (DPIMand DBZIM were

' di s - Bakhirhe Adpg nistered to Friend virus.
[00170] o T%%M?%@%;S Prand (f/\e/e(i@gsﬁu) e 5 30 g)

intraperitoneal ly_every, ot her daé@ or 2 vveeﬁg.. Th]fe1 from
[00171] o5 Al ectia ot phasp Hpnti-sitsantoggymes 5§ TaRes ey hE7 R, Fov
Cayman GRni¥ba1 826te sahBles #ore hdfrestéDin®BY baffer@nteghin®1 mPBal BDTA, and

The injection _volunme was nmaint aj gaggsit 100-,160 m Thaei)

the proteifrspRogniFatipn fas BeteiPRILY Rigd 23a% doRbHS L {(pipsofifygad microsom

activity Wab QLT mehfifing RcBohjuBMRAIOF TRAloA)-2,M1deli@6hehzen@ SCDNB) with
approved by the Institutional Aninal (e, and Use essed

reduced Qﬁﬁmﬂ@ mOBitgrpEY ) ingrpassiin pRgrbange ahé‘koow@ g g VEERE)

as nmol/it/md) ld s, Singapore. [00180] Statistical

. Analysis[001 8 1] Al quantitative results were

presented as nean and stan rror of mean (SEM.

[00172] gy el FOZG%‘E”&’”%&‘;@? %’ﬁ’éﬁ@?’g%ﬁusi ng two-tail ed

. Student's t-test assum ng unequal variances. A Pval ue
[00173] Of <TRalBNAveas Balasd dengNusltalpisRNAH] itofationdaiti Nacharey & Nagel,

. 001 82]..Eff I | fi.br asi Sni '
cemmansh $58 a6l B Pl Bl L T 8, DRy, e
details of Wek-tigie\FENPOR vsLer@nepd;rtddgﬂ}biNhﬁre aﬂt;aﬁ@ Exrady/2006 )0 Baiytlyadti veps a, twg-step

. | r ek, or. 0 naguce ne
e R Bt YE s B A H G ARG Pl N, ans
real-time PBRLyas raelatld defdcRe ineBE 7500k 1 Fadal-Timek RER Bydteh §pplied ( 150

. / l.azi ne 0 1.k La i i Nj.ecti.on.. .
mic RS SRR Ak o | HEBAED et o
B1, TGF-g fﬁgceﬁtfaﬂml@w RIS 26PN I re oMr&d Froda Tadrhans dssgasredenimil database.

silk suture. In the control anjnal, the bile duct
Rat B-actinswasxsebadomplizating gent.gad delexpomsipnicyel ws|cppsid (Cr ditterence

- vi ded .t.0 the.m n_dr.i nki 3 s
s <293 OB R RS Bafl 08t B RERI et o s
mRNA waoedl@iMted whidgtondphdatied theeshdld eyclavasthad &4 ek degeribaé in User

' Sirius Red staining_of the liver_tissue sn%,ct{'i()ns.' . -
Bulletin #2 (ABI Prism 7700 Sequence Detection System). Relative quantification was given by 2 .

ACT express the up-regulation or down regulaﬁon of the target gene under the treatments

compared to the control.
[00174] Western Blotting

' [00175] Protein extracts were prepared by lysing a cell pellet in 10 volumes of boﬂed 1%
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[001 84] Additional studies were carried out on the
effect of DPIMon liver fibrosis inducted by BDL. DPI M
wa®opdehased from Sigma Chemicals (St. Loui SPCIVER2009/000037
USA). [001 85] Mce and conpound dosing [001 86] Male
FVB/N m ce (8-10 weeks ol d) housed in a specific
pat hogen-free (SFP) facility on_a 12 hour_d
socium Gieg56 St (PEHCPrERCHRE 44T for RRAEr o GE NN B IFH a§1ed

cytoplasinﬂ: egcqgct%B lﬂga)é%rﬁér Bm %ré@(th RS rfbﬂ'{ﬁ@fear@’r'&&ﬂé: ©f RIMAS(Pierce, IL

nstitutional ani nmal "care and use
USA) foe smm tfﬁﬁm(acthﬁc,‘tdﬂl)agemddé) BIGHBHindal GHRdle Biotin ©aipREVES quanﬂfled

f Sin 0l Chol est.at
using a A Ricts TBPOR b b PO Pl B PR 41 2 BB
smma;&)}hg%ﬁ%g 'g&l@ll%&bg(ﬂoﬂisﬁ ¢PAGH) £, Ak transtened (olbfrodekglr mexdbrane.

The messispeoTRoBI T A S RS Bes RS AR (BAGY DepRik, SMAA
(Sigma, %k& ﬁ?ocoﬁgg%n%&tﬁm%%géc%' QR Fod PrfBO FIBX Fl 1)1F22 (S¥inta Cruz

i was not double Iigat ed. The
Biotechiiqegs CAEUS A), Ni- 0Pt TE e hvind SETRRIGAbestn, U oang sleteqtyd by

ntrol. onl sh er at r
horseradﬁglpmoxgl)as ]u%ﬁt's€secal§) a@ﬁf‘%gbdﬁggﬁtpé‘gg ?rgt?cgﬁ%lo g%l gtkéj For
fibronec@h arfét &1 Tl GBttidgPihbpeoosin extradt Warseparaed méa%%maosmmel Erptein

bands w% /retflgre grerll %‘Fl %quwg ﬁfaract?nzgsv% ﬁlﬁﬁv é’? &ule m;nre Ea%g?]?tg Amersham

B1osc1eﬂé§mN§| s A AR MBS (Abcang EK) W@Ekdelﬁ as the loadmg 0@3@1 foz @btal
hat on avera ornal ,0r.o era
R e s S S e R

protein. €very day. Testing by NWR analysis was al so conducted
to confirmthat- DPIMis stable in water at room

‘ ature.co t .l.east two weeks. The
[00176 %ﬁﬁ”fft gﬂ%ﬁé;alﬁ%gs’%{seg B#on the third day after

anl rral s recovered fromthe BDL procedure. After 4
[00177Ieek §eta-gaiwwsldamp@lWenmtSfWWEéPfl@iz il Epatediby FpEM

or TDB%}&%W S measgxtéﬁ %1?1.9% %&iﬁﬁ&%@?&%ﬁh@%@ﬁ MannHe80 JGe%ﬁlny) ina

I'C enzynmes ['001 89] Serum was -
96-well Plaielfmmtaedtcwdmg tortbe mam&qmeﬁemmuam%@ﬂm aeLlaIvegrs Fieshed twice

with ice, 5 P@ge ?ﬂr @ﬁe] %)ﬁ%o%%g g&r‘(ﬁféoﬁ?%oﬁﬁéﬁ%& agn gds/tth?c Sgrmffadme

supernat@ftjwaSobll@gdforstssay s with al{i‘ycc@l Saficesll Blate rpagien Potgin p:a;;centrauon was

cotomi IR Frof AL OTEES TR IR PEER e ARG sy v

obtainedbyTioahilzang dgeinsabthbglnlacpntegntonteBr i ef | y, after de-wax,
re- hydratl on, airdrying, the sections were stained in

[001731%I 1/"% acgqg Buskiéh%efm one hour, washed twi ce

& &c fien dehydrated in three

changes: of et hanol, the sections were finally clea

ed . .
[00179] . x JMSn ERRHarTRRLRE Vit e A@dmigistarod to Friend virus
B-Type mq&%@ g %}ar??o 5.9—3@ 'g) Eﬁ%}»enta-& daa firnagkeRd. dBS -

n at |east I'n epen ent fields under

dosages vere AyRG0,i F0DCI0; 400 apd £90 m&ge’athﬂl\’éfdtld Bl PRdp <9 ang éé mg/kg
for DB%ﬂ%ﬁwle\é%%\Zdlﬁe? e ul%gltﬁ. ﬁﬂ?g g, #ot I JTBEE morBRy MR mice was
assessed after the treatment. The animal experimental protocol was approved by the Tnstitutional
Animal Care and Use Commiitee (IACUC) of Biological Resource Center (BRC) at Blopdhs

Singapore.
[00180] Statistical Anal);sis
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[001 93] AU images displayed are representative of 6-8
m ce, unless stated otherwi se. Al quantitative data
Wowene/0s0ps essed as nmean SE, differences anpongPCT/SG2009/000037
di fferent treatnment groups were anal ysed by two-tailed
unpaired Student t-test, P value less than 0.05 were
considered statistically sighificant. [001 94] Effect
[00181]of DBZIqvhmitative mulumzéré piesanteGas viearoand standerdeimesrof Tpan (FEM)-

: 001 9 benz -

Brperimg) Ry O ST S SR Ot AR bt yoanpes. A P
value of 8605l vouw cefisideted shlS@hlly figfificaab] Cel | cuI ture and
compound treatnent [001 97] Human heptocel | ul ar

carc BDLE.(an undi fferentiated cell
[00182]; neFﬁoﬁWrﬁ’@wﬁdﬁs@% PEWH St ed cell line) were

purchased from JCRB (Japanese Col | ecti on of Research
[00183]Bi or Esmwhe Ires JoxirHhivacetapaidt (TAA)gemch TACeWds diyandy i AGE eatien at

ZOOmgllﬁg bﬁgy Wﬁjt,]g tl.é??n }geﬁ,rgmglg :f?r %%eé%kgé%&%ﬁ %%ﬁagﬁ égfo@ﬂ %hc{éeﬂ?& the

bile ductiigatdranedel (RIDN)ATIGE. rmEBai;vbreIandfséEtlm Wﬂthrlfﬂllamln@ (1)50 cag/keMXathzine

0% h
(10 merghg ooy A abonsog) i by b e B} e sBlymon
bile conducly Bhich/ s Than Nidted ﬁsyﬂgeﬁe dﬂlesmﬂetlﬁtlfeaamml pnimal; it EOTA)S

fluence 01, 98 S n
exposed i P BN hela Ao B DBV s REp i o e T PR
concenir&iﬁﬁﬂ @&dmi 1to 1000 meMitdr UTHe cpliades Sordént i @6 Kibrotie i tavizhds assessed by

EﬁPl errentg&evvlth 10% FBS for 18-24 h before the
the Sm“ég‘ §HBRe g 6‘??‘?%15?1’& SBFIP%r i ous concentrations for

different tine periods. Details of the each treatnent
[00184]can Rhdditionshstudins wire cérrigd v onelgpesffist of[DEliM @@vembxosis inducted

by BOL ST AR Rl SRR e B TS ML), B 06 el |

24 hr. Cells were then fixed with 40/40ar aforrral dehyde
[00185]and MMi@ianddompaund Baftg Cel.l s were anal yzed and i maged

on ArrayScan VTl HCS reader (Thermal Scientific, PA,
[00186]USA) VAR A2 9%89{!5 wé«%@olﬁ? hofbPl in Vﬂ?eﬁﬁ& ﬁﬂg@ﬁ@ra@@@’facmty

on DAPI st ai ning 00201 Cell proliferation as
on a 12 Hogodepleighcrele ard mth«ﬁ@feacgw@mwwatprr @étd@a WeiP 1@%1&6%&33’

animal e@q}eﬁﬁﬁ*ﬂ é‘@tg&g wa9k p‘f@vearbg gk BstRGiofRl aninll 858 and@elcOmARER

y usi'ng 4%par af or nal dehyde and st ai ned by

(JACUCDAR| Bigmadienl Repearshi BNMRQ) ofiSingap@Fher no Sci entific,
IL, USA). Cells were inaged and anal yzed on ArrayScan

[oo1 87]VTI Hiotedt2RIBEosls AR rn'fﬂ%t:e BOL driely, e w%@%hesﬂ%ﬁhéd with

unbers were counted on nucl ear staini ng. and

intraperi BpeUizI¥EER ﬁfckeéamﬂém(lﬁﬁ@g/&é} wmyheae G0mebseyrdssiflipelaparotomy,
the comf lflﬁr&l@tgﬁs ateﬁ’%lut:é Yih %- (ﬁsﬁlﬁ'sﬁ'ﬁﬁfdz o8 éhﬁm %@%&peﬂormed

|ferat|o Gi1oma cell lines:
Similaﬂymmx th@ﬂuletduetayamﬁt dq;xble@gz’qem The expenmental mice were divided into four

groups: 1) control onlyt‘(sham operated, but no BDL); 2) control + DPIM; 3) BDL only; 4) BDL +
DPIM. Each group consists of 6-8 mice. DPIM compound for treatment was supplied in the
drinking water at three concentrations, 500 mg/l, 750 mg/l, lgll,-rgspectively. The dnnkmg water
containing DPIM was changed weekly. It was observed that on average each mouse (normal or
‘operated) drank approximately 3-4ml plain or DPIM-containing water every day. Testing by NMR
analysis was also conducted to confirm that DPIM is stable in water at room temperature c':ondition'
for at least two weeks. The compound treatment was started on the third day after animals recovered

from the BDL procedure. After 4 Weeks , livers were remox}ed from mice for fixation 10% formalin,

36



was exam ned using
3- (4, 5-di met hyl | hi azol - 2-yl') - 5- (3- car boxyi net hoxypheny
wo 2002096903 ul f opl i enyl ) - 2Htetrazol i um (MIS) bBSEsIG2009/000037

proliferation assay kit (Promega, W, USA). MIS

reagent was added to the control and treated cells

(after 48 hr) directly and the absorbance signal was

read at 490 nmusing a Tecan Safire Il plate reader.
subsequepily gmheAdadiiB AR sinilarly perforned for gastric

cancer cell line AGS, lung cancer cell line HL299, and

'[00188pPr ea?@ea@@ﬁéﬁt@ﬁto%ﬁ&ﬂatz&k;&ﬁnm 7, but the 1 C50 val ue was
deternm ned at , instead of 48 h. [00204] Cel |

ased, caspase 3/ 7. andLDH a spase
0018005 Jerin At %@?%?@eaaﬁ%?ﬁ@éﬁ%@%(s %3%651%%%“%&?%@“
activity %@ﬁl@ﬁsﬁﬂzd%ﬁcgioﬁﬁfe@ RRIcEdesaiehalYShaledd TITEBchEdiapnostivy ,

USA) . s were cultured in 96-well plate and:

r eat W|th DBZ| M, i ous concentrations for 6 hr
[0019°Lefor l&&@lavgm"&h%@g%%%ée 3/ 7 assay, medi um was

renoved and substrate buffer was added to |yse the
[00191 ]: el | md:oﬁmﬁicy,\/patdﬁfnc mﬁas@r@farkdtfmnglhw kftrand medion lobes were

stained pigh SEESHEHT wipllnbe e (Pl P a srmbigut Bt

drymg, 1he séonEhERért eined ThED. DRSS Redhdluiii fowdrteyhond, washe kweice with 0.5%

st a5 b o P TR L SRR IEF ek BARRED i
and. mcnﬁ@édl with HR®mobhaseaynal dingiostds] Georgih, USAD TR @Ilbgenagitiet yeas

were GG T P R T R o GOBDBTACBr CPOf B PR

median RB8 Q%p@@ﬁ@?§§ad3{u&ﬁtﬂie@%&mﬂ1§5 Tdcfivagsays- [ 00207]
: Capspase 3/8/9 activities were determ ned using total

r ot EXyract .as starting material (Biovision inc.

[00192&, “Hﬁ’é&%sé&i s were cultured in T75 flask and

treated with DBZM of various concentrations. Cytosolic
[00193)r ot eilhinexges distlaynd sregeprésentatit df\p-Hmick amlesgstatpdiothgrsiisggAll

t |

quantlta&ge da%a évér% §%}gss&? % I@é Y d?ﬂeéngs\sfe %&g?gfg@a g‘ﬁ%{ﬂlﬁlﬁ gr fi}]lPS were
analysectbmmoﬁa.tbidem!palebdtmt totast, Rivduenigsstthan Q@s‘p@e t:wv,ﬂered stausucally
s1gmfican¥‘b3”ate Absor bance readi ngs were taken at 405 nm

using Tecan Safire p plate reader. Results were

" expressed as relative caspase acti vi ty by normali zin

[001941 0 cd¥Hfechof RBZIN oniHepatoceldaryCansinomacad Rther TpoognGells

Annexi n V st'aining and anal ysis by cytorretry [ 00209]

LE a3l rven Hinf1e dsRyBdsiz8@ Based on a published
[oowsjcjoncent rati %}%@?&DB %\ﬁ%g%%%nﬁﬁe)\&og ng/m) for 24P
method (arlozat @b 4P and Iabel ed with Annexin V-FITC

(BioVision, CA, USA). The | abeled cells were anal ysed

[00196PY . flc@wcﬁu&;@r&ﬁ%mfaﬁ%%&ﬁn@w (Becknan- Di ckson, NJ,
A) and Cel | Quest software. Cells shovm ng- green

taining in th | asma ne rane n, .

[00197, o p e HEBppalilag piSomy oo e O o ifeiegfie, g nc
‘HepG2 @8EntiaRA 2411 ﬁ]]le) ek %ﬁ&ﬂa&d@kﬂnﬁ HL’EQ (Ja[ian%ﬁs' @@letbtigh @tResearch

were treated ZI M for 24 hr
Bioresources). Human gastnc cancer cell lines AGS and MKNZS lung cancer cell line H1299,
breast cancer cell line MCE-7, glioma cell line U87 MG, and C6 were all purchase from ATCC:
Cell lines were routinely cultured in DMEM with 10% FBS in a humidified CO; incubator at 37°C,
and split at 1:4 ratio by trypsinization (0.05% trypsin/0.53 mM ethylenediaminetefraacetic acid

(EDTA) when they grew to confluence.
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staining and imaging. Cells were then fixed and

stained with anti bodi es agai nst apoptosi s-i nduci ng
WQEe@ve»e0g ADP) and Surviyin (Lab Vision Corp. EA/SGEN)/000037

and buffer reagent fromH tM (Therno Scientific, IL,

USA) The cells were inaged and anal yzed on ArrayScan -

der (Thermal Scientif
100198 oSl G of DEHAM Yesiofepeied i Lo A g ol

culture p'l'éft@saor‘ffa&s A piiead sﬁﬂib[exﬂeﬁgﬂ %@tﬁ '1@% s fey 1 bk a$Blotedhe addition of
nucl eus translocation. [0021 2] SDS-PAGE and Western

compouy @ﬁvapqezcmn@ptrmom & ﬁlf%er@lﬁ tiroe Retipgy. Defrils phihe gachyrentipentrgn be
in RIPA buffer (Pierce, IL, USA) for total
fOMdeEA1t%R§ g dract or in NE-PER reagent from Pierce
(P| erce, IL, USA) for nuclear and cytopl asmc
[00199F r ac DNgregntestanalysia Kit from BioVisi on (CA, USA) for
m tochondria and cytosol fractions. Protein content

[00200]"\’35 G Jei1S 8fn U 06 wBEAatdi vierd fa@iGAth doknpotddin 6 replicates for
fteen m crograns of protein were resolved |n 4 12%

24 1r. c@ltsmr@mn mm@ %@Nﬁfoﬁﬁ@l@@ywnd&%@%% olls seegerlyzed
and ma%gl ARYsihaPaeRFd fdad: @Iéﬂeﬁhﬁl@@i%hﬁﬁg BA, UBAPLATSNA Ehifent (2N
rané was then probe primary
vs. 4N) wast detsoniined bajed o PABCstaiding. Bak, Bcl -2a, Bax. (Lab Vision
Corp., CA USA), survivin, xI AP, cl AP (R&D systens
[00201] NC. Cey%ahygggma%a;un, c-Fos, JunB, JunD, Fra-1, Fra-2
( Sant az Bi otechnol ogy, CA, USA) respectlvely, and
det ect ed H%Whorser adi sh er OXI dase- at.ed

[00202] ¢ ¢ o Atr oyl HEE BERRP Eregiett gt f?ﬁ ﬁ‘iﬁg SSJOF 48R  96-well

plate. céﬂ%)ere tRéod-el By Rang a%\/pafaeorfnememﬂe dnd)itmifcdt@yDAPl a[mikBde
eacting with ECL che

m luni.n sgence, re
anubodys}saecfp@%@?mwmw% sk puhes al&w%;{e A Sean
VTI HCY $derAFhdringl $paeip g /c UsA) octelf@ﬁnbteﬁtvaére §guate@ ibised bR bhwclear

bi nding protein (TBP) (Abeam UK) s used as, the

staining pRLBrdigncospRIptian Wagde ﬁlepeﬂaaedﬁmfe? 25 PRFREeERf PeﬂB‘éEAS(ﬁtmd

cells,. UK) was used as | oading control for mtochondria
protein. [00214] ROS determ nation [0021 5] xidative

ozoa SR AERP RS LS GBS i G ot

was exalm&g MifO3- (égﬁdi?ﬂethyﬂﬂhiaeﬁ-myf?lﬂSJ(ﬁbﬁb@@zﬂﬂ:ﬂm@ﬂlgédymé{(hisxdfqphenyl)
rope ntiration o
2nene R O e R AT SR gy Ao PBELITT Ve ALY et By dded

to the coR@61GH tr&éd oeat (Blr £ WAPRdcle ald B8 alofian@ stgnallgs read at 490 nm

er cent age._ of sitiyve respondin S | ot ted as
wsing o T S LRl REGT. HeOMCRaUNE: OOl PP GR: BORe Rieer ool
line AGS} m@igw«:h&i Q411 1608 Al bikastidghcanRN ias MCH-O bl thé ICHD talle was
rameter Cytotoxicity 1 and Milti paraneter

a
detemmﬁﬁiéb?ﬁ%i‘@teid ey kits (Thermal Scientific, PA USA)
' were used to examthe cytotoxicity and apoptosis '

[00204]pr of iCkR baxkd a@k@hid PNatd ADMBassafse! | s were cul tured and
treated in 96-well plate for 24 hr before assayl ng.

' CeII wer e fj xed. and, st d_.ess
1002051 FeBBEG ) iR 81 et B PR 0 e Tk BBy oY
Fluoroméﬁ‘lb a&s@@sﬁ(ﬁro\ﬂ_éga a6y, 'WadmA) (THRAIOB kelserea tilfured, in 96\Welll§k)e and

and an&yzed usi ng Cel |l Viabhil |%

treated with DBZIM of various concentrations for 6 hr before assays. For caspase 3/7 assay,
medium was removed and substrate buffer was added to lyse the cell and react with caspase 3/7 to
give rise to fluorescence signal which was read at Ex = 485 nmr and Em = 530 nm'on a Tecan Safire
I plate reader after 1 hr incubation. The caspase 3/7 activity of sample cells with the compound

treatment was expressed as relative fold change after normaiizing to the control cells. The LDH
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and Cell Health Profiling BioApplication software
respectively. [00218] HCC xenograft nobdel and dosing
WO 0®2090)5 Bal b/ ¢ Nude mice, 5 6 weeks ol d, werBCT/SG2009/000037
inoculated with IxIO7 Huh7 cells in 0.2 m volunme of
Matrigel / DMEM m x. Since not every nouse devel oped a
tunor after the inoculation of HCC cells, only those
with visible tunors (about 8 weeks after inocul ation)
assay (mdamtﬁe ufreambane mtegsey wanperfxmped isirerat Kit Fhue Bremega-Goepmpdcerging
; [ ce vvereﬁrandomy divided to the control and the
O fhanu ?Cit(gétlﬁ%’i’ff’ Y¥oup- (n=3), respectively. Mce in the
treatment group had free access to dri nki ng wat er
[00206] c ont Biordimey:raBZdkddzaspaaed8l9 conrimeoidd assayshi | e mice in
the control group had free access to water only. The

[00207] S\ggpenagxgéjaﬁ% é%@ta ﬁfleg xggrg ggtta%xﬁﬁetd%lsiﬁg %‘ti prc;l{&ﬁ ekéﬂé@ bs s%dr&nfg

vol ume
material @ddvdsidrained CJASUﬂg) ﬂ-ﬂéf‘: cﬁe(h]B wgteault@red T(75Vﬂa$k bl txeateérvgthtDBZIM
e r C.t lvities o :
ot vriouy eSO LD puion kv e Bt e B oo g tho cts

and cenu{f@élﬁaﬂlo péinlovésmb d€nHsSCapapase h,@mnd@l stividesowers esbayeg using the same

. _Qbtai ne m conmer cj al ers I ess her
protein oY O U BHE RSB EF pitBE Bire SR RS fom vsing
Tecan SafSRl f:lafeligﬁeﬁ REQURs (ARG praosed ai&ldﬂilvﬂ &asPalsH a@th;ﬁkyb&@ofxlﬂﬂzmg to
ectra were recorded on Bruker AV-400 (400 MHz)
Conmlc‘?lﬁgﬁhaﬁté’ﬁfnpo‘%]ttffa‘ﬁﬁmlH and 13C NMR were reported in
chem cal shift (d-ppm) and nmultiplicity (s = singlet,
[00208] d = AlGwbh sraitingakd drpdlyels,byqyameart et , m-= mul tipl et ) .
- GG Ms was performed on Shinmadzu GCM5S QP2010. Gas
[00209] |, - b SO QURAANERAY deihihRTd %&9({115‘@&110990#}935:1%&1& TRALL
689 gas € ona ographs equi ppe
(100 ng/mdafwir |2|4ar yaivejtetaniddabetpdsridmAmesinfV-ERES GB@%Vlzlmla Gy, USA). The

tector age|
labeled cq lyre(%%ﬂﬁlyséé)bggfﬁc%l Eégmg@? P%%%Qf' l%egl\%,\%egld]gg:gbcgl R, [@S%ABM:
CellQuestiftitaieo Geltf showingazesh etafoidy in (g8 0asng, mebibraneolgre aQns@e@d:as
apoptoticd nlg?pt he resulting suspension was stirred at room
POPYONC & her ature for 2 h. Benzyl brom de (1.71 g, 10 nmol)
was added to the residue. The resulting solution was
[00210] st i rAlEGuativie tomiecsripenseur e for another 4 h. The
sol vent was renoved under vacuum The product was

[00211] €Xt refgh 615 \WhinRedin®BLREIPHERE RRRErdafeEMith IFBEIVMBIOI@A hr before

obtained in quantitative yield after renoving the

staining a5 imagine. Celly Werp theefied gt sl et anfbedies agaime’ PPRIPYE Blucing

| t t&fcb @ ffom HlRIt
protein (MF} %C@%ﬁ\‘/’\é r Iégigiﬁp”% @1 ;E@ Bty oA DR

SmentlﬁcD‘BzBTmA)J Tig, celts wewm pyageg—ané mlyzpd p@é@ﬁyﬁﬁ@ BfTé FCefreader (Thermal
scenitey R Y, EUCRGHA Mepgh Bineyycbig B e 4 RPIOLE

indicatior3d ,cy®@la88 to. Bukleve trensigaatibiesi zed by mi xi ng .1 mmol of
substituted imdazole (like Bl1- B4) and 1 -mmol of

[00212] Eggmdst ﬁ?a@@&%{tkrﬂl&m de(chl oride) or alkyl

ori m of DMF. The m xture was
tlrred at 100 OC for 16 hours. The reaction_mxture

[00213] was Bsefeineatramimnere prapstsabs Apsmeell peleh RIBAHuTef @jerRg. yL. USA)
for total pw@tan%sé@fc@ deSh Nﬁﬁﬂeage&lﬁ PG glemenp G o B8 and

reC|‘f|tate was ecte as 1 m dazofl i um product and
cy’COPIaSHpGI fragtions) opin  KitdropsBinMisiore(Cay, USdy) deramitaghenshiarpad Bpgscand

fractions. Protein content was quantified using BCA Kit (Pierce, IL, USA). Fifteen micrograms of
protein were resolved in 4-12% gradient SDS/polyacrylamide gel electrophoresis (PAGE) gel, and

transferred to nitrocellular membrane. The membrane was then probed with primary antibodies
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characterized by NVR [00225] D3N 22, 23, 29 were nade
based on literature nethods (Zhang et al. 2007;
‘Wakioans®es and Cratree 2005, Boydston et al. 20B8)/SG2009/000037
[00226] The remaining IMss listed in Table 2 were
pur chased from Sigma. [00227] Typically 100 mM of
stock solution of | MSs was prepared in DMSO. Aliquots
against@¥cl-¥t.diek, Bdi2et Ben(bab Vesiert Gorpd CdnUSH), gewivin, x1AR ca P (R&D

e 0208 LB Pl SR 2Ry FHLL #oer | RREES sy .

USA) rhspacaﬁelgaaidrdemctea hy Borseeglidh petoxilabdddnR@ateed seeorslatyaintibelly (Santa

eS8 B b4 BASE S ROUIEh 20, LOUTHR, g ncn

chennhﬂﬁﬁéscéﬁ&é r@é%?§¢Ar@ddi)$H;aﬁQ§1b%§l«?né‘£l I}Jrﬁ USAG- Alpka- ?JmﬁﬂiAﬂoym, UK) was
et s P G OIOBL P S ErE oD PP (hbRa s wed s

the loadikHRInBHEDE Rfd1a8k ﬂgxﬁteﬂno d @d:al(Abawi, NK) S@k usedas thadidfe 6éntrol for
m xture Penicillin and Stretonycin incubated at 37 0C

mitochordrig prof§idrpspher e of 5% CO2. [00230] Growt h i nhi bition
assay [00231 ] The percentage of growth inhibition was

[00214jet er Rp O GEleiMndihng @ MIT assay to neasure viable
cells. For the MIT assay, 1 x 103 cells per well vvere

96- wel t !
oo e st e inns oo Hithepoeifide s
HLE cdno Weﬁ:ﬂﬁﬁﬂeﬁ wetl DBATRGfof24 B/ ffed did dablsdbyl Dihyﬂfd)elhrdtum @mbe for

medi umre ced with nL_of
i o hB s Grieatine B OT AP RISE SEAR TPRC P pred by
Target Attehafiol de)@@p]hdaﬁblxbﬁffﬁdre{ Uhe gerdentagd BEposBiae I‘etslﬁrrmdlﬂgfa:ells was plotted

e add| ng 100 nL of DMSO. Absorbance was
asme“?écéggl‘ aﬁ“??)“nm on a micro plate reader (SpectroMax

190, Mol ecul ar Devices). Data were presented from -
[00216] hr eeHigbpantatenelpefor opobsicinemd dphmogier cent age of | Mss
i nduced cell growth inhibition was determ ned where

0021700 SR it B-LEAPLERLY YL Mok SR E AR ) g o

(ThermehScieptilic, ¥, S0 iwore wedioysis ﬁxezbytot@@@ty@ed REoOpiosis @rﬁﬂmfe d.
I
addmoxlaPIN}Qs éxjé c*ﬂgﬁgdzﬁﬁ tlle?te& oA C %IL'&' N 1% aﬁsayleng Cells

ser uny s ar ve lze t
were ﬁnldas@ staified ¢seentielly fotlywing tha%arsfacmrh msmmlgm Tmmagwere taken

o LS R PR 9 00 BB g

and Cell Bédl (B ProfdthgrBibApplicBivnZdfteard réPeativelyf | BN- 32 ) and
0. 045 9%OVMSO as control for 72 h. The floating and

ryps were col | ected and washed
[00218 “ﬁ@gg‘g‘?‘l@%g ?& Jl@ wer e resuspended in 1ni of

PBS and fixed by the addltl on of 70%ice-cold etha
[00219hnd Skadb/edude mieCRHE wepltstadd, Werrinpelateshwitip 194 Hph7 ?qllé f02m1

volume%?l\/laﬁiv%ﬁpﬁlg 7 % | S\%Ilct% %0 PB%SEH%{S% gg\%ﬂ%lé(ggte%&oli] %ﬁ&%é 1§0cu1at10n of
HCC cefigonly those with visible tumors (about 8 weeks after inoculation) were used for
subsequent experiment. The tumor-bearing mice were randomly divided to the control and the
treatment group- (n=3), respectively. Mice in the treatment group had free access to drinking water
containing DBZIM ¢ grarns/ﬁter) only, while mice in the control group had free access to water
“only. The compound treatment lasted for 3 ;veeks. The tumor size was measured weekly, and the

tumor volume was calculated using the formula: 0.52 x width?x length.

[00220] Anticancer activities of additional IMSs
: 40



contai ning 100 ng/ M of RNase and then incubated at
37C for 15 mn. Finally, the cells were stained with
w@2®9%96965 Pl sol ution (100 ng/nL in PBS) for BOI/8G2009/000037
Cell cycle distribution was detected by a BD PACS
array flow cytonmeter (Becton Dickinson). Cells with
sub-G O DNA were classified as apoptotic cells.
002 ont.0s] ) 5] To determ ne apoptosis
[00221Lnal %ﬁl;lllté,é% )‘(ic?ﬂ%cce%%éng re plated in 10 cmdish. The
. cells were then treated with 60 mM of |IBN 15, 90 nM of
[00222] BN\- 141] sob@nisiehdéhehmBilvere 8Gd pobsfingdrens soramercizbsupplicsy, uniess

oservif e, AR Sk BB p R PRl Pl e Bo1CPo0 . 10

min), ‘Fhund lme]\/Bbmatmaswe:e vazsrdedi emBiukerciV-480 (PO MIHDstruwert Bga for

e DR e SRR o S - s = s

= trlpletB% EQhdnke, b B %&@1&@ GEENMS Wi HBEstmebE Shitakibn GOMS @&Bmms
en resuspend cell in 100 nil of Xx bindi ng buf f

liquid chrgmeigeiphig CLC) 7aprperfrmagh preL et 0820 gag B Eﬁ@ﬁ%ﬁ&@%‘ﬁ;ﬁeﬂ with
split-mddB dapfild ix ?I{Iu&’:l sybteRnt RBmS iRk &f detdXarD/ Nl . The cell's

wer e gent vortexed and incubated for 15 mn at room

porns SRS e L0, Sarkc SKUSCRMETE LY 48O Dl v
toa Dl\/ﬁ’%ﬁﬁl'l16§ oA zbIBIERYi(GH0ahY, 18 Eiﬂﬁdl)zﬁd °C)/adﬁ%§ﬁ:§ﬂuﬁg| smlbensmn was
yt onet er (Becton Di cki nson) . fl uoresc %{E sd Th
sird oo BT AR AP AR ekl PrIOVBIRGD Ga Bied p df restine. The
resu1t1n§ m&t{b@vﬁs Sficrddl M IR SER Ei{@tl]&ﬂ’ﬁﬁih‘éﬂ:kﬂél ELTheabBrefilvas &@va&ﬁhder

th software BD) 00236] SDS- PAGE and W tb
vacunmp T Rr?cwgt v@@zgﬂtew orogiethans (DG é’é%l%uW%& obfzined in
quanutag%‘ﬁélﬁléﬁ&f rerﬂm?fné—@é sbl‘aen]E QSZQUBQ el syﬂﬁés@ied 2B same protocol with

i ncubati on, he cells were replaced wth fresh 10%

‘Az to Apagimidaerie ﬁmaalaieﬁéﬁ Thegaedugts We%ewoe@mﬁ%baff P i NR. g0

NAErM of IBN-19, 90 mM of | BN-2 nglyl | BN-25 and 20
(ﬁ% rol for 72h. \Whol e

\__val f 11BN 32 and 0.045 9
| ysates were prepared on dﬁy 3 wth lysis buffer
So gk)decyl sul fate, 10%

J\ 12 MM Tris (pH 7.4), 2%
ot \gylbltor cockt ai |

\—sJ| Yeerol, 6Murea and a p
nol Id,ue]. The |ysates were

(‘& ma) and 0. 02%=Rr Froph
. sonkcal-&pasH 30 conds ndtheneated for 5 mns at
y N '\‘e centrifuged at

'b0| [ e'atur
— 130 Or}ggﬂin&%gr 10 nqﬁns and |t he msot concentration of
using th CA protein assay.

écw sanpl e was esti mat ed
e|l ysates was then m xe h 5/432 nmer capt oet hanol
S @ 01 gt t ng,

"é\g stored at -80C. For
gal escontai ning 50 ng of| totgy @ | lysate were
ded onto a SDS- PAGE and>~subj e®t€d to
el ectrophoresis. Proteins were transferred to a
ni.trocel |l ul ose nmenbra and then bl ocked with 5%
.non-fat dry mlk in T ‘ffer li :?“ rgmtammgOl%
Tween 20 for 60 min at 3Jgq S were probed

with a primry antibody overnl ght afs4 Cin TBST
cont ai ni ng 5% Bovi ne serum al bum n.- Then the nenbrane

[002241Nas p') ]_B%%%J@t gézmmm Boh#eh AL S IRBERIZEASE bromide (DBZMIM,
Compound C),IBN-2, 3,4, 6, 8, 9 (Compound), 12, 13,15, 17, 18, 19, 20, 21, 24, 25, 26, 27, 28,
30, 31, 32 33, 34 were synthesized by mixing 1 mmol of substituted imidazole (like Bi- B4) and 1
mmol of substituted benzyl bromide(chloride) or alkyl bromide(chloride) in 1 ml of DMF. The

mixture was stirred at 100 °C for 16 hours. The reaction mixture was cooled down to room

N
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anti-rabbit or anti-nobuse secondary anti bodies (CE
Health care, Chalfont St Gles, UK). Detection was
w@eeposaresl with enhanced chemi | um nescence ( EGRQT/SG2009/000037
reagent (Amersham Arlington Heights, IL) according to
the manufacturer's protocol. Rabbit polyclonal
Phospho- Ser 0, 46, 392 { -9 .
temperaig e B 10 B3 e et vt 306 pafdt BB pituipae vas
collectedfak @mdERIimSreuad 4nd guileivyat-ogytalline or chdieneriph, mdkd and
USA). _Anti bodi es agai nst p53 and p21 -were purchased
characterjzed By 8MR-a Cruz Bi ot echnol ogy (Santa Cruz, CA, USA).
Equal | oadi ng of protein was denonstrated by probing
[00225]t he Itx)ﬂgrm ABED Wit hade lbﬁscluﬁm l&a’f(aturd)mﬁhdds I(Zanp ;ata\ltﬁﬁ)@v Ch]lanese
ant i body mcal Co. (St. Louis, MO 00238
andcraﬁF?rﬁQﬂ%gP SFﬂHr?g21 ?Cdg’g):onf ocal m croscopy [00239] For
: i mrunost ai ni ng, HLE cells were seeded at a density of
[00226]1 X TK¥reinfindhgW®iSk listbdiitRables) wete pusdiiabeat fréid Stgma.
i ncubation, the cells were replaced with 200 m fresh

oozery 3% IYERAEOINIREdot bl BRRES MhpfRastbglec Bk o

stock sol@tbnriddre ftoteBNnBlAisamd2@C045 9OVMSO as control for 24 and
48 h. After vvashi ng, cells were fixed in
4% o deh r m ns and perneabilized with 0.5%
I:00228]Tr| t%‘ér??&nes Cfg%%ﬁ’@?for 10 mins. The cells were -then
bl ocked for 60 min in PBS contai ni n\%AB% bovi ne serum

[00229] a| buimamHepatdrelinlinverssaeetidineo HLE (pp3 wRntyanddiyaqean gastric cancer -
cell line %{W %)gfgre%g 1@3 oﬂt}éﬁgaﬁ%&aﬂh Eé@w@s Fo%ﬁ@étﬁn %Hai(a, Il%a]ag@hb n

. er was extensively w BS
human biehrg corwkt @H\lJ@p émm 28 houisent @éﬁ)fﬁ@ﬁ breash epithelig) ¢als MCF-10A (wild
{ I MI
o553, FARSEALA okt 2 7 J6s Gag s g o
1640 for mmmwsm sulpplanm@sm@b aatat@qmme@mm W Afmiyiyup Penicillin

o) - Mcroscopy was -
andsmt&}{?@%g{r?e%ﬁgp{tﬁ%% e| ss E@k‘ff@% Vi t(gA(uprl ght stand)
focal mcroscope. [00240] Real -time quantitative

[00230] RT P@mahmhg@quwzm ] Cells were seeded at a
density of 4xl O cells per dish in 10 cm di shes. Next

[00231] d ay, Tﬁeﬁ%r&,ﬁ hk@oﬂ’ﬁéﬁth@ﬂﬂﬁﬁ&dw&@de@@ﬁde@ﬁy LB A MT IO tof

[ BN- Q. 045% of PMS
measure Sl Aol 63 SITHE BR8] ceIAPEapeLFEErh U dp S Mgygltes and

treated wl‘hﬁ D80 B0 fiRAGHE 98Hiduk Bpkd SraVIss biS72UsS IAfSK M@@Sﬂ@t Epeaﬂéd fithes at
kit as per the manufacturer's |struct|ons

37°C in aivmighien v GUIe At Fplaerd 815600 i SIS reater b megnil)

contains fnecﬁﬁﬂlt wasld848 Lacﬁ%ﬂ%ﬁ@ﬁﬂﬁpﬁl@ﬁ@&ﬂ%ra@mé FeAytion was
was used to anal yze nmRNA | evel s of

Pr of
stopped hy@yld@g 1898 LLWQM,SQ; AbsoThep I8 mgasuyed ahS W en p n}ieIP ﬁﬁfe reader |
(Spectrolﬁrﬁff 280 inifle dufhr DBGIATR HAkAGLH btk ?r a%rﬁed 105 fhbtelsh st ExpeRRENts, dnd

Bl oscl.ence First-s cDNA was ‘synt hesi zed
the percemagmoﬂ Wsoﬂdm@oeﬂ;grqygh ingitatiPOResedetenppingq here DMSO-treated cells
alglg sis kit (C03; Super array Bioscience).
(control)%:f %Eggf reverse transcriptase (Power Script;
Super array Bioscience) and a conbination of random

[00232] pr i n€elkcyatedimalysis

[00233]  To perform cell cycle distribution analysis, 4 x 10° cells were plated in 10 cm dish.
The cells (70% confluence) were serum-starved for 24 h to synchronize them in the Go phase of the

cell cycle. After 24 h incubation, the ¢ells were replaced with fresh 10% DMEM medium and then
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oligo dT prinmers. The total volune of the reaction was

20 nL diluted to 100 nL. PCR reactions were perforned
waigiongogoeal -ti me PCR (79sO00HT 96-wel | bl ock wi PCI/RFR09/000037

Real - Ti me SYBR Green PCR master. mi x PA-012; Applied

Bi osystens |Instrunents 7500). The total volune of the

treated %&EM gﬁﬁ' 18No)\GST A PBIRI19A B9 6E Ma’?l: 0t300iM bR 20884 of

to the PCR reaction. The therm)cycl er
IBN-320)amd 18 frsDMS Ders itrdl for 72 0. Wheanfleating apdirynsinizad piherept cells were

collectﬁgy cll gs %EQ% O’f‘he]t%H éafe%%% 1%@!5’5 gn%&;lﬂ‘ Phi c]f PﬁSrHﬁH %xed by the
@PaW|v

ne expressron were cal cul ated
addition sf T0g 1t:dﬂa)1dDe@inoa myd:étm:ed i{tf—é&“l@) | Adjer iretibasion fox24bty e aejts vorfre re-

peﬂete%ﬁt;ﬁpfrg}bﬁ%x?% Cc\éﬁliﬁ?re gﬁﬁea gnggln ¥ E‘Fg?#] %u?&gs\%ﬂ;%ﬁged%?a ? $aL of PBS

. containf@rioe | /e of RHaﬁz)@mﬂ €@®a hﬁﬁbakbﬁtaV\EE’E featfhis Findlhy the cells were

s R A oo LSRG B fion ves

detectell Bj‘: @BD@*Ama@qloﬁ SytmsiraBécidh DidEnsha). LellRahb subed, DdlAdwere
ch anges | n expression are the ratios of treatnent over

classifipdpspepiotipgelies. [00243] Treatnent of HCC nice with
conmpound 9 [00244] Bal b/c Nude m ce, 5-6 weeks old,

[00234)er e Apppssatsesl Wi th 1x1 O7 Huh7 cells in 0.2 nl vol une
of Matri gel / DVEM m x. Since not every nmouse devel oped
t unpr ter the i.nocul.atjo
roo2sg]; " afsblcheal BRlsh ¢ SISt PRI W Hh R ens

were tﬂmrﬁeatblsﬁdh S@nMSchﬂIBBIqlﬁem ulwq‘ﬂ mNﬂBmO uMhé IBNméﬁOqé\mOf mN-25
wer e randaoni ?%L]gl vided to 2 0 .and t he
Qe g

and 20 LMERHBRTR ) gRo 047 SOraégﬁef&r@E Qutipandfgypsinized

adhererdt Eaﬁtmoﬂgét%dhﬁéjapﬁ)ﬁ@ﬁs @E&?ﬁﬁmﬁé& 113an D’Kin@}ﬁn WelTEC reagent (BD
cont ai ni ng con‘g)éund 9 (IBN-9) at 0.6 or

Bloscme?ﬁsyharwmgp@ anfl @nﬁmpgf@) g%‘ﬁ‘i"%“@ltheg‘in aqRuEr %Rrgfggf&c%fé@ the
cells wér@ E@ Bﬁ&mﬁfh cdIR PRSP RN stpEdtf &ﬁriﬁ 1@@&10@ o bfuﬂinhgaauffer

tunor size was neasured weekly, and

contalmngmdﬂ i of Anmexing-FEET RIP-Rbasprinagen) gnd A ¢l ol Iipmpthe grotiooty
IOOug/% %Qgeﬂ)é w)e%%@ ﬁy V&r@qutf'é?]d imbuBhebFFdr cl\gkmﬁlgﬁlobﬁﬁ heindePRd 8 the dark.

resent ed as mean  SD. fi cant
Subsequkntly é@Qelui@é dx beldmmfﬂeh‘eerg pdigd to Weh élbaeftnérthﬁ egles ¥y

nnmedlgggr aﬁgg?edrbg% ?1? Flf)w mgthm%t@f‘(‘]%gc%ﬁ Y)?él?nsgﬁ) ‘i‘h@ﬂﬁcfrés@é}ﬁ §i§nals of
the Anranm-‘{)cmjﬁatQMd PI weide. defeOe@ alt%]nalﬁaeksumf ﬂgol[egxgmtensﬂy S’Ll and FL2

sﬁrﬁ XI anti-inflammatory and anti-fibrotic
@D L ropétg i es o?éBPl\/Ss[00249] Determ nation of Toxicity of

Il\/ISs on Cultured HSC T6 Cells and FVB M ce [00250]
- [00236} r stIBS-MGE gud Yesidrn Hetieg/t ot oxi city of DBZM and TDBZM
on cultured HSC-T6 cells using a 3-(435-di net hyM

[0023742 ;3' - B DR &1 %veQ@Je@&éméH@& @lgyah RNY h-19-chfldisid Afft@fm en

2Ht etrazol i um (Mr base roliferation assa

mcubat(opr theresla WeWrePIEJS‘Sl)WlﬂFﬂT B 10 PMEM medivngud thee tr@ift?%‘(‘f’lth 89 uM of
o g L0 B o0
% DMSKD% whtréiB&: 7 2AI Wihiotell yRseyérapiepmsd of dAHDwith Q,rsrsMuffEEZM mM
Tris (pll'l 9% t}t?t § o%lum dodecyl sulfate, 10% glycerol, 6M urea and a protease inhibitor cocktail
(Sigma) and 0.02% Bromophenol blue]. The lysates were sonicated for 30 seconds and then heated
for 5 mins at boﬂing temperature. The lysates were centrifuged at 13000 rpm for 10 mins and the

-protein concentration of each sample was estimated using the BCA protein assay. The lysates was

then mixed with 5% 2-mercaptoethanol and stored at -80C. For Western blotting, samples
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proliferation by 3.5-8.9%w th statisti cal

significance. At high concentrations of 125-200 nM
waDBZmaenonstrated a stronger inhibition of 1BE1/SG208%000037

conpared to the control. [00251 ] In the prelimnary

toxicity studies, two fornms of IMSs were selected for

conta1n1h@50/ LL%’ of tofBdellMghatsiviehe Tokded oty £3DIPAEE ahd) EquBZdﬂlto t he
| eth dosage was 50 rrg/k and LD50 was estjnmate &o. 5
electrophgresip Pepteiny Weje Tnsferiopfq 2 piFecellgioprInemplyangmd e bigsed with 5%
non-fat %gﬁ.ﬂ( Anths bERD RS cont%gﬁl‘g 0400 THENLKY fod 603822k 3PBZINd and
M Att enuat ed Cel | ul arROS Level and Enhanced
membra@siY ESHEb Vi mr@@azs 3ntibpdy peeamightat 4 fdn & Eﬁﬂ‘&%fﬁlmng 5% Bovine

serum al%élnﬂla eth§ fn@ §1§né %ateﬁ%}@rg&@&kﬁpéﬁﬁ@és@ O)tdarrll_]'l\lﬁated

t ur e 100 an
anti-rablgt oﬂéﬁBthmseé mndm aanbbdi@&GEMealrdocrarm Shialfony St Giles, Q& dRpfection

was per({m ot enh?%cew &@%@%@@%@@%ﬁ% n Heights,

IL) accordiﬁ:g tductbcdmmmferceﬁe&fsqmctesal R4bbit polpelouab Rhospeatpd B (Serl5, 20, 46 392),

ant1~cas1?aﬁ<9 E;ag Cc%gpt l%&yéﬁé\g gFO gsl (%lra[aé/ c%%ﬁf?o\ﬁ?beﬂ %n%gwn

Technologs ge (REpe NN USIBNARTbdy ageﬁﬂét p3 450 pAMWER purdha®05pm Santa

% at_ 30 < 0..0005)).. TDBZ whi ch .i .
Cruz BiGHpPPEL (Sa5R Gio A orEaeR RREE i giokp (i g honll oy probing
the memBHRBS REE 8 ¢hoG R i padctiR@dnbayel alhﬂﬁod-ﬁfﬁlglﬁa QReniibAl (3. &t. Louis,
0.01) and by 36%at 100 nM (P < 0.00001) (Fig. 2b). In
MO).  conparison, EGOG was able to attenuate ROS by 14% at
25 MM (P < 0.005), whilst NAC did not show apparent

[00238] nhi Winkessdind dorfoerl meivekcopy 1mM [ 00254] The-
effect of the conpounds on the Ievel of an inportant

oozsaf TSCHETBS AT SEEL G B BLORHPER Bl
chmbexasrigflga{fﬁwgﬁ le:\w&ﬂsﬁmoﬁ,l tﬁdcm{(s I(Wdebmhgpigcetl h&thr?ﬁ)ﬁgm]: &elsh 10% DMEM
medium R fien rRated W % %%A% é‘ik&@t gﬁﬁé LAY é@ﬁ@“éﬁ“

IBN-25 Qaa 270%11\430% B2 <2nl QL5 1% Bﬂ&tdé&"/&:ﬁé’oﬂo@z@ Q8 EltAfiwaasEﬂlg, cells

mM - respectively. At. a high dosa

. 300
were ﬁxgi mlﬁzmrmgldﬁlgﬁ@ asrh ané%mrwmwb@%d/mh %6%&1#%?( -HRftin in PBS for
10 mins.” el w%}eéx;én%&é& f&%@%lﬁancm&mhﬁ% % bmwn gérﬁm@l%mm and

ow any effect on the total

GCG (25 m\),
then mcmhamdcfe:dl b With e oroupe amEbPdyarinetgiusleglin @@-@(sza @%11)100 in
blockmgv\qHﬁpsg O\N%?tef \f) Q{E@ﬂk&vew % BBs RE L€ (;vefeecHSH incﬁﬂﬁtéd @rihat

ntrast to its nonomer, TDBZIMdid not
room tergperanretii dark mtma FEECconjngatedImtibesdyaigaingt chmsqtaﬁ ﬂMO(llﬂFl@n) The

e 38 S A8, S8, by

BurlingameaA).fMietbserpy stae werformefivgth.a Z3iss RN 3. MﬂBZﬂMdiéﬁmlﬁi eqafocal
GSSG by 13% at 10 mM 23% at 50 nM (P < O. 0005) 35%
MIiCToSCORE- 100" M (P < 0.0001) and 85% at 300 mM (P < 0.0001).
In contrast, EGCG reduced GSSG by 42% at 25 nmM (P <
[00240]0. OSWeaMnM@ltitadvW -BCRepulygn GSSG at 5 mM TDBZI M
al so suppressed GSSG production by 12% at 10 mM (P <

100241 ]o 05 enP%!{ %gﬁgﬁ L%%leHM}?(ﬁ 4513 OB per 838100 G Yesds. HOR day, the
cells were exposed to 90uM of IBN-19, 90uM of IBN-24, 40uM of IBN-25 and 0.045% of DMSO
(Dimethyl Sulphoxide) as the control. After 48 hrs, total RNAs were extracted from the cells usmg
Nucleospin RNA II kit as per the manufacturer’s istructions. RNA quality and yield were'evalugted

after spectrophotometer measurements.
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GSH/ GSSG rati o was enhanced by 8% 15% (P < 0.001) and
23% (P < 0.0001) under the influence of DBZIM at 10,

WG 00810269000 mM] respectively (see Fig. 3e). AtPEI/BGHN9/000037
dosage of DBZIM (300 mV), the increase in GSH GSSG
ratio was nore dramatic, reaching 7.4 fold of that of

oasaf 1, L itk Gy RS BREDANIE i L O

of 84 key gmemw)ms@ apeyttdsis, ina<D6eroallefionnadd, efcmrdxﬁga@@hamams”athav <

TDBZI the SG ra
imsteris 1300t A BigsRFLCH) Pl Uy e BEERA by
using a Pm@%a@rtﬁrﬂt(l@armﬁéyﬁﬁeﬁ 185 @003, Shffer grraﬁlﬁl)asméﬁb@SHuf Eistset ®verse
ested that these two fornms of | MSs si galfl cantly

transcringii CHAPEEO T YIBPRESERORATIoD %&.aﬁpvblpr-ﬁowé ngo SRS iIARY
oligo dTHRMeR! PRkl F8luBé of i eadior Wak be pEEﬂﬂ@d 1000 Qf.. ¥S8teactions were

resulting in inproved anti-oxidation. [0025535{
performegsimgmRRtmet B:08HT epwellwpc ATk el ge rﬁfdé? PR
‘master nﬁﬁ Banpeda g@%ﬁésﬁt&ﬂs IRl 750, ﬁ‘h&r t‘é)ﬁf-‘%hhrﬁé/ §:5hd BE Reaction

e anti - dant "properties of the
was 25 ;mtn equiviadest off 1grof RNAmad apmheémq shné’élR r@vﬁon @Awtheswyglﬂld

parameter Eér%‘ég(t%e %ﬁ%ﬁrég;x Ffoﬁ | & l{%/allq;ggl%%g}tdgaé &og%lﬁzrk%&ds and 60°C for 1

minute. Eelﬁlﬁ&)chmgels in;geﬂi)é%p&ksuﬁﬂw&r&/b{léhl&ec[)u@ﬁ)the HC: (eydiethreebld)

o 5525 SR ot LA MG RABBOL AR

B2m, HpEDBAH Rpl 1Gwamis¢d/uomyrmHaze the mqrr%&e HetwgerlBiphes. e exvession

data are %%F%% 5 Boti%ffg?l %?—HI S%E@Q&F ﬁxpgesr%)n )leve wereé@f/c? a%tan 1198113.1

control tahérafaliat the dith Repbbtedafolicharigys h)exﬁraﬁéxc(nl%:efﬂné) re@i05 Hf tecptme@bover
vvhlle NAC did not show nmuch effect at 5 mM (Fig.
control values. ' '00257] A similar pattern was observed for DBZI M
s effect on CAT activity. DBZIMwas able to attenuate
[00243]CAT Howiment gf BGC 18 withevmpachd®2% respectively at 10
mv 50 nM and 100 nM respectively (P<0.05) (Fig. 4c).

[00244]Vhengt e 1@&%13‘}@% 153 v efdfs &ﬁswére SloRRSEE with 1300 L cd1l3@n 0.2 ml

ct decreased to 8% wi t hout statistical

volume %fh%ﬁﬁng?/téﬁ\zgu miRRIECEVIOL eiierbinpess deyrloned T tureariafips the @901%%%1 of
HCC cell% ?}g {'h%%_éo%ﬁ’h nms@b%ém 63%3)1{{’ @&leetig aﬂ&duﬂd: ulitl&) QRAD)se@fH

| ess potent effect

subsequeab@xpen@@ntnmﬁ( tEingr-bedrdg m@@@@rgﬁn@m@y 239ded ipie e9riTobandohe

s, LYl M D8 0 LR AL LR fpins
containingfogipous)) (B 8} 0.6l wHehien oinly, hijsmicedn e gontrol sropha free

Basyred

s TSR bl A, SO By e

weekly, andttheinmoo nolsmp erexdladsad USingihefodgulpi 0.5%t wiklés lergéh. GST
activity of cells under the treatnment of DBZI M (10-300

i yity was enhanced by 22%at 100 nM (P <
[0024510 oo@tgﬂl g%b’i“wé’g% at 300 mM (P < 0.0001). Ih contrast,

GCG and I\IAC did not have much affect on the GST
[00246] act i $ilidpta FOPPBYEd BEEEM SR SipBiicat fiffsteaes HErWopR HesyPups

fir | .
were detg}ﬁg%d o rﬁg @%as A ﬁt% ttté(s %C % hg% o a1ﬁ|§%%r§ géﬂt%ﬁtas f0110Ws.
p<0.05 ("Wp ¥ 08h d* Belnd p <0. 001 (***)

[00247] Results

[00248] Anti-oxidative, anti-inﬂammatoi'y and anti-fibrotic properties of IMSs
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cryopreservation (at a concentration of ~ 10% (v/v).
For the primary HSCs, however, DMSO i nposed

W@ @ao9deant toxicity at a concentration of 0.ROF/E§G2003/000037
(Fig. 5a). Control cells incubated with 0.2% (v/v) of
DVSO di ed after 26 h. In contrast, the cells survived

SR B L L T

cultivated for over 93 h, the cells renalned Vi abl e
[002503nd distly fve mssemseld the cmotmﬁdcuye otYBZIM e TIRB ARV ot euliwfed HSC-T6

ol s SRURYeolBSh €BLL ALl QoIS 1 550658 o

tetrazolfuad @1T8) baset ppilidéretidni avsy eftf(EOineg’g WINESAPVEE] Ea dnd X b ehawythe
L A
DMEMGS ZSHERY A Righ Q&f&!ﬂﬁfaﬁgms 2530466 M b@rzn@dutlee\a%n

(74% o the contro < 0.0001), the dramaticall
prohferaml’ogééea OGSH aamuceﬂ sn(gmﬁdan‘calﬁct high Cthe?nU@mnB of 1251:‘209 uM,

s S0 e L P R I B B

the control, P < 0.0001) and CAT (1.7 fold of the
[00251¢ ont ripkhe p@hmmnar@ exddity atudies,awb dams o §areere $elentedmpryy vivo

festing V?@bﬁ/ﬁ]?ncr Basey, Q%EBtB%ItUﬁP thgat a \‘d;\(/gsg%e%%gt%%/# Er%(il Cagio%' d

estimatesi tg hé $0-¢amig/KeFFor. DY), thellbtha dbsagel wag) 56 gls aﬁﬂLIDﬂaWaSthﬁ)O—

400mgﬁ’<r°t ective effect of MSs against DMSO cytotoxicty on

p?l mary HSCs was through the attenuation of oxidative
stress. A simlar observation was reported in another

[00252% t udyPRZAk: andl JIREIM ddternepdes Grdluion ROS Ifelfd\mﬁ Enlene gl GSHANSG

can effectively protect human lens epithelial cells -

from dying from 1% (v/v) of DVSO presumably t hr ough
attenuati on of oxidative st ress Cao et al. ]%485

[00253] 082 &p r{{leaﬁwséheselélﬂﬁrég%c@averwessA@‘fql QRHP 6 OpalscEsRlpd éi‘ﬁ@
cells culla 0D ahf 3 ]]_ngr@r TISEPINPPRA S 2RO NABTEr 48 h in

anner 0026 ?@ as ea | ef been shown t hat AP can
full semmemqtm e @sm@fmm GSHong GHSEh CellgieatedwithdBAC (1 or 5 mM),

e SRR P U0 EBANE s B 20900 BB Bl
cellular Rmspeneh tAssBewhn InFig 22 eROS taesuwppgsed by DEAIN insidesagddependent
manner 522508t S uOF G R0Papd Y B AT SRy NTRA D e o B sk

compnsSd‘éMhﬂl'ér &ﬂmm sabhntibiny @Bﬁ%sb@ gellulbr k(ﬂﬁl@@s@ byl €PR ROEEM (P
gs. 6a and b) and ti medegen ent (Figs. 7a-d)

(F
<0.01) sns % 3 OB HOLRY 4 G08903) (o 2D BPRISisesm BEC S RAeTuate

ROS by AL 38 %?P%&‘r’r@@h%%%‘%% Pcécghgvg %P;%??% #38dda o5 ROS level

~ even at AtoMenuat ed SMAA by 21% at 100 m\/l (P < 0.05) and by 58%
at 300 nM (P < 0.001), collal by 21%at 100 mM (P <

’ 05 n 4%.2
[00254? br z)l‘rtllgc ec?x %rg/é?\%gs ongi't\l%%gil Otf Qn %&}rﬁaﬁf’j&glﬂ%ge&itbs 1a)nt10x1dant
GSH, wad dldo 1dv&sﬁym1 Aﬁ inBicatel iwFig@@s Bd\and[3BORE 3dtal thBulaoG2H emount was

. d nden of T I M wa SS .prom nent co it .
avanti B b oA G DL (G300 7 G fed AR B SR il shown n
Fig. 3a, OBABRVIaRMNAaRY (AdaBESH 160 §P7%, 299 < 01095)20%0a% (B& 0.0001) at
10, 50 and 100 pM, respectively. At a high dosage of 300 uM of DBZIM, sﬁght enhancement by
8% was observed, but without statistical significance. NAC (5 mM)’ did not show any effect on the

total GSH, while EGCG (25 uM) indiiced the total GSH gynthesis by 19% (P < 0.01), which was in

Ratm
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mv (P < 0.01) and by 60% at 100 mM (P < 0.0001), SMAA
by 27% only at a | ow dosage of 1 nM (P < 0.01), collal
Wh90030983 1 mM (P < 0.005), by 36% at 10 niM (FRCESG2009/000037
0.005) and by 53% at 100 nM (P < 0.001), and
fibronectin by 32%at 1 nM (P < 0.0010), by 28%at 10
agreemepVIw(iftl aa caliouemyt &n gt 43y2006)dneontr g torty namomen THHFLI did not alter

ow ol SOUEAESTTE SN L SN 95 (0l BFRon o

reduce Hg(gz'i)é é—%OdI‘]ﬁﬂ%o(lg’coog )GSSQEZZS&EO &uéhlglflgd{ as4§6h@}®v? El Eig@ 30af)3d.
an % at an 0 <
DEZIVrgleisc  BroscRy b 40 AvhE X Ll coza g <

0. 0001)%8%3% }@g@ 104 6’? 8@00?99&999%@%“ %ggzc; R:Mu&%%s(s& By 42%3955.3 UM (P <

0.05) amk A6 394 fidefEecDorDBIIG alt5 MBI ﬂ"DB‘ZMyMISE]Qer%%% pigduction by

o BB R LT P55, B o e

GSH/GSSG 2afowds elﬂllaﬁcéﬂﬂﬁ@)'? %B% (Ph&% (ili(H) snd2390 (Pl 032{014 @nder tﬂeﬁl?ﬂuence
enera true that_ the ,|VBS uppressed a
of DBZ{Mat 16,00 gt 1 0rHNretp s ool fEFodigior Af * Higbagtree &t P2ty Bob .

the incrbdsBBr GG SHCS QS wAERER Maﬁﬂ@%ﬁfn; TG RIVE tHal af thSdMAol group.
was transi entlgl i nduced by up to 79% by 100 M of

There WppBY Fiingg inflie GSEURFRSCeratio fos Hdy(grd Sapdd BB A0l ipFress infhe

GSI—I/G%%@P%‘&W%& oﬁéen%g Bor E’ﬁlé’% %ﬁz"é’ %MNKPAE gj()’gpgggelﬁgﬁ)ﬁm%g@ thef H/GSSG

Tatio quan]hancetd tarldge atriﬁ udA by 165 % EDBZ LM @t< B0Piagh byl d867g et 100 pM (P <

0.001) ﬁgsgg 'Ehg?eLr%%uPtS rsl%g t?a%A\/ %Aﬁfotnﬁs of.l lﬁhs%:}%ﬂ{ch&bpéﬂﬁ&%&he

GSH/GS8G paisrnkanly throdpd anemiaﬁmglthe rrodesoh ofiGEB8Gdom ths osildion of GSH,
M (100 m\M) and TDBZM (50 m\)
resmm%ﬂgﬁﬁ%tﬁgamp?xg‘%ﬁoflagen al (1) and fibronectin
significantly, and GFAP expression to a | ess degree,
[00255}hen DBgIMoeid T REEHA tenwwet@Pf avd GAT heriviRzNnd RBFM saeced
IV\AaA protein, but TDBZM enhanced SMAA, which agreed
GSTAC§ h the real time PCR data. OQther tine points (8 h

and 24 h) were al so exam ned, but no significant . .
(0025650 160 ik e B At oS} B RS SSH Su S5{ B gsities of ani-

T s attenuate
omdant%ﬂl}%%% Shi G:e%b geoh AR e vpéré Qs@a}@tl ﬁEure kb sipRe DB AN attenuated

1i's the nost | nportant pro-fibrogenic
the GPxcagtiviky Pl 0NN 1O & & D@Qﬁ) angd by 38%l at 5@ qu@ <@8Bnbut pdaced the

GPx activﬁtagagﬂg‘% aiﬁ%lc?éce%tg% gO(f ;\ﬁ}/lgg dzd&f%,%u?la._a %Jl‘gﬂtdmphasm pattern.

For TDB IBIRGPVRE vt aasasup@ﬁgsbmsy 1890 pS10 JINBREP R10.059, by 25% at 50 uM (P <
over - expressed during HSC activation and liv
0.01) andiby34Heai Q9 &M((Bgcwwg Eifig Ab)- @%@pmspﬁe‘ﬂ%?&rtenﬁ@@d e GPx

activity %ﬁ B% ‘%e(ﬁ <COF(563 ?E&St%ﬁ{% g}rdengfg eﬂg%ﬁ@ﬁe Ng‘lg‘;ﬂ'a)

8%(P<005) and 33% (P < 0.005) at hlcg .
[00257F onc ek similer patternofas DOErveid fadBZD(0's pffect on CAT activity. DBZIM was

bt o ERERE T Eedo BYaNR, Tk M PPt Bl Jp A g v 100

respectiSdlg Lol GS?(E% 4¢P Vheld 18Jon édnltion9has. 1nd§élisec8’c023®0 lle the attenuating
t r.eat ment oth DBZI M and TDBZM suppr essed ,E 5
effect decrepsieskipiSh ViSipubyaiingos @xmﬁoan@e GO i e Carkpetivag by 25%

'0R05), 39% l—'lgl; ¢ yl? bg o8sewlRa less
at 10 ul\?ﬁpgaut tcs)) ?oo%igﬁ% aPréa er stl C o% EEQEFP %
potent effect above 50 uM (Fig. 4d). EGCG showed 13% suppression on CAT act1v1ty, but the data

were not significant, whereas NAC demonstrated 35% inhibition (P < 0.01) (Fig. 4c).
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[00267] DBZI M and TDBZI M I nhi bited Pro-I1nflanmmtory
and Pro-Fbrogenic Cytokine IL-6 [00268] IL-6 is
W0 eobgtoesl by NF-kB and invol ved in inflammat oPgI/SG2009/000037
responses. Being a procontractil-e and pro-inflammatory
cytokine, IL-6 plays an inportant role in Iiver
[00258]i br o4eshesinsn Figo 4s badhf, DBENVTDREME EGHG MEsNAf all didgiot show

mch cE0n RE XD oh ARG R B I P P iAo

Figure 4¢ @0gkds @ﬁel GBT idiviey SFRSACEIddERe Bek@mtnt GRDBZIM{Y0-300/s). GST
mM (P < 0. 0005) 46% at 10 mM (P < 0. 00 J&O?
sctivitygpes polpaend (V24 @ GO %%5%911@9%% e B0 R 0001

nhi bition of
contras EEie e N P Y IRERE bR BPBE BTN "0. 001y and
80% at 100 nM (P < 0.0001) (Fig. 10b). Time cours
[002593 t \dyDERB e EHEAM Foorepihl é’rzmmmféﬁfgw PMe?Qrﬁ?Woxle DMSOis a

o R 58 By LGB B SH 0L 5y 8 -

cryopresareatios (ateabhopntsitign of + ERfAI(v/3) Fpr the priwery G s hagvevarpBM$Q

: mposeg%g%RB%Moqgﬂgg%Joﬂ&%% tg)glo}if O)Zglt/‘ﬁ (%%effas beglggfﬁeﬁgléb\%ated with ‘

0.2% (VI ©f DM S 269 ]aftdaszm\nnanmtramaﬂ cel19\dmgivi eetdeinl ﬂtelmpqm@hﬁdsof 1@ pM of

DRz 4N op AN etk R G RS by SERER 0B ffBver 20

the ceﬂ@l@iﬂaihle@ Kfla'f)l@ AR rSﬁi%faﬁ]E 0 Nﬁlaﬂﬁtgnc@’l iB the @h‘éﬁb’xﬁze ANTDBIEV! Hewever,
rOEInpySlO I cCal condlLtl onNns sucn as
most celly died frsthe, Bref%%?f% BZaMAtEer A3 By Pregsestrd et ?ﬁ?zﬁ@ﬁ%&ﬁ amore .

potent p?&éctﬂe dffad et DMBOPS RkRItH of pﬁAEryIHsdsam ly members
Fos, c-Jun, Jun B/ D, Era- 1/2) were exam ned when

[0026°iuc| RIS et L e HOR T il ety

charactéiizb@ﬁjd b depléryd el fellkBZ WSaridve] DRZMT tideonanh) Rt 0.0001), the

cramatig Fpress g SOC £ éié-.s?fﬁﬁw%ﬁta%%@?ﬁ%ﬁ@@éﬁ%@ef%%%%d,

GSH/GS$G kioq1 7% 0f the YntiBl, #1€i0.50 B); Be WRlhced| casaz&fzﬁnm eflthe control, P <

00001 bSRAHs SR o Ao £ H0RRLE SN cBhs psies s

DMSO €86 thtficdiSaD ddaeitThaly @1@% intRARY Gteths wﬂﬁvbﬁrnocmuisdczﬂi@

used to screen, antifi br (of0) ch .et
significasy, i fa&ngépggfae%ﬁl ﬁlﬁp{%ﬁ%&?@@ﬁ%&%éﬁ%ﬁé?@o
cytotoxictynlri HSCQ&hsiﬂﬁ»a glafhk avtbdugtiotsfekidatie dﬁfeﬁakmﬁﬂiﬂar @bservation

DBZI M and TDBZM at d| fferent dosages (0-3
was reppiiqedn genthar study thatfopntthatarugtcetip & flggengid(@.1 @ﬂ@ i ?fge&mely

r tM@6zh the

N RS R A A R T O
aﬁenuai@@@fmdem’eéu@ﬁso@ap)eteJFfl@W)12a) For TDBZIM a smaller

and transient suppression (20% was observed at 100 mM
[00261]3t Z%M@s @ﬁszgessgdZI@C ALRRESL a3t Y BV gdHid EAddOM1sQh a Time- and

ditional "IMss wth Different Substltuents 00273]

Dosage%wdﬁﬂ“ﬁw’feérent structures were also tested in a

prelimnary structure-activityrel ationship (SAR)

[00262ﬂ g?n Mt Iéa:E ‘(%&sz‘&eﬂ\%wﬁ%eft R0 be B3R 8 RB A kdFatbaZ Qlith SVIAA

for HSC acgyagionyis wira (Fhenagi ali 3006s Peposifigp-of BRI Gercluding collagen and
ﬁbronec%ﬁﬂvgsnﬂé Qrﬁipgﬁf uded FR4LM the lieg‘re 08y WA AZ DBEIM and

TDBZIM) suppressed the mRNA level of both HSC activation markers (GFAP and SMAA) and
fibrotic endpoint (collal and fibronectin) in a dosage-dependent (Figs. 6a and 6b) and time-
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tetrafl uoroborate (DPIM,
1,3-Di-tert-butylirni dazol nuntetrafl uoroborate (DBIM,
wa 2898903 adamantyl ) i m dazoliumtetrafl uor oboP@r/8G2009/000037
(AMIV), |, 3-Bis(2,4,6-1ri menyl phenyl’) -i m dazo] i ni um
chloride (TWH M,
dependbnt3F1§$ %Qd) tnzglhérs Apshomy in Fib ssay DRZIMIatiaz@ted m[mmmm rexpiessmn
enzyl - benzi m da-zol i um hrq

| -
levels (B O Oﬁ)ﬁmﬁég%r@@ B a0 W #nCapBRE Respoetppll eiuated
| SMAAY 9P 166’&!81 @ dosy= W@Pé& 3?6?%3@3% b 861 MBol1al by 21% at 100 uM

fl uorobor at e
(P < 0.05) buit byl 449 ekeB00 1M (B & QO@]afdnddrbmmcmw 19EBPM) 0.063 cvildo (P <

IesstOX|c n Ils, conpared to those with
0.0001) it Jpsages ﬁyoﬁﬁggﬁ'ﬁf such as

l,3-bis(2,4,6-trinmethyl phenyl)im dazolium chloride

[00263 TI\/PHHM dosdpd depcirdbricy CRTIOBZIN &fak m@ybﬂah@ﬁyﬂ cbi’dphﬁ@mksl Ihkliﬁomer
chl ori de Those wi th _a nethyl ac

counte@%@gnﬁab%aﬂm asgd Qﬁﬁplng{lﬂAﬁg 32%#1 (P < 0. 01) by 20% at 10
I .
B A T L P SR ph gl L ogies o 11

(P <0.0ihdellat by 8¥kiacl il (PRABO0SH by G Toyat 4D udbEoUNRRD andisy 53% at 100

e SSRGS S B T i T T S e

by4go/osa@![@(b,1M|(p3eo@Doﬁ)JVBO but estimated to be 2-3 mvp <

ZTM (1C50 = 1.7 mMM < TDBZIM (1 C50 ~ 500 mV) <
ZBI M(1C50 = 310 < AMM (TC50 = 166 < TMPH M
[00264 CSGI‘MBPT@'SWd% lp@g;@/[ oflgﬁzm%and ]respectlvely,

suppresEdeGF;@cyy @a‘«yﬁg@m@svm 30% @Wbﬁsﬁ B ‘Egb}f Ad% @Sk 8. O(‘M)%nébé% ®<
| uat ed s were treated wt

0.005) 36 81“1 B bR PENS < R0 Ierd S0P - PR pt 48 Bb@t %WEC?SG%GP”” by
22% an&?mwpl _@Soef @h Sylooey (iPQ (33@3? YE1dR BVBGEN af 243, and by 21% P <

on thei'r sol ubili , and the |ntenS|t|es

0.05) R AR 0L OR A o Y e TEDiebred FBSpERiEr Y SRS AS) A0 25% (P
<0.05) mﬂ%y'm%ﬁpgz 0 @Paﬂd Eé@*(ﬁk '@S)sg& 22 \And @&dq@tp <0.0005) and 43% (B

bronectin,

V\B re resse
<0000 HS B Jé v Exsbret o i M S wpeneatsd rinest AR behvps g arkers
and endﬂ@ﬁtcﬂiélbaﬁestlﬂ & uﬁfeaXndS&Qan‘é dQﬁenhQﬁ AR BickRhisit ERAA was

sunmarized in Fig 5 paranmeters are
transmnass Fidgerddywipttd 7%‘Erdmrl 100 MﬂmﬁM 41174 be vhilerroghange wiBbserved

v o G BRI 50y Bo EHA Cyfn sine

expressibn o pattilalyainduced by ADBEIM s hightdesagerWesadns blotting of GFAP,

sia, RN bid Xt e Rt PO IR i Dckoe R comprappy on e
protein G¥és{ibh evel. ADBLwn B FigSE, botd DBZAMISBABRRTIZM (50 1D

, 0, 0005), 50 mM of TMPHI M by 66%éP < 0.001), and hy
attenuatgprocAliagsn ({;@qu\ﬁl&qn@g%lemﬁ@r@y rwtqﬁa}gss degree,
when thé Hﬁﬁrﬁéﬁ%’c@)&/ﬂ-ﬁ@l gﬁaz@ﬁﬂ ¥ssBd Mﬂo@n@ Do T]?B’Zﬁ/l BiManced
SMAA, (fkich a1e08 rithabrrcahrmo GRAE. OOV mmmg% {oFd 24 1 s also

exeminc B0 S e s BURRRF RRR i poT b, S(E/DOB(ZIPM<by

26% (P < 0.005). CoI | al rrRNA was suppressed by DBM by
[00265F8% @MS&S@p@@@@Z) Trapsgripidid df\TGF195 ¢l EGRZBD01) , by TMPHM
by 62%(P < 0001) and by DPPHM by 47% (P < 0.05).

[00266E 1‘&% 1s aﬂﬁedm agtfﬂr%.%%}oglﬁglg 'ﬁ?t'o%m 03}1[ tﬁe@?vér is insulted,

quiescerft fBiM]s @@boﬂﬂ’étﬂ}ﬂ Bl Ee)éreﬁbﬁ by Kupffer cells and endothelial cells, and start to
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EGCG under the prolonged incubation of 48 h. It was
reported that the half life of EGCG was only 30 min in
W@ b@9oudiir e medi um for human esophageal cancePCTEGR®9/000037
(Hou et al. 2005) and ~ 72 min in rat blood at a
dosage of 30 ng/kg (Lin et al. 2004). Anong all the
M5s, DPM and TMPHM showed significant suppression on
produgg TGK- Bhﬂlﬁg@h@s via guidciirR| IMpyaEGE-AbismyetexpotsedtdusiggeiAiC activation

0, R 80CIE B A,

IMSs’ W@&h&@mbm A mwd i @1g. Da,EAV sy .%ls@‘rhb 'TGP—&?mRNQ&%@@%W <
iver toxin thioacetamde (T by a surgi cal

0.05) aﬁﬁéé%ﬂ <&-008) 4t bigh sprcsnigations of @aulvband(@@w}w respectively. TDBZIM
| F 5
i 2085 byt IR ALO DS Sl AR BB B 005

adm n
(Fig. 9p. Epﬁ’—ml Hﬁteatmeﬁthlﬁ)ﬂi DB ZIM S € TDBZRV Supipreskdd/BEF-Bil Bif&rdption by

40_5052{3 :é)cﬁ%é: DBZM attenuated fibrosis in the TAA nodel
ch Phehsenapparen;dgsres o1 Gmp-dependerry might bederdp the

auto- 106§jhg@ﬁ)£mehsu&d@q@f§gl (Figure 15b), whereas the DPM

di splayed its effect in the BDL nodel at |Ig/L (4 wks)

Figure 15c). This data suggests that MSs have

[0026é;ot enB&IM gisd TRBAIM infyibjted P torlBemgmatpn g iFgbrogenic Cytokine IL-6

conpounds. [00278] DPIM attenuated liverfibrosis
[0026§]00278]-6 Rbdunds L5HOERD dh@invbmed iﬁl%ﬂdnﬁnéftbx\&%@%k‘éy Beih@ a pro-

ensure proficiency in BDL procedure, a nuamber of

contraclecang prbian PR PR Y okiner K- BAron st wkemival bjogenesis. To
study tHRGRITEME: SFIRISs 3090-8 %C@m@éxﬁreg_@oﬁ V& ﬁ%ﬂﬁé&ﬁﬂ%{; ¥eaﬁﬁge PCR.

4 weeks of survival time for the operate

over
As showp in Bigs- &0 DBZIVinbitsddLnibizensesipioniad dwagel-r@p@dpmt@@nm by 37%
| X \'}
LGRS Pl YOOUD BR S 2Rl A LB B 0%
at 300 LdﬂiB R§01)NTHREINBBEm gustrafed (eregpotehbimhibitidnesfed% apm M (P < 0.01),

s SU N AP M 0 R B 5 s o oot

that 100 MofGD‘BZDHMgfnﬁTcaﬁh)Nﬁﬁ Sl 4 - GQRNmM&sﬁHBBySB@% i @t

up of colla Fi 16B). Four weekS after
0.005). gﬁw&s roett SEPRER dl(% o shory statistienlly sienifinest spapression on IL-6. 100

d..
ot THRER A b RO 01 Sy 100

00001)\&5@ H$- concl usive, since only one mouse was treated
with this dose at the tine of data collection (Fig.

' .[00269]-6 D) . DEXB YT RB YR Yo di o zﬁHﬁégﬁg‘R%d%r@g‘gé’) Y 'ﬁ&}:@f@%ﬁ Fﬁtors

were reduced from8.69 to 4 se o0
nd even nore (and dose-de endently) down to 3.42 by
[00270flh e daagscriyion ée;cpr.f( NFyB am)AP-] apkgojn mq\,qensitive to cellular redox

states. NPE\QB' %ﬁgjfxlh% agta%sgég&ﬁ lrél%ﬁﬁphﬁlg%g}%ﬁe Cr?? 1150 gs%%ﬂ lwlgalm\é% and
tissue rebamr IRﬂetap effressioh &f the/NF-Rp Pb5 Bsdicligation |pi'dtb1ﬁfl (AP-1) family members

‘ The livers of different treated _groups -
(e-Fos, Qe Sipdl/ B 112) Wigroroarmaacathemthe cel etp PG RS, A> shown
in Fig, 11N84c@asRelB)P68 0L QR SR \Wsts%nﬁ y%[@[%ﬁl%ﬁ%fﬂoﬁﬁ)B%M and

19g for sham-operate

- TDB Zﬂ\&ﬂhm@(ﬁ latgp¢ DFOE) in d{ymmk/msnoﬂEfeMeqummnmdhown) AP 1, c-Fos,
Tun D ax{o;ﬁ%i‘ﬁyy‘?gegs%p%%%%fcaﬁ% A0 b B3P e et "

[00271] - IMSs Regulated the Expression of a HSC—Spe'czﬁc GFAP-Reporter Surrogate

It has been shown earlier that the GFAP-lacZ transgene réporter could be used to screen anti-
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weeks): 1.97 0.44g for the 750ng/| treatnment group,
1.65 0.20Qg for the Ig/1 treatnent group (Fig. 18).

wakiog/ogies®- dependant effect was consi stent w t PCEBEG200%000037
red staining areas. Conpared with sham operated mice,

— : in .oper at ' for 4 weeks did

roros KR ETMIRRLE oL Bl PORZABEFPORRON, e B BTt o b

galact@iddBgactioity ifdeiMhé reahad o¥ DBZIM20d TOBZO af @ffersiaithages (0-300 pM)
.operated, P = 8 46) (E-g. 18). [00282] H&E staining of .

and tspd poiyts (34t 294 48 AL aiayEd- Simficapiowariesionen Braploptosidase activity

was o ; i
Rl P DI S 2 100 B0 00 BRI B 00 4 (2 < 0.001) (g
122). Fot EDBIZRY, ofmdHaneiddnehsient sepoassidn (2060) sian oiseivedibt 100@M] at 24 h
(Fig 1ﬂﬂen conpared to the DBL group (Fig. 19B) and control
""Sham group (Fig 19A). At the nessenger |evel, DPM al so

reduced the collagen lal nRNA (Fig. 20). [00283]
[00272 f ectSafdy DRZAHaNofHeiditonalliSs wath Digreit Sobveituams Ot her
Turmour Cells [00284] DBZI M i nhibited cell

| ' ' ) N ls,.. .
o027 0 e ARl R gt byl
 relationshigl (AR studyo Testing weepérfarped en ddissbeivalimiibanivmenonilegDBZIM),
a5k OB 64 AL 00, Rl ML, St
tetraflugrobprated DPTMY d (Bditert-dintytimidBrzdliffiymistraftiordboeer (DBISD £is3-Bis(1-
.nt.o. L [ j t.0. | tify cells which. .
s IR e AT oLy B9 il i
chloride fmmg),a@sms@mqmm@m@m-ﬂ;@gmmﬁm ﬁMbﬂdLb @WlHFMA\and 1,3-
: . t t h C :
Bisben D e R PR b Y gl e et by srous.
such asdfddilsepopBimiidaqolisivi teteafinetobsraten (DRI pa-1Rdieraddntylimidazolium
d.HLE cel}s int

n ' 1A).,, and.arre h /Gl .
trrattaSBRREE BT, Ao iesd B3l oRS Fofs e 5 Shobe He RICY Somatic
groups,tsmlmsgtﬁ-gi}s(gpm&aﬁmyﬁylphbl@@mﬁiaha@@gﬁc&ﬂg (FMEHID br&liiliﬂ-bis(z,ﬁ-

. spase. tivit. tate de r nase
aisoprGi R Didichu i olfin DEREmRE) B eGSR HRE e the
imidazodinch and aronsitis rin%zsuﬂi dss,mmdtﬁnzylgfigmﬁthmﬁd?@%mﬁMhd As-

s own in Flqg. - ase ctivity, lcativ
bisvene TR iR beps R ZBRE Mr eapEtiaimiiboh abe st
compouhgist Wt i qd}lshéeld@nll@ﬁd) isebmmsef D(PI]Mt gimg:l 3 emM) < DBIM (IC50 was

C 0X] Gi t. ..l ea ect ed unde e s
et iR il AR LAY F BRI bebmh b BRZRAECS) =
1.7 mMP 4 MDBRIM (I€50 4800 uMpaBBEZBIV aase ed 16 fien BARme ldcsdeatds i) <

mai nly by apoptosis, rather than necrosis. [00288] '
m%‘é@%%ﬂ@»&éﬁﬁ?ﬁ%ﬂ@iﬂﬁ B4 HMD- by annexin V stai ni ng:

In the initial phase of apoptosis, cells translocated

[00274% he meERbicgRecRRERRAL kvﬂﬁﬁeﬁﬁﬁg RBrosf s };llﬁc%oaf fdl B8 hFreG cells

ace of the plasma nenbrane To the ce surface. T

| were tregigdl PR dMSs a4 epneastratiany thie wetsthstpvhieir tagprederckéif0. Compounds were
either diSRled $2DRKISY oﬁ@z@ﬁa%géh% ahigp s ﬁlﬁht?}aﬂx'g% i Béi@%st&f eWands
PS d sar1g rer.,&ssovvnln

and often used apopt osI' s
were copared tothe respestive conirel. Ak ghovaRiEHig. 1DBAIrMeins of SMAA, Collal,

e RGBT B RO G5 B A o
data froth nesaduiti lthe( gT‘ﬁiFscER loathe aDHREIS B stmbAeibked i @El.— ﬂﬂﬂ[@ 11 8 Phidmeters
ce S

.in&juctﬁd arl)o tosis in Hep&, but naot in HL .
are assigned with equal importance, the efficacy of IMSs could be roughly ranked as DPIM >

- TMPHIM > AMIM > DBIM > DBZBIM > DBZIM > DPPHIM > TDBZIM.
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[00289] DBZIMtriggered mtochondria-nedi ated

apopt osi s pathway [00290] In order to understand the
W@pwpoo®ds pat hway i nvol ved by DBZI M -caspase BCT/8G2089/000037

activities were assayed using colorinetric assays. As

shown in Fig. 23A, caspase 8 activity was not affected

o027y CEETNE, Ml o300 36 P bl d ISR by e
PCR. Axi dhowh orfflgs. ddane)d, AFRAD RDA ol sspmaasmw mmmm by 78% (P <

000015 s e AR B BB LoDl bl R GEShERTRLBY g e <0000, ana
by 100(;!1'91 o DEZBIM b}, 96% 8 <bo.0bBE s A L eRNdwhAsufBRdisad Bl mM of DBIM by

intrinsic apoptosis pathway is mainly regul ated-by the
49% (B3¢ 0.03), bm%lntl\hefD]bWbYﬁ&%fﬁ’K@rOOQf) B;pibeMSJifél\/ﬁM)b}eZ (P <0.05), .

s LB PR LD LGOI B o Bmenc

48% (F¢ gOﬁpB;OTDIM-EMmyQB% ® <Ba®02l Ms\;\@w b DB by 26 eEr<c005atGatiial
: an u r ect LV e

mRNA s b HENE DY F9% s BarO sy pURE by st SBDol1oy
TMPHBA%y 62%(® <rm100@)‘ bersyaoPHIM h;eﬂ% ek 0BSS. EGUT @Bht shétw

the | AP fam| & survivin_was significant I%q suppressed
signifiqapt ppibiign opHEE @glévaiipmgnd ihgosis. s weght dpeto thy ghergcalnstability of

EGCG ufrded thedfolonged ird@6Htbh U8 KIESvANRSIY R thaf @Y 8L BE of EGCG was only.
survivin was transl ocated fromthe nucleus to

30 min &, the splgeemedima fon hymap gsqphegealeander pBls (NP #i2y 20@53)@61 72 min in

rat blodd9 2 A8 DB B0M /Rsla e a@)ﬂ)@gl ﬁﬁlﬂﬁg £1 A EVISH HPIM and TMPHIM
transl ocatl on of Al F [00293] ﬁ 0si s- i nduci ng factor

showed signifjcanissuppspssiom|op allé@mgpqeéopnrlrlp wWai Ry PR RetELagerd fefer the

test codditfoas! ocated to the nucl eus upon induction of
~apoptosis. It induces mtochondria to rel ease caspase
I n_pucleus, AIF alsq induces chronmatin condensati on

[002763nd DRfeqt %ﬁ@ﬁf‘ﬁ?q %HOSI%IIWE ess known as caspase

i ndependent apoptosis pathway. DBZIMwas found to
[00277] nduCPBEZIM atid BREM 6@ fitesnddl iafiwdlivertfibtdsi niidels étimice ynduced by liver

toxin tbe%gefta%%% %&) ?r%gr?s?f”@gcg{ %taé%ipﬁrﬁg{{uﬁgblﬁycfuca}g%ﬁ @%L? hrgsvg\)/gglvely

As shom In(F‘lQﬁél 5, it oMtV astien tadmidigerediBi cEiﬂSm@ Reiager, sSRB6HR)d antitfibrotic

rth noting.tha t he ear.
propertlg e B b} BEHS of i oh BOiSE Faftlaty AN A G oRgEt in the
TAA moad @ame@dg/num ®eckWFiziredlsa) @fd&ﬁdmhnlmbdgmm@mgm awgéks) (Figure

150, whiiees T BB dpsHaE oot R Ao B ot R e 150, e

data sugbe&S thaeesydrtd pdidritigl as28@)ived e heFetlibebnstuead -
apopt osi s through induci ng ROS andAP-1 [00295]

‘ eact ecies, (ROS) not only directly
[00278) i f#@ﬁ’éﬁ\é’? %fﬁgeﬁgémdﬁol ecules, it also actively

participates in various cellular signaling. An .
[00279¢! ev DB tves/ehosanffolfiShdrds vive ﬁndy, dpmntwdpmﬁcmmqygrg BDerocedure,
VWhen tregted Wt

a numb%&?ﬁr%{fes aﬂéteeﬁtm %fe%%gﬂgﬂiﬁ ﬁ a%héefve é)var e92) 6 SUECess rate on the
BDL susgefnarddi olwlam Wadk’.@ ofdurdbal Bol faﬂﬁe 6p’tlrﬁ’t6d fhedat The d:ttbgemﬂmrdsw was
e [ 00296 sust ai ne

assesse P e SEHISES Bkt tring me?l@rPOF Aot pifieen
accumultieh Slotindlthé Afndoddaraemiven ob§n}eaqmetsmp g&ﬁp @1? )86E€), Whereas only

apoptosis.. Western blotting (Fig. {: nuc
minimabsollageystaigipgyas seen in the sham operated group (Fig. 16A). Treatment of sham mice
with 1g/1 of DPIM for 4 weeks did not induce any significant build-up of collagen (Fig. 16B). Four

weeks after compound treatment, the collagen contents ‘were dramaﬁéally reduced by 750mg/1
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HLE cells showed that DBZI M significantly induced
several key nenbers of the AP-1 conpl ex, including
w@2wan9690uin B, Jun D, and Fra-1, but not Fra- 2PCT/8GROTP00037
DBZI M i nduced apoptosis and reducedpAKT in several
other tunor cell lines [00298] To investigate whether
(Fig. 16]3)‘ @n@f g/lQPfg 18F) MIM iThe bHrEhy §6SH0RPESDPING wisWdPéonclusive,

["'ung, breast and gast ric cancer cells were
since Otﬂzy@ae @@uw wa UeEpd with dintldse aitastineefistadelecton Fig dhR)

Quanuf;égﬁ‘;; fh% %ggn‘é‘ Red ‘rpgé(]ﬁx‘fe_la%@ag "wéegrle&uc @ ﬁ&? é&' 6 t3hl33 Hﬂ ﬁlethééfb‘f 750mg/l,

et erm ned
and ev@)mwaéans(domdepmdeﬂm dowi bl toathe dose of 5@ @ig. mr I\/CF' 7
(breast cancer), and 40 mMfor AGS gastric cancer at

[ooza(gay 3pphghlfced) br%]tﬁlc%fh?la;*ig }”eyaz‘wPBZI M showed much |ess

ytotOX|C|ty 0 e norna non cancer ous) Iung ceIIs
Further, treatnment of AGS and H1299 wi

[00231EbBZ| M-erwrigls dncranseror BRBHBig ewinly Gsdp i bbe bulldoléﬂé)f bite,and 2)
ﬁbroﬁc%?ﬂ&%ﬁolﬁ&qu&i ghb gb&?{%mﬁﬁ%%h@&‘ Fﬂgﬁpstﬁ,@e g’é@?&f 4 ‘%fe%l?s '\a}lfter

29A " an t was afso found thaf
BDL, lwﬁmﬁlghtma incyeased by B8 % cotpargd wwihishant opepgiedyinice S P{19g for

sham oé\%r&ﬁ@ V(s:gcgﬁ - e§§%§ﬁ?&%ﬂ9c¢e d)}&%@g% i E)Ugey, I%ﬁgﬁdélgpeggﬂeaments

Showedcﬁemngﬁ@nﬂlmtwvalgut gdgtionP + 8P dRIM/einypouldg2904nt Yo BDL 4
d ' t
weeks)bﬁ%ﬁ Iﬁ?ﬁggfo%% 7138& gkl eﬁ%g{ JPes2 %% Fdrhe 1\3%:5 effinlln group

per PYer a- ca pase- ,
(Fig. 1PARS dust-dependan efﬁmct wapeapsistentsvifhr Sirmdvie stdiningdreAGS ompared with

ults. sh
sham opt B84 Gt b ot DB (B BRINEE ) BheriRil oo i
significamitliven qught shayge £1.56y 0. D8gfor DREMDBZIE vs.£.40 & @. 19¢ fdrsham operated, P

_ 0 apoptosis in breast cancer cell |ine MCF-7
046)?% qépSlA) and in wld-type p53 gastric cancer cell

GS (Fig. 31B). Simlarly we observed a
[00282['bBZ| Ve p&thafivesectione &g d8kshowed that RRIM trsatigent (Fig. 19C)

i i U U st v

the smumléal @fen, WhenaowpBrd ki tha B8 Ladrenre(Fign §amnf wentrol sham group (Fig
t,
o). A HE A I Bl L SL AR Skl Pt

over expr essi ng the Akt protein itself and/ or
[00283] ncr cBifschof PREEYvorepatdcelinlen Capginony andsQthey Temeyr Gels
evidence that DBZMis particularly efficacious in

[002841 NdUCHBRINBRRBIES S prolift¥easton bHLASupPol cdikdycié ic BLE seus
t hrough a nmechani sminvol ving the reduction in the

1002} e e ARt A PSR S

on a high¥dbntént s&%uﬂg‘ld@{m%f@aﬁd& &a;cﬁ @%ﬂ&maﬁbﬁsaﬂfndaaﬂloo? cﬁkm were
reci abl e own ulatiLon of the active, for
amalyzegd iy FSBfG- gy mrrano(E U} RS RCoRp e SR e lgp Aaﬁysed to

identify GBIB \QIEieh hdve ro%ﬁésbé& thiBugd & lﬁa@é‘Bf &ARGEE. IBLPT stdihiR€Fas used for
tlfytested Fi ? Take%dtg et her, ?ese dat a s%g est

nuclear tqﬁa@ﬁ%mq I&Aﬁeletéwde@wmwswz&ﬂ infyibiteddln HE gell proliferation
as 1ndlc§téc95‘5aie'sﬂ9ta?&ﬁ tushbbNAARKE ﬁ‘ﬁcﬁﬁ R&ﬁu@%@llﬁhﬁt&% -ddp@BRdminner (Fig.

['M reduced tunor growt a xenogr af nouse
214), aﬁﬂ)ﬂ!@ﬁteﬁﬁbﬁwlls @ébﬁé@@(ﬁlmed&gl 21B)nes (Hep®2, Hep3B,
Huh7, PLC, and HLE) were tested for their

[00286] DBZIM induced cell death through apoptosis in HCC cells

[00287] -  Cell-based caspase 3/7 activity and lactate dehydrogenase (LDH) release assay allow
53" |



ability to efficiently induce HCC in nude mce, and it

was found that Huh7 |ine was anbng the nost efficient.
wab@eesere a nmurine HCC nodel was establi shed RGI/8G200$/600037

Huh7 cells for testing the anti tunor efficacy of DBZM ‘

in vivo. Three weeks into the treatment, difference in

-t u t.r .
the cifref R orr Ao AR AR %aCf°S¢p°fe%isdmgﬁé%lﬁ%ga%%r AR Withowmin
Fig. 22A-Dataspdre 317uenvity\(ikiicawvel of apdpeosDBEMoth IR el HpGe caliswas

i gnificant] d ced .b 40% ( P<0. 01)  whe
el g B 1o i iRy of oy Peerh e gnes e
same treb@fﬁ:ﬁt 11t i gRediddcthd DBZINOMUCAt it butBnt i @mled@hdition caused
of the DBZMtreated m ce decreased by 17% (P<

the HCC(FGQIIF aaqu bhinogtofiedrBerghannegigtifrent (Fig. 33C).
[ 00303] Anticancer activities of additional | Mss

[00288] 003%1) et adHurtBdr comfiralkl 65 QfrekinABstdiMbg i TA tlfdhﬁuﬁlqihhﬁz of
J00305] Atotal of 46 IMSs were cultured jn the HLOE
apoptosiz,cells fringlocates) tha membiage phosiafiviesring G’&ﬁ frpmgae Parnface g

plasma thétfbrihett fle 0 BRPIH! dﬁle sﬂa{é@ Pg iobaditfy a8 ctbdBy fidrbdcailt conjugate of
screeni ng, seven of , conpound C, conpound 9,

annexin VpRhiph hay Biigh affinjtpfor Q Sf ancl W%eda%én PRRgIesis migkereAs o in the
scatter plo® in TP S SR YEDB 7O Q@geLdggéﬁdéndy[ HOROS1pERLRL ek Ble GZ and HLE

expr essi on ofp53 003 expression |level o

cells. It wa¢ niatqd trmag & BAHiye|cpnir R@atg%gt)pto&aﬂadm%&ﬁéﬁnd)
omymdﬁlc&lvé lesl\ﬂﬁﬁ@g@ g?@ ﬁg%lﬁoma cells was detern ned

ern B 34). The expreSS| on of r53 was -
h| gh_in cells beari ng mut ant as corrpared to cells
[00289]yj ¢ h DPKEM fiigegradypyeoctonga- "redmozr%&mfwym t ed
proliferation of HLE cells [00309] The effect of |Mss
[00290]( EBN-IA Drdet 3Nnd&stakdBihle 2bptdsisi¥atBvapintoly&Nsy3RBZIM, dakymase 3, 8, 9

acﬁviﬁe%%e I@;?giﬁ L) 1\ég C%ﬂaglee% é%g%og??@sww %&n %@& g:lﬁlapase Qacuw Ewas not

affected Y DBZI[ #hil$ Baspisaiokind B @étlvﬁ)(ies BMRsddsé dépeAtsntly ehHafcatlyBZIM,
nea SU£ %{1 The tre of H ver cancer

pointing 8 G GP R TS ABSP FY TR DM ou 1o caue o

minimal kdMHs® b dy@ith@ined®frbm/@edhitdcBb@iria@fthe Thosdt OFiES 13B).
experinments witi h DVBO al one (0.05% v/ v) had no ef f ect

. l on cgl | roliferati.an,. val ye for
[00291] "5, ﬁé“:mﬁ%‘%"?‘iﬂ‘a“?ﬁ{@%ﬁn sl aP%&E%SZP atvay il g gated by the
Bcl-2 anétheiIARt(Rdibitor &fe&@@tosiﬁrnﬁﬁnnﬂmlﬁﬁ Aashosh witnVégster2 Blotting in-
val ue f EBN-.1 EBN-

. t 72 h. \Wile.t
Fig 24, tfanfipObtot ot LR 45 Trorapgofbric @rdiein Bek oty iejydown-
regulated 2d ig-rbguldred BODBATM 28pdtvel3 Ovtithgas 8 oty tvedwaledBersrof the Bel-2
it 135, s RS e G S LDl M5
was mgn]@fcg{ﬂyfsaﬁﬁieése@b MB]!zh@swhe@éils SHABMI AP ILrdHot hitesed h%%“%dm

éf fosi's t he data indi cated that
addition, %ﬁ@nrab'éﬁ ﬁweyleﬁ Aiat BrTieg wee ensiecaipg Fromythe-piecleus rtq the cytoplasm

under the influence of DBZIM (Fig. 25).
[00292] DBZIM induced cytoplasm-to-nucleus translocation of AIF

[00293] Apoptosis-inducing factor (AIF) is normally localized in the mitochondria, and -
translocated to the nucleus upon induction of apopfosis. It induces mitochondria to release caspase
9. In nucleus, AIF also induces chromatin condensation and DNA fragmentation, a process known

as caspase independent apoptosis pathway. DBZIM was found to induce the translocation of AIF to

54



Annexi n V-Pl dual -staining assay was performed in the
sane cell type under the sanme conditions to
W0 pooesdogat e whet her the growth inhibition reseCT/862009/000037
fromcell apoptosis. Cells undergoing apoptosis would
stain positive for Annexin V--FITC and negative for Pl
the nuqleps 4y termblot@g (Figo@b Al Iywiiredey tostaininschewes) thitdE g translocated

from tl%%ln)c 5/‘0%& %{aﬂ SRl 5& ﬁg&%E?&ﬁs WoItﬁ]%Ungtﬂ(lftt Gﬁde?ﬁﬁZ[M

st'age 0SI'S Or un Necrosi s
treatmmnthc lnudea lAtiE (hnwghtbndseo boassdmiidd At ismallgr Borfighsad dudkyi which

e A B AL O DRSS R SRR e

DBZIL\&M&dIﬂ‘hng@ﬁBﬁw/&o@mdbp&dehﬂ‘(E@ 2681y: 15 | BN-19, EBN- 24,
IBN— 25, and IBN-32 induced 33% 29% 29% 21% and 18%

[oozggp oht BBl FR0R “?"?Psfﬁfbg Ao ridhSnd RS AR LTt ed

cells, confirmng that the I M5-induced cell growth
[00295]nhi bRbacame bvaigelasmclgm&ﬂsd avttonlmbwctbx odifiersnanmaqdropggcules,

it also dev%% 0 %n a?% s c ar s1 % dM'A Q%(/%tgc{%{éeg 9%%‘)&3 ]h'fiﬁ-rﬁ%en reported

to trigggr lhmpll@grammdidEeh dédtlsby/\q&pmm&m»ameatéd tyitha) B A Madtitlerrsillimolar
range, :< c%}%fg%g??r%d St s égaéni Ia.rggl%nt 28 (P§ ag;f (Fogﬁcgc%gﬂg X%Lefatc’ m'aﬁ cell death

(Fig. 2ndex were anal ysed by flow cytonetry. V\hen cells were
treated with EBN- 15, E3N-19, EBN-24, EBN 25, and

oo2sh SN 9 BN LE) ANCGRLGREPR o -

compleprm Imawd t@ Partivipaté DrapdRosis. Vﬁcswngbibftmg drig. 280 cilmgleat éxgpctpfrom

e v Dt PR AN B A TR RENE itz d comes

includiﬁg)@-ﬂuin JﬁihB Jue b, esdaﬁdadl,buﬁelotmmts are shown in Fig.
37A, 37B and 37C). Two percent of the cells in the

[()OZQQIIO1 nt rﬁb bk %}%tw} %@uc Pz %gga@tep WasScell fines .

er eas t e nunb ramatlca ed up to 20%in

:

| M5-treated cul tures. Slmlarly in control

th
[00298] 't Finvesieats e ther i eiEect of NG Hyecsd spesifegy (a5 cells of lung,
breast 4ol %as‘é'l@&%&% celford %MK £ DBZIN San®3 Msﬁb@ﬂ&h@&hgsamb agent

whereas in the | Mstreated cul tures W|th | BN-1

caused pignifigant cqliigatign all grq tmor cgll dingspipgiesh Fhe IH)valpg %etezlame%t day 3)
was 50% for 1o %a.gte% of uihs: ekl ¥¥§§t9eaﬁc%r)t 48 40LVPRRIES gastric
and 19. 7% 89 11.34% 14.3% and 14. 8%in the S

cancer gia% a (TW)Q@"%S“QQY 7B Z16stmoged yoich dgss eyiefoxigityom the nerpe! (non-
cancero%g)/ 1%@%&@? EVIRSRS AR GhdV @la¥med: 9P B&s%ha HY@@ Wﬁgﬁﬁgﬂ\/[ resulted in

apoptosi s via caspase activation | 0031 To further

- morphofiegicat @pmomieok)@hartghea@mgmf@w@e@@ﬁpmnttgc wimbepgfoels Fig 29A
and 29]§i)Uf‘c W aSGRRAG ﬁna@ﬁbk}ﬂ\qgilg&rﬁcan\%sf&ﬁfc@d me?;['ovﬁﬂ ﬁ%%C% }’fﬁ%ell lines,

rformed wt teln"lysates from
U87MG fhuwas) apld $r (vet)(Figh 30 A talBi\BOIQ withlIGHOd dgtermiinadiat day 2) for US7 MG

' od 6Bk bf 'Dﬁ@%dg%ﬁl%ef%@ﬂ@ggd eavage of caspase 3 and

cas ase suggesting that the
conpounds induce cells to undergo apoptosis. [0031 6]
[00299] V5s Tndetensivel whttherwwlmdsngo ap@w&%@nﬁﬂmwwﬁ@t pegformed

crs R P D o 0 B

Resultswhsvddrika DBAIM time-dependently mcreased caspase-3/9 and PARP activity, suggesting
that the DBZIM-treated cells undergo apoptosis in breast cancer cell line MCF-7 (Fig. 31A) and in
wild-type p33 gastric cancer cell AGS (Fig. 31B). Similarly we observed a DBZIM-induced
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| M5-i nduced apoptosis, analyses of p53 and its down
streameffectors were perfornmed in HLE cells, which

W@ 200099¢9b% nut ant p53. | munocyt ochem cal anal REBESG2009/000037
reveal ed that I Mss (IBN-19 and | BN-24) induced p53

BB i Pl RS By 3

30B aftbD)y ATM is often observed when cells receive DNA
damage signals. It was specul ated that ATM may al so

TS AN WO KT it At e

varietyPsFehicinded Gl Brleastdion] ﬁﬂtpaﬁlﬂé‘aueﬁn@&ﬁer&ﬁldoﬁyﬁds vtamh over-
expreslflthmgorﬁvl\g g;oit‘q%aggftgggg/g%gwl A Vg?;{hl)%lﬂgry%gggf Xl%h ﬁﬁﬁ@@g mowded
evident&AH HBZAK §QatRARA Eﬂﬁ’éﬁ&&lstﬂ‘ﬁﬁu&iﬂk%eptbm AGS USRI BRBMCE-7

nmodi fi cati ons, such as phosphorylation at_Ser-

cells ﬂgg}ghcﬁ}gecﬁ@uwpmwglgmgé}gq 1gfucsipn i thsdesels of the, phospho-AK'I( Ne;gt it was
ﬁﬁl Qﬁ AH@ J AHNTEN28,
mvesu%&&fg‘&?%ﬁé&c e osphorylatio aﬂﬁ %?)gll ?%gﬁd%ﬁ é%(?§20

DBZIM Agatmegt regded m?n@snre@@@@ timwlgalamwmthwéw fosmof Alis(plgspho-

R

(Fig. 32 Tpitensogethel) tieugfatastggesa tiaoDBAIM {shepotrnt sphesar pbAKT-mediated
. ..pat hway[.00320 stigate the mitochondrial events
Sl@mﬁ%%lsé@e?eﬁgﬁ‘%@g%%&%%sed apoptosi s, the changes in the
| evel s of pro-apoptotic protein Bax, and
[0030tint i - RFPM aeducediumpe grovBe in-axenegreft () myausel moighnunobl ot
anal ysis showed that treatnment of HLE cells with

[00302 | O@%V&@ﬁd@&:‘ﬂ%@ difes ﬁ@p@BeHﬁhd ?E@l ME) were tested for their
si mul t aneousl %/'i decr eased Bcl | evel

|
ability foefSoientyRadice Qﬁemmvdmr@ep@éﬂq Was rﬁgm@}fthag &%@7 bnpWasanepg the most
efﬁc1el'itt UdFode SRR I—ﬁﬁlj Jn%d&l %§ g&bhg_ﬂéd%ﬁhé'tﬁé I‘f(ﬁﬁ%eﬂs for testing the anti-

ormati on on how th M5s | nfluence ot her gene

tumor effdpacy 95 PHA M viie e WM igtto theltrepimens, FiEprgnesdn fHBR9pSige Was
apparert Iﬁﬁ@éen LHENE HAChhRA ME e thbiHehd &okp ki §3}(Qﬂ M&ﬁuﬁﬂ%t showed that

l-er array (Super Array BI oscl.ence)

the tumor vejumeyn thy BEZEMr eaptadeice W@smmﬁy@n@m&ch@lyé‘@%d@ 81) when
compan%ﬁ th?%’ﬁ{o? ﬁﬁc% (Ié@f %C«]B)CM ‘%Ja@ notgcﬂhkt tHE %mght (mcludm areduction in

pro eration, erentiation, air. was
the tunfop weight) Wﬁmemm@twe émr@ﬁedd:y wgo F<Q raftvrsh;eq geeks of
| BN-25 treatnment was significantly increased
tream%%%é 3%&4 6- and 9-folds respectlvel y, when conpar ed
to that of the control % g 42E). These data show t hat
[00303]vss  Amdernsen activifies oprdditienal IMSs egul ati on of ATM gene,
which in termelicits a specific p53 phosphorylation

[00304)t  SeDedpminiidyy ith oF 2k I il 0383k The results
ermnst rat ed t hat N-24 and | BN- 25 si gnl ficantly down

equl nt| oti ne 4A. The
[00308] o %mﬁm%ﬁ%% @Eﬁeﬁ ih)sto gfteiine rough
IC50 vm&l f@ﬁ&sﬁldﬂlﬂ%mm @sme Zy\ﬁﬂeﬂﬂ?é]!ﬁﬂﬂi ébréeﬁﬂig‘:@@elbéf the IMSs,

as conmpared to untreated Fur ther,

N-19,
compowﬁié? ceppping a BN 18RS, ARV 1 5 @%qliB%? IWerepsae fQ5n
subseq&%??;ﬁre%%la ts. EQrl, Foxo3, Jun, Mim4, Nfl, PrnlD, Sesnl,
ca and, Brcal were significantly down

gulated in the | BN-24 and | BN
[00306] Endogenous expression of p53

[00307] The expression level of p53 in Hep 3B (p53null), HepG2 (p53 wild type), and I-]LE
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25 treated cells as conpared to control cells. (Fig 42
D) The inportant cell cycle regulatory genes cdk4,
wedm28%90xdc2, -e2fl, and Hk2 were signifi cant|BCT/SG2009/000037
downregul ated. (Fig 42C) [00324] Conpound C (DBZM M
and conpound 9 (MABZEd) inhibitproliferation of
and PLCY S Mintani hepabicammbme sells éas detbintinddHy3% &erh Blot.iiFig. 3D udlye

cxpressi g4 i DD GHTHE BHREU ScBIPRPHHLOGRK DA hagpe

p53. mutant breast cancer cell |ine MDAMB231, as well as on
wild type r53 breast epithelial cells (MF-10A) was

prel | or.ed. the cytotoxic effect of
[00308]; 1, r”%é”%@ %%ﬁj"ggté"”coécllflér‘iﬁgg i nvestigated using the
MIT assay. Cells were seeded into 96 well plates and

[00309]tr e aTImieffM'ct df IMSe (IBANS1 NP N-ONJBIN-24 [BIN42S and IBN18Z)eon the
hen

etlc C for 72 h,..and
protiferafy oS obp o PR ekl wrd Sl DRl iy oty and
prohferaﬁc}ﬂ]h hﬂﬁeiuloﬁ o@n\gsmn mnmhgﬁuirr]@émeﬁsh_ﬁdﬂb?wlﬂﬂf. TWehrehto¥dnt & HISE liver
0 esi stance .to both organi.c cul.es with no
cancer cqlpgg A5 STERAI b G156 SPoenilas HAHIHAT el G HGratign ¢ g ontrl
expenmelnﬁtvhﬂi DMED AdRe0.85% hiv) Bat Ab dehet (ﬁ:?d%ﬂ@folﬂ—’@ﬁﬂon' THEE s(MéNe for

8 and MDAMB231 were the nost sensitive towards

IBN-15, %%JHBT %, [RN{2A, andIBN-38 dn HEE relluyies eoimatnd toPaisP ¢, 80 pum, 90

.20, R 135, blERe e s PR okt ok Ml

IBN-32 i HiLEGE!Is &HE8 & Wae:ﬁﬁhnd(a:l e wmar?ﬁ psa, riDIuar 3% pmt deis2® pm. (Table 4)

. bt ai . Wit
icrosced Pt iiotioh foetefl B G GER e eion e ooy prppigption
by IMSs.MFighd®)onpound C and conpound 9 respectively was shown
in Fig. 43A and 43B. [00326] Conpound 9

i nhi ion of HCC Huh.7 cells in mce
I:00310][00 ; \3%23{0 ceII lines (Hep&2, Hep3B, Huh7,

and HLE) were tested for their ability to

[00311] ef f i A5 dhetdajn ndieasts) th@ﬁlwﬁeegmﬁcmﬂdenmmeé celbgmvvflbmﬁ&ﬁ RAls,
Annexin M?luﬁl'—@aﬁmﬂaﬁsg%{‘@é%gkgg? 4 | e h e EEélﬁﬁg u:h SthE E:ﬂﬁceTcﬁdmons to

muri ne I ne

investigafgrichethaethe rovrik inhibition senvies e 9411 speptosiediedle undsrgpingapgptosis
would staﬁﬁ ﬁjsﬁf% ForAHREn SLfrreagy 86%5?(’@&)]? w&#ﬁédl‘blﬁtll-oQ&)h Eells whxch stained

t reat nent, S|gn|f|cant erence n tunDr Sl ze
positive faphnal AnrexineV vi8B6 and Rl Q2hare higher etthe eid stagd of dnsptosie ar mﬂ«wgomg

necros1s, Q{dl e Qﬂlcgl s%ﬁ% %ﬁ‘;ﬁgi H)ré ggﬁ%m%%g\wgﬂtdq g{%t)%@ﬁhve or

une I n mce\/vaSS|gn
undergoingavhdeteciatily apgk@Vosmnid combast Et0debiy stamect)mﬁgfdr PR{QI) 1A5 ghown in Fig

36 A wdﬁ@?@&ﬁoﬁ ?;ﬁBN"‘@e I Q«g@ﬁmfxg?sg%{?d 5N ?n%&e‘&'staﬁ‘é ?&%( 5. 21%,

‘ange T'n gr 0SS
and 18% ({2R) edlll ﬁpnptCtSBEremetntebe ahedasfewer, apmp'temc caﬁsrﬂ&ﬁ‘@jWHe ObmaVed for

onaso GEREGS, FhEatTAp HD eb RAhER B o) el

apoptotic compa@eht dosi ng schems [ 00328] Discussion [00329]
Anti-oxidative, anti-inflammtory and anti-fibrotic

_ pr o [ 0 0 Toxicity of I Mss [00331 ]
[00312] Ther}?[égf)ﬁagﬁg %ﬁegc Sl%%”’?&’@g%f%nt ly tested conpound in

this study, DBZM was 1.7
[00313] To analyze whether the IMSs-induced inhibition of cell growth in HLE cells was

accompanied by alterations in cell cycle distribution, the percentage of cells in the different phases
of cell cycle and apoptotic index were analysed by flow cytometry. When cells were treated with
IBN-15, IBN-19, IBN-24, IBN-25, and IBN-32 at a concentration corresponding to their respective
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mVv and the |1 C50 values for DPIMand DBIMw th
al i phatic substitutions were 2-4 mM The in vivo
wa eoovo9d9ys f or DPI M and DBI M was roughl y one-t eprdT1S61009/000037
that for DBZOVL In contrast, the |IC50 val ues for
natural antioxi dants EGCG and genistein in HSCs were

| | ~
1C-50 vamé“(f‘e % 9&%&51 68 uﬁ%%s fﬁa&giaésbt#n@ ef?r '%QP% si antﬁgc#nﬁiauon of

cells in thq sub TeDidpse andtarcprg@ﬂpnghgg re@rcabm i thiamwnben Oﬁneﬂs o thm@g/NhPhase
t
was founb g??ee@@%ﬁéﬁs{%gﬂé ?}ﬁet ﬁl F 9Acﬁﬁé gofvs;qgﬂ‘gf&gtrof the

cells in teadomtryl quitat i(Wwith DMﬂﬁ))tvhee matMGﬂIphaa;whmans theermtusnber§ dmmatically

limbea [ oo e Ropaaalids SR e BUGRE Sitg= SE Ve e

G1 phasd) a4 %owdointthe $ phasy,ahd 88% Mread ahetGuMathasaan A2 t ok ezeanint the IMS-

woted ot S5 B dp e B R s e 2 %) gl 34
and 32.3 Be6DAs tdlg etk Al Ggﬂiaﬁatahd/ an% % M 3?’“‘;’? gg E%f ?nd 14.6% in the

] i f
S phase: B 11 i1 e TBri9 76 “pOBBIBTR e 01 Ghacei Sumedrely.
mai ntain a redox heneostasis when the rate of ROS

[00314] pr oduaSsiieducedgjpprvie R datpasepanidoy are essentially in
bal ance. Changes in oxidant/anti-oxidant balance wll

[00315]t ri gﬁ? fuaﬂ%? ?anSI LS %dotﬁe ?po% q%lc &grltyo% i Ql‘fe{c])cas ase

repor |ve S can uce” expres
activatiom fWestetrn bt ahatysm evael péxﬁmmed with jonad @rwsm: lysa:‘css WJ;LE@&TS e{mtas
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amount of GSSG was dramatically decreased, resulting
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under | yi ng nechani sm was not clear, but m ght be
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t he down-regul ation of JunD, IL-6 gene transcription
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HSC actitdtien, aswegiatee mathiexkanagitiseagtingefped-fibwgderde, peaflammpOf3z8ikines

of _ DBZI M on Hepat ocel | ul ar Car ci and Other
(uch asri 6] TS T TR el PO OB &F S Tt f e
over-degdmw? of E?N@t@ﬂfelﬁﬁ i@u?;ngl dol/l@é andStbieBtin e @Rt FBAMS efférts of IMSs
e ocyte 1nftla ] on an regen | 0N, ri .
were oV AP ORPFERFAD; o G5t ABYHOR 968%%%3?@%&@%&%?@3{%
endpointkd@e‘ouau%dt tfi&dn@diﬁ? ﬁm%déagfehm Iﬁ@t ﬂ?@ﬁddhﬁﬁlhﬁieam traiaﬁnﬂlﬁinduced
now 1 0O express e rugr esit s n ene - n
SMAA exprespion yagepserre wrdet thsFrga%'efﬂf %x@#@@&%&@& @ng%s
underlyiR® eHecRLRENPAIndt YA bR ki@t barciieCO 38 rdllicSLING ne@le of NHC with
resection_(Ariizum _et al. 2004). The data showed t hat

bulley Nsupsiieets B eitervmsszt RN AG RN I8 BATSLCRAAVSF FFSBYPH 0 excess
radicals NdveRERRE, TRISS OF fb8RER LorBatraioal %8 LedrAlBt Bk 16 HkdahattiSAA

cell line without sjignificant cytotoxicity (Fig. 22).
expressippfigse G o8 Pab LTS Else rensiely serpatseh o PRN ECRgEn 2
expressi&t?\))f i1 6Rd FibreN&ehig (BiES 83lb, at—dGP1 Sk 1ARaSewhich 8 a et Bifect

[00350] Apoptosis can be triggered through either the
preventeghor siorsd dovpnibp REngrastion pifiirpdis | nsi ¢ pat hway. The

extrinsic pathway is initiated through the sinulation
[00342Pf t FrYFSEER RIARG g&éﬂtgr&-ﬁﬁx‘%@éﬂ% SO WARh@Sver-8ERREA 18

and activation of caspase 8 which | eads to caspase 3/7
activate¢ HE €y - Mtignalling isi imiinted py theingdinigsofithe dctisg famoh TGHGH to type

secepi nd GRS ol Bp abe Bm R R O ot (R o G R
Activatc@ ARG r&/rfitd M4l phR@ Smb ﬁrﬁggé@és%‘é Sowrlstedniisnad Ed'i@%uéate the

enzyne activity aSsays showed"that DBZI M induced the
gene expessiopiof meixproteins Fusé alo 26060 To udersiqnd MBS péise o8 tieping liver
 tibrosis, SRS THLAGR £XR ‘j’g&%ﬁ%{;@?@ﬁﬁ&%&t%ﬁ’é Jolefr 8 ENEEta showed

that IMSs could effectively interfere with TGF-B1 signaling by suppressing the gene and protein
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expression of Bcl-XL and Bak to induce the apoptosis
(Fig. 24). This evidence suggests that DBZI M nainly

W@ 219909h99Hhe m t ochondri a- nedi at ed apopt osi s t hPQU§G200$@00037
regul ati on of Bcl-2 favoring the occurrence of '
apoptosis. Meanwhile, it was found that Al F but not

t och Ei . Fi g., .26 [ ~
oxpressichy PEGRbAGFT 16 TGEP R BE" Casgai B0 kel op" Fef] Tebott P8k
EGCG c%ﬁkl SRR thE QREE R Atk QO R IR b AR kel (et aP260G) S the

een generally inplicated in thé caspase-i ndeioend%gtm)éein

present sturyli v atse shovashay EGEIG cautrtisuppress the prpdisien afstolgl Raly

75 et 3585 SR B B DRyl ot o1
TGFp RIGRSPEGEGIRRS ALAR: cSRRAS. RebvAimisl, tan6therahti-oRiA0R)frobBzk skin,
was al so shown to dovvn-reigul ate survivin éFI g. 24) ana(f

has been repdriedtosfiecpielisfteiuet AGHAT proteiuelyaliphindygeq in gayyxperiment
o SUrVI VAR e er of 1APs protein famly,
ﬁbmlflc ra? ordgis/gdglab%ﬁglﬁh%dﬁ Jman foetal devel opnent and in

. several neoplasns, but not in normal tissue except in
[00343] t hy néystivation ¢fl EEistalo agspeinted with elevasbblarels ¢fNF-#E @pd NF-+<B-

cspons BRGNSy RHLA b PAGTE SISm0

activatedG¥tORHdFBothe 8 YRHAS ot Walifieydoribd) ast, BB e been implicated
related to prognosi s of pancr.eatl C cancer .

 nsee:
in various fpecto OB ot BERAAR SR BRUMPER ERETPRI: SUORY L LRAR Lt

of hepato@éﬁlxﬂir%ﬁﬁi&ﬁﬁt(ﬁﬁﬂbrﬁwy% BRIV byO7). TAREs SHGYBNES Hgath fupmsistl #tive
new angl e for - searching for HCC chenot herapy.&g@%gttlsggwn)
| .

NF-xB pahprotein @izl b noviafferting e dyipspimitl KB 0P 4=vak s
AP-1is a‘éﬁgé%;l%tg% o:f ﬁﬁ%réﬁﬂég%&%og{%%ﬂ?letgﬁ bohe figahRily MoRm\lug JunB and

| m tochondrial” Tespiratory
JunD) and kaothergaanshes from shedios Fampilocosi Fral arfd B, It Yigs hepn reported that

. i i i tindkt £
R L g A ¥ e S e
IL-6 and fhedisers ighibtorloﬁmg’aﬂgpr@lte@eme(ﬁ IMB) géne tjapsgeiptiop (Smart el al. 2001).
N ) | . bl e i  2006).
Itis lmovlgilqtﬁa%tglggﬁ ltfld g%l!es e\%ﬁs aﬂ%%’r&t of 7fin 4id lf‘ds% tdind GZthang et al., 2006)

her Is the result or the cause |
Under thoinflutree lof IV B g-Fos,duwa endFratidevels were etigngated (Fig: 11)-(n fpgswith

( i..nt [ td s fcrl.‘u:f()]c . —Q%]ﬂ@fg) , IMS
oo BT T 10 el ORI . s,
might prevenichepsticoibrosisthie@gh e buppressibe nf BEZ pMivatien, prd bydecreasing the

.. m lar.range, it . L, . Xin
cptiof GRTPY g T085 s oL ERATLRod g bl sy oo
(TGF-B1CBGES RI WhieTl-BaddMiadeabroagh NHadB duidgkiet sigoatmegnt ration in-

: the milinolar range, it pronoted the accunul ati on of

RGOS ' 27) . whi e, -ac ing the ROS
1003441, od&EF?PJﬁfW%%f‘rgg@g%?%g% °t 0’2@?’?’%30“ ption factor
AP-| conpl ex was found to be up-regul ated by DBZM

[00345] ( Fi gROZ&ps bdet implivated pomprstiphysiatogicakconditiers Hclvgngof
oXi dative str an - l.ati f . hrosi

neurodeggiges Yeﬁsr?fs,&%’-c% coggsé;gl e!ﬁ?%ag‘ﬁsé%tgo%g’a]?e%/ﬂ? @a‘:g’r%‘“ ot el nc.l Horosts,
etc. Therefetd, astbatifatioBihagieer purated 28 QGHErapeTakstratpey Fresaqumbsy oftdiseases.
. together, it is suggested that the cell .killi .
Dietary s SRROaT AN By iSOy gt i s B3 thimal
models afd Hm%f F@@ﬁﬁ%}@l@, Tiredsvh@i@laﬁﬁ]; bla'd_ih?hﬁbﬁ &r mlddreshfes:pan oDBZNS

~ not only inhibited cell proliferatiop in Lines, ...
species, o B SEPoSBR A BPLoGIA I HAHBFA PEe 08 ARER F it Baur
et al. 2006]! TéRpbIgPRenS R RECCG DL HRSmod: Bbidaht calebiih)Ha@e been shown to inhibit

carcinogen-induced DNA damage in animal models of skin, lung, colon, liver and pancreatic
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mechani snms (cell cycle arrest, apoptosis, ROS, AP-1,
i nhibition of pAKT, etc.) provided further support for

wo b@ospeetl ati on that DBZI M indeed exerts a nuP@BESGZNN9/000037
beneficial anti-tunor properties in vitro. Its

potential in vivo efficacy will need to be testepmmf
cancers (Frs 4tali S0@3)Eavreaver. stiingsnt seisatfie proph fop R piticAE 9 g7fure

oxidants ﬁag%%?’&;en bl bgllé‘lfed'(ﬁf gcgt! all 300 dﬁ@ td $drdhs fab¥BEM oM@SOf the notable

m ni stere xenograft nouse nodel (Huh7cells
limitatioris forsihg nmuméanm;adamaﬁ H:lerﬁgem écludgorepoisngs a‘f‘hfﬁ% furnover

during m% gfrsm(:ﬁ??o | noc s onrﬂ% s biG de &B@éﬁs aR@H g SniveR)emt-

ever a Servat|0ns wer e
oxidants dmecte safBiylceicerns. N\ﬂelkhelezsﬁ sbine ptogeesy hwbcdm e ivihiseditgptio gior

example, BQ@faS %%%g%ngh bg%nglﬁ?c#ﬁt’cf i bRAMIE s WRRED (kShinflr al. 2007

Syntheucta&&wbs&s saD eifcaahistavabidn-showmto bagiedive Bewdend motdieot

effec ve d se ahserved n vivo stu
chemia G b e PSL S 3Py i oS s fafion
free radicaDi@dpRgahth ﬁlphﬁlgléenal-m’&rt-bﬁﬂyl-mdn sgmﬂ)u atn;z disodituel 2 4—dlsulfopheny1—N—
et buty GGG (Y50 15 DEFOTR 1 £ UEnt ARG eont (VARs et .
2004), an@ b €& HERRGSanaChARY 8divily imlRphio@lblaecaagadtha through itsuating
water (wth meeklé repl acenent) |n%gﬁates tE§% %’%0
mﬂammqgszmqpﬁmﬁﬁaﬁf&fl 20001 hess pramRics Sueshtt it e P
, therapeuﬁJHng' Shaaet bRLNGEShinBAd ari@xidahfs R is tefiéved thay Blisyteodt represents
enter the general circulation, Fina ¢
the first effprtiteverrdsesplogAg e aieRtial SespPpiqsbiest Mﬁ%ﬁw SPH§ ©
NHCs, i xb‘tﬁcéﬂa%ﬁkudnic%%&ﬁfétanwsﬁaﬁh’é}%m thid iheFhpBaRic s&ﬂa@gma effiemyan
of general toxicity in the mce, thou

bo tuncd bk BB GOk R BT MGy BB e T SR Se s

and exhlﬂﬂa@i'balq%kg Aetivifye bR o wid sn@iliBAubitRuARIIBE a3BigRAEround state
using this agent can befurther expl ort[?ﬁln?l achi eve

and shovitesh meleophiie anpskalacirephikq eebavioy/@outisphe t side
effect. [00354] In conclusion, by using DBZM as a
[00346] Mo d ety ki RAH MHSE Bémdreeaad ftertAnt-Midativie] ankisiafldneeatory and anti-

v OO 0 HREL e g TR 97 i i

toxicity \#191 ©130% Gakdnke §B’3§ $d 21 Renvian & Hbeth@gied @ak the anti-fibrogenic and
. haracterizing additional | M conpoun ds wth different

anti-inflagumpsery etfests o thmMSw@omnwa@zaé? flexived fiRyieh e 49HpEidate property

b bf tREDMS¥ biesumably
s R S e o o

originated frdint thoprafiuck Mg a[sedr8 96 phemtieal asriiqns jnchrdingriby fhe/pRquiqeeens
conv:ersm%acﬂ &pﬁggggge?ﬂﬁq {uﬂle DONGEeo @H&? r(Z)Ctﬁé {nteHRALRN oNBS NHCs at
Igate no

I nves eCU ar nEC anlsnB apoptOS|S and
the carboo &Hppositipn with dree &110)115 wncheas ROSwgsultngsinshyt formsriopef mtermediate

acuveraqdlcﬁs A tgene tr gtﬁ&ﬁy%@gﬁ hat the basic anti-tunor

prop e Ies 03|s an cycle arrest) enmbedded
in the nodel DBZINImere preserved in the some of
[00347] addi Theofirdings pthissiudy suprioftdhis hyposhesigr Sissgh thgivpdsrlying

L ROWNE He medlated
moleculaf B%?%%%sﬂgis E& otk%%lbun?ﬁi%gtog%%ﬁﬁéxs[ 05 @g7 %&I O EO b mediate
through XNIA&B anlVBP- etrimscifiptioa factdrs And TGEtR1inmi Tc6| signghngmaﬁnways Large-

concon1tant wi th jnduction of_ cel cle.arr

-seale soregpigb 7ad ComRASEASicE 5 g@@mﬁmfévsﬁé‘m%%%?n S m%g the
$urIro ga’cﬁt teap blomarker driving a fluorescent reporter. The radical scavengmg and the anti-
inflammatory properties are central to IMSs’ therapeutic effect in treating liver fibrosis in this stpdy.
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phosphoryl ation and stabilization of p53. A
correlation was drawn between the | evel of p53,
W@ b@epimep53 (Ser-15) and ATMin HLE |iver canP@&r/SG2009/000037
cells. It is well known that ATM and ATR are activated
by DNA darrage Actlvatl on of the ATM pathways has |ong
nassoma vvlth cle c L At i gk
Furtherw OLEGR ey erﬁ%eu 0efhno oé?f C ??%psgs%.%&ﬁog%@g m &%QH&e&her

degenerﬁman/cbetgmg-re&ﬁ\ﬂcﬁdemphor yl at es vari ous downstream
nol ecul es such as p53, MDMR, Chkl, Chk2, resulting in

oosasf S| B AFE e e ARG G cO8P°

arrest and apoptosis foll ow ng DNA darmage or ceI [ ul ar
[00349kt r e Hephtncdilntmcarcizbing (FEQ) is Bhdwictpalercler evesliver (nSalis; whish leads

o eyt ISP a0 P SRR gt B SR ks fene

eventualtye 3O LHOC isninhdientlychemuthatpyasesiothntena iskmdw pm‘t)@pdsmﬂpﬁmg

AT N T T

prognosis 6@ estd Ngicbdiainl fubscal Rettio (A)Mzﬁih@etdhaﬂgl&. The d)?ttaah]owed that 1

ortant role .in | M5s-nedi el
IMS comqRunB 21 oen frglth o s o po b g it (PR o
undlfferéﬁﬁm (Hm) REC cell ﬁMhoﬂf@g@MhBﬁﬁétbﬁhtﬂF@SM)DDBZMlc&m also

at serine 15 was ponse t The
inhibit ﬂferPfWTf?‘bODs‘%f&'é‘r%@%\lz%) =Y PRSI, 9@4#3““ WZFﬁagoﬁ@
this specific site is crltlcal for the p53 response
[00350]and &p@ﬁﬁﬂuﬁmtbeluﬁ@eteﬂdhim efthér thaex:tﬁnmmthwaybythelmmm

pethay {ba TR PRRaL 4 TAEE HT R e Epft SRt 57

receptor§ M6 byFas Csterorsaind adivaiih oflcAépasedy whih leaduib aispase(3BBcleavage. The
oLl ot ei.n B

ninso B S R GO L IBROP i Er O PO Ay

activatiof ¥t QEFHO 0B lﬁvcﬁhleé@taﬁléave&ia‘sﬂnd g1 :mﬂ@cﬂzlg%ﬁs;tﬁ atpeptbmhldn thad study,
otic t jng et al.,. . . In_thi
enzyme SRR S5 RRRe BN S i cH VS T RiFPBP Ut Bdr no
caspase f\(}@g gs)t Euﬂme?%;é eiia%e?t By W’eﬁTrHlb_Etl@@lgheﬁve@mhﬂ BBZHl\zI ald@segulated the
.roun at S elfrTectli ve N I QI t nor, ce

exprem%q#&%&m ard Bal torindusg tamﬁg%sr &h&ge |3r0 E%Jéﬁ%ld%ﬂ% W]DBZ]M

mainly c’am@cp%ae %ﬁchdﬁdhalﬁeaf&ﬂme?o%t&b@s thetdigh tﬂe&&gunﬁsﬁ oﬂBclI'K)ffavonng the
exhi bi any _signjti can oxXl ClI in nor

occurreng of 2RpPiRT. Meagfiie es formd th%éifv' BBoL %@% ‘3&18&%&?“ Fig.

26) was RRAWE SRHtBEHon ko GAMGE ca§bdsSind/bh GautkadhRorSlineA SEASRI0B /
activation strongly suggest that the nechani sm of

DNA fragmgfiiation- éﬁ%ﬁs&ewsgqnﬁra%lﬁ@%wwwtheae@eﬁ -inflepenglent ragde of cell
apoptos1§ :!tda@o%e 1:8Pscl s AR s ehrRY. (MASRARR: glepredeninzslegaal i ng

ead |ng to caspase-3 activation. In the present st udy
2007). Hcpwevméhee bsmrbeehehowRIgsact A Raspapewepserant menney; (Apondrhply2003)

DBZIM %m&rshseh kS ab\i- kegm'ammw,@mg @.535 arqu&:e Bytafibdny BcBtion of

.p53. In the present study, the inhibitory
survivin é&lg ééi Sursfvin Smetmeenyhaf igAZA pmttquﬁnmbe mprerssqdélsmng hyman foetal

developrﬂgfﬁ A in BRR %1%5%% 6%‘{1? a4y nidf I?s‘é 8;@3@ 15'1% Q%Hjﬁlh@e'nta It

apoptotic pa een fant™ in
has beensh@vmmu nmglealptmqmsbtatmn @éi;drvmlmgumfﬂi‘@pmmntﬁmhﬁ amCeJeCteiﬂgrowth

ot o818 B PR DR

prognosﬂ; bﬁﬁmtre&tﬂidmc&r (Tasnilet £00008). EB‘SE[Mlpa‘rmﬂﬁtw therregtﬂasq rodchanism

expressi on, and a decr S e of
by ensIBRAES ERHRGES A S{EREIRE S PO IS TGRIAIoNE A e HCC
chemothétﬂé}* apoptotic Bcl-2 protei ns m ght contri but e to the
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apopt osi s-pronotion activity of I MSs. The activation

of caspase-3 and caspase-9 was al so observed after HLE
w@elbseses e treated with | MSs. These resul ts cREF/BGEI09/000037

that |1 M5-induced apoptosis is associated with

regul ation of BAX and Bcl -2 proteins. [00359] Here.it

s> CCTRNaAR S bt SR L RO

death. Meam@&ﬂafobseﬁxad alhibitsitofyied mﬁdmmmmmmmcﬁmgams thk over

{ oXi |t._Tis rel.imn Vi denpc ovi des pr. f
producqqpot RIS BEh FRUREE [Her e CAFTHURE PRRET OERESE D10%) aBf goce
of cell ddBdl dtnst E}iia%;%ibs@s G RGN 1&5@@ BégedddnbBs Q¢ Geveld intracellular ROS.

ant i -t unor ficacy and reduce side effects Eqr

Also it g,dfiTlEto Cityreatiate SHHERT RRE Fe fesultsyy e capsg Pt Efeess of
both. Idlhﬂ'@ﬁﬁy,l%bﬁ RdrediA PrdPBAS MaifrRedt c SR BAA0A GRIiffatALON

en adm nistered via sane route for the sane

physml@@eal c%feqt)ﬁn ol R@FHBBAYCtivas HOGecehs aden DEAMyps in the
mlcromQE?B%?é ?}t%&gﬂaatregﬂfe RS ev&léﬂ%dv\ﬁill &Mglﬁla SHHGHiEh ﬂiﬂrﬁmﬁ% |11§HSC T6

sensitive to ition b
cells. WWE@BI’@;{G@@ dt reeph\bighest C@Eemﬁomleltﬂlwn@l@ éMge,GVR?PIQOte the
B e e
the Uaﬂ@dfpﬁ@i-\fw@ﬁl)l’ il Ivsslplem tvials lfCUEd tache) dp~rggulwb¢1by PBZRG (Fig.28). It was -

o 50 Bl LY R B

necessarsntoe@readts e callf depﬁaKSmgH efMDNBOT)( ‘Ealﬂng\xﬁgsetrcsugg@g@hbr it is suggested
hondr i 1 BaL hway b t
e e T I RO b DA MY B PR 8 Lol
inductidnhat | MSs are a prom sing class of |ow tOXI c
chenopreventive agents agai nst human |iver cancer

[00352&9' | SIheaoB%p%&?s Eclt ol mfﬁted[cgﬁ’f’i of]‘ HCC Jines, but

i cat1ons pa ent app tions c

also sevepad cﬁhen tumor ook hacrse:omceﬂsnmsnd: rypgeustcancepstudies, éﬁ@%ﬁb ewa‘-@le

i10 Phirth
mechanisi'ns ?@e(fltcgclg ?ﬂrc}% qg@tosg%l R:dnsghg% | -1 dﬁﬂg Ftilogl?)tri; gfﬂ(&:{g?gtg I) ?1%@1%& er
support |f¢rdber mmﬂﬁu@d thay DB &M rindecé exeih @ nwinbeatof benedifiakan(i-tumor properties
i virro A Ui S 8% it e 6% BRI VD sphfind il btk
cmﬁhnmh®1present invention is not entitled to antedate such

publication by virtue of prior invention. [00362]

[oosssponceﬂ}tﬁ%hﬁm VISR, bﬁzh\h'“as siehisfd&ab e X\!ﬁ% 2 inbes

. In terns of percentages I ncl ude wei ght/wei ght (w w)
model (FHehTpelly inohderraice\via Yrinlins vebnafier thsl tumer growiawas evident and at the

log pha@%%gﬁrgv@&%saéteﬁ %@ﬁﬁ&lulﬁ%%n U6 é‘r@% tons R’@fé‘ ihdde 6linlsp g w%@l@ of

al s e singular forms
treatmetittrigt DBZIM wsidteg i Qp reduftiondn benarvblegs, Whléh mrdwmnary and

s1gmﬁca14t ﬁ%ﬁ#ﬁ’su& oﬁtfgrtu% é%{]#;ﬁ\/gﬁ ﬁlvg %ﬁtg td.rHor a%érﬁ Second the effective

specifircation an ¢l ai s,
dose obSecvrdyfoi i8 efVo stiidyo(Raf) ISIIm:g:fl ,IovVec dnapthbscer znamb cdllroelturé etndss

(generaffy o 2D Bl Pretif SR80 bR ARE AR b ffiterent PRIPD
profile ik eﬁbtﬂmlzﬁzﬁﬁeﬂlﬁﬁ e eﬁ@crmeﬁb@mcﬁie%d wl@x? agdntrig didirking water
er element or cQ Unl ess i.ned ot

(vith weqy TepBrAIeEAIndiArs GEF BT AR S e SHEEP FEiPErH Cﬁ%eeaebs"fbed

through (gR€roA¢kRn A& BB BRI It B §a1etdl 0ReL14tRnOMLIBf we also
ordinary skill in the art to which this invention

notlced p slgpitigant loppindedy weight (by 17%) in the 3-week treatment with DBZIM, which

may suggest some type of general toxicity in the mice, though 10 gross pathological abnormahty

could be identified in all major organs. Perhaps an alternative dosing scheme using this agent can be
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caspase activatio ownst r eam of Bax/ Bak medi at ed ‘
been %@PWE&W rhakfatﬁaswt h@\?eetumoweuty ip y{roend a5y, Waigh warrants further

effortsANERIIQMy %n\ﬁ(emzﬁl@‘h&ﬁgﬁglcﬁﬂﬁha@cﬂﬂ%% chhﬁdﬂaltﬂ‘l@ dd@pounds with
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[oosseqarmrrqhs atility Gt SEERV - Tike Kb &idhta GQ‘H?oulﬁlds #aed dahceBcell death was

st opat hol ogi ¢ di fferentiation t he mai n_nodul e
investigeipdandimleculsn meehvaisns (apprREpand ¢l cedeersy andeglying this ability were

dissectSy. "¢ HaOMRFertl bt th€ BRI dnG-tHEBArO5cBrids ﬁ@ﬁﬁ‘d dif t
SseCtHe at ogastr%enterol ogy. 2004913%1 50s%gfé§to Wem&s)

embedgpdyip Sheirpodel Sa%wverewresvaéﬂbthg SOIPGRY @%P%M%S Wféb different
b ALAKLhLIRS 113‘1@‘-&5' @9”@4 ﬁ“%g@&ﬁ;{o%%)@ OBEMVERG Qn@&ﬁﬁ‘p a9
STbEro (E:) hem™™ G yer Vel ¢hi or Activation o
B0 iver perisi nu30| dal |ipocytes by transform ng
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met hogryt; @F%-C3 ey @@ iU U Sdr | Ng the agent to a subject
for the treatnent of fibrotic disease. 15." The net hod
of claim 14 wherein the fibrotic disease is hepatic
R’ is Hf EREQ SIS, pﬂe@Xl, Hheirl 0Qd; aficyCdala®; 15 wherein the
conpound 1s 1,3-d sopropyli.imdazoliiimor a
phar maceutically acceptable salt thereof. 17. The
in whidiBh{'8FR O B @hdle A5hHMMR, Shbnbihe ndlinb 8Fm6R XRbb: &8ms replaced with
v éggnfgfjst gri ng théﬁpagent ongj?gubj ect for the tr1(3:121tmr%;lr%3 )
a heterepfong selentad. frarg N, P & anrbl #ndds optiapeBy snbstftutafhwitk pre ertyaore of straight
[ I | - [ 1 e ] 1 C -
orbran LGB R R0 o RRRIT e B 0ROy Co alkymy,
Cis cycinetidybthcluflingl faserhct@oalitybring systetns, Cobpauhdluoro, tri-fluoro-methyl,

: - Bi shenzyl_ i m j 1 : D vl =
P e T S S G
nitro, hpdrheylz@1-Fs alkyldabaty, Unts dlkSeyDEBEa alibnagy, C;-Ce alkynoxy; and
- phenyl i m dazol i ur a,
| - benzyl - 3- (4- acet at e- benz%/l )-2-met hyl -i m dazol i um
in which-oheozthé rilg ttbommbmyd Wiz Rl jnd R dlezitichadrnd the ring carbon to R? and
6 l-henzyl -3-(2-trifiugronmethyl benzyl)-2-methylim dazoli
Rare i oy bl AT ARG b1 (um o &

pharmaceutically acceptable salt thereof. 20. Use of a

compound. havi ng.a ructure of general fornmula I, or
oraphagﬁ’ggﬁugﬁag%ﬁpc?fg’beoﬁa@ﬁ? eo{:'her eof, for delivering an
anti-fibrotic or anti-cancer agent to a cell in vivo:
2. Whemethad of ¢leind b sherinltherrompourabis emimidazolism or e amiflazgfumgalt.
bond to forma second bond between the carbon to which

3. ik ABELKSr bitn @%&%ﬁgﬁ&d&@p‘%@s GR IR Dol 6B iR idium salt.

R4 are attached; Rl are each i1 ndependently

H straight or_ branched Cl1-C6 al kyl, straight or
4. EP%W&W@@O@@%W&W@&?F@%W%@ % or branched C -C5

al kynyl, C6-C O aryl; (ii) together with their ring
5.  Thomsthb@ofelaindt wheeih®’ apdReretdydrosesbnsat ur at ed,

unsaturated or aromatic ring system (iii) RL and RS

et he i.th their ri tons, ..or. R2 a 0
6. TREREERL At LSt B ey e R LN
bromids adtrafladrebtloratervs Atxaflavrephosphasysaltat ic ri ng system and t he

other of Rl1-and R2 is as defined above in (i); or
1. The method of claim 1 wherein the compound is 1-ethyl-3-methylimidazolium, 1,3-
bisbenzylimidazolium, 1,3;dﬁsopropyﬁmidaioﬁuxn, 1,3-di-tert-butylimidazolinium, 1,3-bis(l-
adamantyl)imidazolium, 1,3-bis(2,4,6-trimethylphenyl)-imidazolinium, 1,3-bis(2,6-diisopropyl-
phenyl)-imidazolinium, 1,3-diallylimidazolium, 1-benzyl-3-methylimidazolium, 1-butyl-3-
methylimidazblium, 1-(1-adamantyl)—3-(2,4,6-trimethy1phqnyl)—4,5—dihydroirnidazolium, 2-

benzylimidazo[1,5-g]quinolinium, 1,3-bis(1-adamantyl)—bepzimidazo]ium, 1,3-

dicyclohexylbenzimidazolium, 1,3-diisopropy1imidazolinium tetrafluoroborate, 1,3~
djisopropylimidazolium; 2—(2,6-diisopropylphenyl)-5-methy]imid2zo[1,S-a]pyridinium, 1-(2,6-
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(iv) RL and R5 together with their ring atons and R2
and R6 together with their ring atons each forma 5-

W@ 200209 eber ed fused saturated, unsaturated oPCT/SG2009/000037
aromatic ring system R3 and R4 are both H, or, when

dnsoproﬂ?%nh@{fﬁn%er e&, il phegjr}é/t)tlhﬁ&e[zofmlﬂﬂl al,08Sty -9r e %fﬁfmcfaﬁo[l 5-

alpyridindies Penhedityh e, 5 @7ﬂcwmopaﬂgbr[i;g-mﬂ_sl,zs¥}§§$zg{-$F B3-bis(1-
e 5805 5 o e AR B S 250
pentaﬂuo%p’hﬂ@ﬁe.ﬁ{ @n&% 24 ey 2, zﬁ-&[z%hﬁ:'ﬂt 1%eﬂk>5r1@@3ﬁ;ﬁir&(%&%dg—mdazohum

Rt or branched’ C2-C -al'k
-methylcﬁywls@dyhyuobemd)umld@ohume &mldaQ%wquyﬁ@nmmﬁgzolm, 1-

meihyl-3 feSiB bty iy T nsthels B a ORI R obin, 1.t

mmethylpﬁangl)@" chaceﬁa’e E&z@l)kaﬁﬁ&ézoﬁémq @-mbyﬂzyusrpheaymdazohum, 1-benzy1—
ar. R7is H G | kyl, phenyl,
3 (4-carbgm§qqzvmzeme@yl@daapk , bbenpi6.Gks-RimUHRRena e 1 o

L&
methylifpiF CoaPBl- 58 Ul AR AN I3 RO, el 3.4
methylcafﬂ,oxﬂateﬁerﬁ?t)-??;Fﬂﬁ@g?ﬂgl?ﬁ,&ﬂﬁg%nzyumz Qt-dihéﬂlonyltb?ny})ﬂemethyl-
S
imidezolig, g%fadizﬁﬁ@&ﬂ@lﬂ@%iaapk@ﬁgrpyn ?,;;p?grﬁl %gTb B@ﬁﬁ@#@a&
binaphthaldey ¥Bbnzy$3 -(4%&11%1!6%%@} ﬁﬂih?ioﬁﬁhu @lﬂéﬂzilkﬁeﬂtrm(ﬁkdiﬁétwtenzyl)-z-

ring systens luoro, tri-fluoro-neth

methyllmm@aacﬂam l-bmy&ﬁﬁmmthyiambmmbe@zylw Idlfwbmdazghum, 1-benzyl-3-

B e

| 4 5-diim162izbﬁﬂtﬁ)<—N,NQQP’ ™ ’wt&ymml-baﬂzbnbm %ﬂz@vhBC(Bq)r@éyﬂ-h@I)runﬁ@zohum 1-
arbon atomto_which and. R5 are attached and A

t
benzyl-3-{3- h@drewlﬂ%ﬁpxlbmzla%ﬁlampé HAE2-pheniriar) 19 idEe T BRal- F%lzylﬁ -4
h ]
accept a%ogléaa H%Pfer e%&ﬁd%tlﬁ ﬁld Ogﬁg{) gg’?jn (%%{:tﬂﬁyl
nmazollum)dmkccbcyﬂcq:haﬁe,geﬁwéfoahzsﬂ&(rhﬂ dlbbnzy&aflfhnmdazcgdﬁﬁ)-yhdene) -2,3-

ciydeo- TR Rt Fad R BT Bt SlarRiBR e T ph

1m1dazol1ﬁﬂ! i- (4Jaa1%bmenzm—sanahy1-iﬁﬁdmtiﬁg 1lmétﬁy]!-$.(abeaaitt=,—beﬁzyu)s
resent as bond to form a second bond between th

imidazoliggy, bveled s o AmPetbgreyofe] )alﬂéd%ha@h%l-&%dﬁr%@%ﬂmyl) -3-(4-

k 12% iz 5%11% ;ﬁlé,fg (i) are
acetat? b%eng% i nd ependent Fi’;}laﬁﬁgs,et@%IE %g%)tﬁé? gﬂgﬁ%oé C al kyl-,
straight or branched C2- C al kenyl, straight or :
8. Thﬁrmq‘:th@rbdf 2inCl sthereph the@on@ioOndisy dm:(ey of egampeumddiaving a structure
£ alg rlng atons forma 6- to 10-nenbered fused -
of gener II unsaturated or aromatic ring system

acetatebe;

9. T he method of claim 8 wherein the compound is 1,3-dibenzyl-2-(1,3 —dibeﬁzyl-lH—

' imidazol-Z(SH)-ylidene)-Z,S-dihydro-1H—ﬁnida;ole, (1,2-4,5-diimidazolium)-N,N’,N”*, N***- .
tetrabenzyl-benzene, 2,6-di-(3-benzyl-imidazolium)-pyridine or 2,2’-di-(3-benzyl-imidazolium)-

1,1 ’-biﬁaphthélene,' or a pharmaceutically acceptable sé;lt thereof.

10.  Themethod of claim 1 in which the compound is a trimer of a compound having a structure

of general formula I.

11.  The method of claim 10 wherein the compound is 1,3,5-tris(4-methyl-imidazolium)-linked

- cyclophane or a pharmaceutically acceptable salt thereof.,
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(iii) RL and R5 together with their ring atons, or R2

and R6 together with their ring atons, forma 5- to
waomendses ed fused saturated, unsaturated or aPONEG2009/000037

ring systemand the other of RL and R2 is as defined

above in (i) or (iv) RL and R5 together with their

n Q her Wth their ring
12 glfexﬁstﬁ%cgo r?lafmr W%r &telggi% lgwn‘Ser ed fused saturated,
unsat urated or aromatl c ring system R3 and R4 are
13.  Bothethbd aiclaimfierheRin tedelR it wgst her with their ring
atons forma 6- to 10-nenbered fused aromatic ring

T R e

for the tesagwent bOfibr&ic disedseR2; or (ii) are each independently
strai ght or branched G -C al kyl, straight or branched

- By %ﬁ‘@wwag%ﬁﬁﬁhg* Bl the Gl 8 %gﬁgcg%i“%ﬁbﬁ‘l B
systenms, C6-Ci Qaryl, C6C10 aryl-C-C 6 alkyl C6-C 0
16 Bhammettpd chom REmphrcinoihe comRgd A Gisspo ARGy or

i C2-C6 al kenyl -C6-Ci 0 aryl, or
tha‘%z“?@yg %!am?@&gh%gfaryl Ris H Cl-06 al kyl, phenyl,

substituted Cl-C6 al kyl or halo; in which any of RL to
17. R meihed of clspILp evhietedn the method s9TRrisAvRITRIICERE thepgent fo a subject

forthetge@ﬁmlhopgagggg replaced with a heteroatom sel ected from
, O S and P and is optionally substituted with one

nor e. of stral ht .or branched C1- al k) trai
18. Bﬁﬂlﬁ?f%%?fé&%é %‘ﬁfr‘l"n"efs‘f ?%PF‘YSH CHF H’EE‘FP:l ag‘f%’ breast

cancer, @bi¥dhydancefar gliohf. cycl oal kyl i ncluding fused cycl oal kyl
ring systens, C6-Cl aryl, fluoro, tri-fluoro-nethyl,

19. %;Batﬁ%%?fﬁ%ﬁgﬁﬁv‘v}m%%&gr box %;\Pa 1?03(&?(%’%%7% §%’Xﬁ1ﬁ%1} OS:,’-Dibenzyl-
2-methyﬂif@)licgazg¥ﬁm, 1@ 4 Garimkiylpharyhedcy- ac@a’feﬁ?@lﬁkmﬁgazo@?,%-Diibﬁnzyl-S—
pheny IR e el ey g RS Pl el "
methylbémd?g iﬁ:ﬁdalﬂﬁ!ﬂmi Q- Haﬂzstaﬁd(ZSﬁﬂﬁmremahﬂBéﬂi@ﬂ-QLﬁethﬂhﬁ?fﬁggnlyi or 1,3-
a2 phegy g DBt of h b edrc By wegbaBle B BERET m 20 or

~claim21 wherein the conpound is an imdazoliumor an
20. Useiddazompomndhavihg a RBuctdrh ef gmerahifonnmlai ror 20 obgongdr ai palpter

rein the co ond| .an imd i.um or an
thereof, f&h%g &n?ﬁ?“ﬁ% ggﬁo COTZ%‘ FhE" §e Sfa °§n /" ‘61?’1% of clains
20 to 23 wherein R5 is: the ‘'sanme as R6 25. The use of
any one of claimi'20 to wherein R5 and R6 are
hydr ocar bons. B&, The Se of any one of clains 20 to

23 wherein the phay tically acceptable salt is a
chl ori de, brom de, .t et@ oborate or
hexaf | uor ophosphat .

wherein:

the dashed line is absent or is present as-a bond to form a second bond between the carbon to which

'R and R® are attached and the carbon to which R? and R* are attached;

R! and R*
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27. The use of claim20 or claim21 wherein the
conpound is | -ethyl-3-nethylimdazolium
wa@vbvebenzyl j bndazol i um 1, 3-di i sopropyl i m de@oséamey/000037
|,3-di-tert-buty]imdazowvnium |, 3-bis(ladamantyl)
inidazolium
3-bis(2,4,6-trinmethyl phenyl)-irnidazoliniurn,

|<1> 3- bt e%henwr@srﬁ}y&bwyaw pyanchediGids@lkyhisuight or branched Co-
L3 dCf‘éﬂcéﬁlyl Bir 187 6 bithiBhed cpénzn@ny? <R ;i dazol i um

- nethyllrnldazo
Kll)( I @Eﬁh‘ﬁ Ve tyﬂlalr(gzatomsa?oxm R ﬁetori}@}rpetmmd)fuzbd saturated, unsaturated

5-di hydral 2- benzyli m dazo[
a]qU|ng#|n|un1§?§§%g}s(l adanantyl) ben2|n1dazollum

({HiB- R anyhﬁ dbgeshyt Widntheiriidg ztotis LomR? andBR Ytogether with their ring atoms,
(Sj|o|p; gfg}rﬂcl) Ip?l ?Jranﬁ) djnémr}fere rﬁt.ls%td Eé"turaPe‘&ré’nQé’tﬁraE% ‘or aforsnatlc ring system and
2- ( 2,tBe dthersaiR' apd/Rik engdfnedabowt byl 68 dazo[ | , 5-

élf)py rl%dﬂ g#é n%ﬁ !)h H‘Wﬂf tgglfi gilgs % Eﬁggcgﬁbn@gﬁéwge@%r with their ring atoms

met hydatlifor@zdt to 105meralepde fusHdr¥btifRted, unsaturated or aromattc ring system;
2-mesityl-2,5,6,7- tetrahydropyrrolo[2 l-c][I,2,4]triaz
gl -4-ium |, 3-bis(ladamantyl) i m dazolinium

R®and R4 ebél b(}th Hof, &thIYRi sHdrR/roRirey Wwith telfHrindagadsGbiny %6~ to 10—membered
dro-2 (Fgﬁg%afluororhne yl -5H pyrrol o 12 I- -

fused afﬁmﬁ?? %Yafmn ths fasheq 12“‘1496‘?%%@&?%% pRAG) R’ Wi&ﬁﬂ 4bafmt
| - met hyl - 3- (4-i socynat obenzyl ) -i m dazol i um
d - met hyl - 3- (4- car boxyl benzyl ) -i m dazol i um 1-
R’ 01"Rrrethyl 3- (4- acet at e- benzyl ) -i mi dazol i um
dr netare/als dBfifed 2Bo¢l B RY Rl gt hyl ) - i mi dazol i um

JP? i w@fﬁrﬁﬁ% indgpepiontly straight o branched € £y Pyl Axaight Pobrenshed C2-Cs
ﬁ%g Xyail%te SNRRYhdd G C@iﬁcﬂn‘}’fﬁb -bl%’%ﬁﬂ)\ﬁkyl including fused

3 (4 C nzyl) - 2- met i m dazo
| - beﬁ?ﬁ?au?ﬂ By S@nisr ?ﬁ@tﬁ@f@ﬁ@@mi{ﬂl y .35 aJkyl Ce-Cip aryl-Co-Cs
et h)éildeﬂ&ld&zc%tctly LC»-Cy alkynyl, C;-Cs alleyl-Co-Cio aryl, Co-Co alk;enyl -Cs-Cro
| - benz 4- ace ate enzyl) 2-met’hyl’-1"'m dazol 1 uni
| - be I°-1'§-2 Alkynyl-C¢-Cyg aryl;
nethylcarboxylatebenzyl) 2- nethyl-|n1dazollum
| -benzyl - 3- (2, 2-di net hoxyl et hyl ) - 2-nmet hyl i m dazol i um
'is H, §1-6's a%kyl( Bh@é’h sybstiute Gafolalkyhythales i di ne,

2,2 -di- (3 benzyl -i m dazol i um -1, r bi napht hal ene,

) . I-benz - 37 (4- et h Ibenzyl)-|n1dazollun}

in whichy an @ﬁByIO K., where FPHIIIC@]%? oneqrially besmngloy m@re carbon atoms replaced with

het J(&H)ééléd?édjﬁ‘&ﬁh\)‘ A
A Reter benzyl - 3- (4- nét Sn%/ %%dr o t)ll n uel:)rﬁt%yfe)d Wéth &Ry Tﬂore % S‘aalght

or branclapzldl?zrféaﬁﬂmlr Syaightydr brsancl(eduhdéstaateawe steaydhy oﬂarpmﬂ@/ Cz-Oa alkynyl, Cs-

Cuacycl AR el lng fspd cxdoniheng psfers. G gl s G e g
Cyanato,ASOSyadanomadmcal Cut) adsﬂdﬁty CNC; dyl,chubbriyd eingy, lacdigl) 2@y, oxo,

SR I —

, 3=di (2- phenylethyl)-ln1dazollun1 | - benzyl - 3- (4-

acet ebenz - i m dazol . 5
n wh10h Pogg 9r1n% c%b 3t vz fuﬁ% % a*’i%f“#ﬁh?d and the ring carbon to R” and
RS are atthel@d%s éﬁﬂoﬁal(y“reﬁl@éeﬁﬁdﬂh@r@@é&eh'd{aﬂ I'i nked cycl ophane,

I, 3- dlbenzyl
n1dazo| 2(3H)-ylidene)-2, 3-
Pfathﬂ%ﬁ§ﬁ?%§%¥¥%ﬁﬁk§¥6ﬁ@fﬁf benzyl - 3- nethyl-|n1dazollum
| - (4-cyanat oben2yl)-3-nmeti iylimdazolium
21.  Uke & coaipoond heeriig)l shuctn @ Penékal iSH@zIpbi d#nligomer or polymer
| -met b. yl -3-(4-acet at e- begazyl ) - i m dazolium -
I -mel liyl-3-(2, 2-di met hoxyet hyl ) -i m dazoliuin, or
[-(2,4,6-trinmeth.yl phenyl)-3-(4-
acet at e- benzyl ) -i m dazolium or a pharnaceutically
acceptable salt thereof. 28. The use of claim 20 or
cla|n121 mhereln t he conpound |s a dlner of a conpound

o . o o o o o



29. The use of claim 28 wherein the conpound is
|, 3-di benzyl - 2- (1, 3-di benzyl - | Hi m dazol -

WQ@@H)D@WGHG) 2, 3-di hydro-1 Him dazol e, PCT/SG2009/000037
(1,2-4,5-diimdazoKum-N,N , N , N '
-tetrabenzylbenzene

thereoR jrbthel inafiFadere 2§ b nedicaazm Fordelivepiyip bslhmisfilibtic or anti-cancer agent to a
cdlmz 2' -di - (3-benzyl -i mi dazol i um-1|, rbi napht hal ene, or a
ﬁﬁgrnaceutlcally acceptabl e salt thereof. 30. The use
of claim20 or claim2 1 in which the conpound is a
trimer of a conpowid haviRYy a structure of genera
formula I. 31. e\use of claim30 wherein the
conpound is I, 3, 5S04 net hyl - i rni dazol i um - | i nked
cycl ophane or a pha a7l y acceptable salt
thereof. 32. The us one of clainms 20 to 31
wherei n the anti - {A/br c agent is delivered for the
treatnment of fiM*Qlic di\sease.33. The use of claim 32
wherein the fibrotic disefse is hepatigpfibrosis. 34.
.The use of claim33 wherein the conpound is
4 3-diisopropylimdazoliumor a pharmaceutically
acceptable salt thereof. 35. The use of any one of

the d El | g ég to 31 wherein the anti-cancer agent is
o dasied Y ds dhiontSF ISR ACARHD Feh %ensbond Betwysnihe swbestto which
R and & aieiddheR! Bk BarbBeroGRESHR? 4nd RAGRAkAGRN] Ul ar
carci noma, |ung cancer, breast cancer, stomach cancer
or glioma. 37. The use of claim 36 wherein the
Rland®é&npound is 1, 3-Bi shenzyl ndazolium 1, 3,-Dibenzyl-
thyI|n1dazoI|u

Y(2,#62 %?wpﬁhgnsﬁa)ghsor(baan&b%& G- Es Blylzseight eriberughed Co-
i um CdarBedst, BRRZM o @ran&i&@@)ﬁld&]k%ﬁ obj e aryl:

-l - benz I-3-(4 acet at e- benzyl ) - 2-nmet hyl'-i m dazol i um
(Dpe nffgqsthg With thejeFipg Htpmm Sy 6- i %@é}ﬂb@[ﬁﬁl fused saturated, unsaturated

I-ben@yﬁmﬁﬁ&%m_g Q&Horonethylbenzyl) 2-met hyli m dazol i
um or i ( phen lethyl)-imd lym or a

Ghr n%caéﬂtﬁ degefher ib @}?ﬁféﬁllg@t@éb erR &aftoge@sr wigh their ring atoms,
conpoidRd atshaf 10-1%6@9&!3&@%%&%@ Bhsate PG drl e Bk Bltem and
is |-ethyl-3-neth |n1dazollum
| - metthyP S’l‘(f él%oi@)ﬁséﬁﬂﬁﬁﬂ)ﬁbq’wlmé}?@lrl um
t ¢
th)m3 Iblydnd:kjf (ttgégth%g be Sy é_ s 2 aZ o?ﬁrpﬂll D Mgéthé'r with their ring atoms
| - netqth fogm(azﬁ &eé@—m@@bﬁe@ﬁw) sajuriterh zosaturated OF arerndtiei ring system
3 (2, 2-di net hoxyl et hyl ) -i m dazol i um
(2,4, 6- ttlneth¥lphen yl)-3-(4-acet at e- benzyl)-|n1dazo
R’ and RI qierpoth 3 oniwthen Ry pndR plogetheriwithdbeintiig tpms form a 6- to 10-membered

fllSSd aljgl'éln 7y % y%t§£14br te? :air‘yiedta%l %%{%QS gCS h X IbO]{[q‘\ i]azﬁﬁi aZ 9 FIIDSSI%%

, I-benzyl 3-(4-acet at e- benzyl) 2 nethylln1dazollum
Ro Rd benzyl - 3- (4- met hyl car boxyl at ebenzyl ) - 2- net hyl -i ni daz

olium |-benzyl-3-(2, 2-

@) rretarmasydeﬁndrMb)wafdmﬂ byd R%; b dazol i um

Blnz 50 BIBOHEHp. S PR ol Stight o braiched Ca-Ce

: - Be mﬂ&{nylgstfaﬂghﬁﬁi bisthdpeMEY.-C) allcfiyl a0t s éfBloalkyl including fused
-benzyl - 3- ( 2-
“tri ﬂ/é@fﬂl@ﬁmw%@ﬁ% e Caparie CorfFia #ild3z64 3lkavh Cs-Cio aryl-Co-Co

| - be r&ﬂaéhyﬁm(é% OR RS R Akh; aéF@?ﬂl@’ll ¢-Cnhh% rtfz'-(ts%ééﬁﬁocﬁ-cm
aryl or Cg-Cs alkynyl—Cs-Clo aryl

ma

wherei
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| - benzyl - 3- (4- acet at ebenzyl ) - 5- phenyl -i m dazol i um
| - benzyl - 3- (4- et hyl benzyl ) - 5- phenyl i m dazol i um

W@ 2024096985 di i m dazolium-N,N ,]SP",N "-tetr abePQ'ySGmwz00037
ene, |-benzyl-3-(2- propyn-| -yI )-| m dazol i um
| - benzyl - 3- (3- hydr oxyl - propyl ) -i m dazol i um

R is H, (- gﬁ@@ﬂk@sﬁﬁte)i'clldya 7 Hald
| - benzy (4- acet at ebenzyl J-i m dazol i um
I-benzyl 3-(pyridin-2-yl)-imdazolium

in whidh sy 9f RXIoR'l fndiE Eﬂaﬂﬁcé(déé, o ﬁunajgyha[ ) ol BCL6Y GloRR MHIBed with
I ben

a heterg@gnﬂ)sel@t(ﬁdj%@mﬂ , 8 agd Ryattis optiq»naﬂu ghhetilited with one or more of straight
or braﬂch&ﬁ@;l a]f%,"gﬁh:é%! or 'b%g@e%l%z—dé rBkel'lyl( s%r Qﬁ?orabtrgn%ggdz (¥2|—23 a:.aLlcynyl Cs-

Cig CYCPIO@!M trehidingyfoed zydk)a.—llﬁf-l rieg byptemisNGE@;3 atyll, haoro, tri-fluoro-methyl,

TR L AT S

nitro, blydipRylCHES alkytedrbyslyplpayilkesy; CAEs alkenoxy, Cy-Cs alkynoxy; and
acet at e- benzyl )-i m dazolium or a pharmaceutically
acceptabl e salt thereof.

-in which one of the ring carbon atom to which R* and R’ are attached and the ring carbon to R? and

R® are attached is optidnally replaced with a nitrogen atom;
or a pharmaceutically acceptable salt thereof.

22, The use of claim 20 or claim 21 wherein the compound is an imidazolium or an imidazolium

salt.

23.  The use of claim 20 or claim 21 wherein the compound is an imidazolinium or an

* imidazolinium salt.
24,  Theuseof any one of claims 20 to 23 wherein R is the same as RS.
25.  The use of any one of claims 20 to 23 wherein R’ and R% are hydrocarbons.

" 26. The use of any one of claims 20 to 23 wherein the pharmaceutically acceptable salt is a

chloride, bromide, tetrafluoroborate or hexafluorophosphate salt.

27.  The use of claim 20 or claim 21 wherein the compound is 1-ethyl-3-methylimidazolium,
1,3-bisbenzylimidazolium, 1,3-diisopropylimidazolium, 1,3-di-tert—buty1imidazolinium, 1,3-bis(1-
adamahtyl)imidazolium, 1,3-bis(2,4,G-Mma_thylphenyl)‘—imidazolinium, 1,3;bis(2,6;djisopropy1-
phenyl)-imidazolinium, I,S—diallylimidazolium,,lﬁbenzyl-S-methylimidazolium, 1-butyl-3-
methylimidazolium, 1-(1-adamantyl)—3-(2,4,6-trimethylphenyi)-4,5-dihydroimidazolium, 2- |
benzyﬁnﬁdgzo[l,S—a]quinb]inium, 1,3-bis(1-adamantyl)-benzimidazolium, 1,3-
dicyclohexylbenzimidazolium, 1,3-diisopropylimidazolinium tetrafluoroborate, 1,3-
diisoPropylhnidaéolium, 2—(2,6-diisopropylphenyl)-S-methyﬁmidazo[1,5~a]pyridinil'1m, 1-(2,6~
diisopropylphenyl)-3-(2,4,6-trimethylphenyl)-imidazolinium, 2-mesityl-5- methylimidazo[1,5-
a]py';idinium, 2-mesityl-2,5,6,7 -tetrahydropyrrolo[2,1-c][1,2,4triazol-4-ium, 1,3-bis(1-

adamantyl)imidazolinium, 1-butyl-‘3-(2-pyridiny1methyl)-IH-imidazolium; 6,7-dihydro-2-~
: ' 84
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pentafluorophneyl-SH-pyrrolo[2,1-¢]-1,2,4-trizolium, 1-methyl-3-(2-hydroxylethyl)-imidazolium,
1-methyl-3-(4-isocynatobenzyl)-imidazolium, 1-methyl—S-(4-carbbxylbenzyl)-imidazolium, 1-
methyl-3-(4-acetate-benzyl)-imidazolium, 1-methyl-3-(2,2-dimethoxylethyl)-imidazolium, 1-(2,4,6-
trimethylphenyl)-3-(4-acetate-benzyl)-imidazolium, 1,3-Dibenzyl-5-phenylimidazolium, 1-benzy1—
3-(4-carBoxylbenzyl)—2-methylimidazolium, 1-ben2y1-3-(3,4,5-t1imethoxylbénzy1)—2—
methylimidazolium, 1-bcnzy'1'-3-(4-acetate-benzyl)-2—methyl—imidazolium, 1-benzyl-3-(4-
methylcarboxylatebenzyl)-2-methyl-imidazolium, 1-benzyl-3-(2,2-dimethoxylethyl)-2-methyl-
imidazolium, 2,6-di~(3-benzyl-imidazolium)-pyridine, 2,2’-di-(3-benzyl-imidazolium)-1,1’-
binaphthalene, 1-benzyl-3~(4-methylbenzyl)-imidazolium, 1-benzyl-3-(2-trifluoromethylbenzyl)-2-
methylimidazolium, 1-benzyl-3-(4-methylcarboxylatebenzyl)-5-phenyl-imidazolium, 1-benzyl-3-
(4-acetatebenzyl)-5-phenyl-imidazolium, 1-benzyl-3-(4-methylbenzyl)-5-phenylimidazolium, (1,2-
4,5~diimidazolinm)-N,N’,N”,N’’-tetrabenzyl-benzene, 1-benzyl-3-(2-propyn-1-yl)-imidazolium, 1-
benzy1-3-(3-hydroxyl—pfopyl)—imidazolium, 1,3-di(2-phenylethyl)-imidazolium, 1-benzyl-3-(4-
acetatebenzyl)-imidazolium, 1-benzyi—3-(pyridin—Z—yl)-imidazo]ium, 1,3,5-tris-(4-methyl-
imiazolium)-linked cyclophane, 1,3-dibenzy1—2—(1,3-dibenzyl—1H—imidazol—2(3H)—yliden§)-2,3-
dihydro-1H-imidazole, 1-benzyl-3-methyl-imidazolium, 1-(4-cyanatobenzy1)—3—metﬁyl—
imidazolium, 1-(4-carboxybenzyl)-3-methyl-imidazolium, 1-methyl-3-(4-acetate-benzyl)-
imidazolium, 1-methyl-3-(2, 2—d1methoxyethyl) imidazolium, or 1-(2,4,6- -trimethylphenyl)-3- (4-

acetate-benzyl)-imidazolium, or a pharmaceutically acceptable salt thereof.

28.  The use of claim 20 or claim 21 wherein the compound is a dimer of a compound having a

structure of general formula I.

29.  The use of claim 28 wherein the compound is 1,3-dibenzyl-2-(1,3-dibenzyl-1H-imidazol-
2(3H)-ylidene)-2,3-dihydro-1H-imidazole, (1,2-4,5-diimidazolium)-N,N°,N°’, N**’ -tetrabenzyl-
benzene, 2,6-di-(3-benzyl-imidazolium)-pyridine or 2,2’—di-(3-benzy1—imidazo]ium)—1,1’e

binaphthalene, or a pharmaceutically acceptable salt thereof.

30.  The use of claim 20 or claim 21 in which the compound is a trimer of a compound having a

structure of general formula L

'31.  The use of claim 30 wherein the compound is1,3,5 -tns(4-methyl—mndazohum)—11nked

cyclophane or a pharmaceutically acceptable salt thereof.

32.  The use any one of claims 20 to 31 Wherem the anti-fibrotic agent is delivered for the

treatment of fibrotic dlsease
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33.  The use of claim 32 wherein the fibrotic disease is hepatic fibrosis.

34.  The use of claim 33 wherein the compound is 1,3-diisopropylimidazolinm or a

pharmaceutically acceptable salt thereof.

35.  The use of any one of claims 20 to 31 wherein the anti-cancer agent is delivered for the

‘treatment of cancer.

: 4
36. The use of claim 35 wherein the cancer is hepatocellular carcinoma, lung cancer, breast

cancer, stomach cancer or glioma.

37, The use of claim 36 wherein the compoundris 1,3-Bisbenzylimidazolium, 1, 3,-Dibenzyl-2-

A

methy]jmidazolium,1-(2,4,6-tﬁmethy1phenyl)-3-(4-a'cetafe—benzyl)-imidazolium, 1,3-Dibenzyl-5-
phenylimidazolium , 1-benzyl-B-(4-acetate-benzyl)—z-methyl-imidazolium, 1-benzyl-3-(4-
methylbenzyl)-imidazolium, 1-benzyl-3-(2-trifluoromethylbenzyl)-2-methylimidazolium or 1,3-
di(2-phenylethyl)-imidazolium, or a pharmaceutically acceptable salt thereof.

38. h A compound that is an imidazolium or imidazolinium that is 1-ethyl-3-methylimidazolium, .
1-methyl-S-(2-hydroxylethy1)-imidazo]ium, 1-methyl-3-(4-isocynatobenzyl)-imidazolium, 1-
methyl-3-(4-carboxylbenzyl)-imidazolium, 1-methyl-3-(4-acetate-benzyl)-imidazolium, 1—me'thy1—
3-(2,2—dimethoxylethy1)-imidazolium, 1-(2,4,6-t1‘imethylphenjfl)~3—(4-acetate-benzyl)-imidazolium,
1,3-Dibenzyl-5-phenylimidazolium, 1-benzyl-3-(4-carboxylbenzyl)-2-methylimidazolium, 1-
benzyl-3-(3,4,5-trimethoxylbenzyl)-2-methylimidazolium, 1-benzy1-3-(4-acetate-benzyl)-z-methyl-
imidazolium, 1 -benzyl-3-(4-methylcarboxylatebenzyl)-2-methyl-imidazolium, 1-benzyl-3-(2,2-
dimethoxylethyl)-2—methy1—imidazolium, 2,6-di-(3-benzyl-imidazolium)-pyridine, 2,2’-di-(3-
benzyl-imidazolium)-1,1’-binaphthalene, 1-benzyl-3-(4-methylbenzyl)-imidazolium, 1-benzyl-3-(2-

-trifluoromethylbenzyl)-2-methylimidazolium, 1-behzy1-3-(4-methylca.rboxylatebenzyl)—S-phenyl—

imidazolium, 1-benzy1-3-(4—acetatebenzyl)-5-pheny1—imidazoliuri1, 1-benzyl-3-(4-methylbenzyl)-5-
phenylimidazolium, (1,2-4,5-diimidazolitim)-N,N’,N”,N*”-tetrabenzyl-benzene, 1-benzyl-3-(2-
propyn-1-yl)-imidazolium, 1-benzyl-3-(3-hydroxyl-propyl)-imidazolium, 1,3-di(2-phenylethyl)-

 imidazolium, 1-benzyl-3-(4-acetatebenzyl)-imidazolium, 1-benzyl-3-(pyridin-2-yl)-imidazolium,

1,3,5-tris-(4-methyl-imiazolium)-linked cyciophane, 1,3-dibenzyl-2-(1,3-dibenzyl-1H-imidazol-
2(3H)—yﬁdene)-2,3-dihydro-lH—imidazole, 1-benzyl-3-methyl-imidazolium, 1-(4-cyanatobenzyl)-3-
methyl—imid’azblium? 1-(4-carboxybenzy1)—3-methyl—imidazolium, 1-methyl-3-(4-acetate-benzyl)-
imidazolium, 1-methyl-3-(2,2-dimethoxyethyl)-imidazolium, or i—(2,4,6;t1imethy1phehy1)-3—(4- '

acetate-benzyl)-imidazolium, or a pharmaceutically acceptable salt thereof,
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