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METAL TRI ANGULO COVPOUND AND METHODS OF USI NG THE SAME
FI ELD OF THE | NVENTI ON [ 0001] The present invention
WO 20081129910 a netal triangul o conpound and mnet POHSG0S/000110
its use. The invention also provides a nmethod of
i nduci ng apoptosis in a cell as well as a nethod of

MBS TRESNEUE GRS Nn. A0 TE TGS b balNGa HE Shve
bei ng the second-| eadi ng cause of death in devel oped

countries, and ev%ﬂELﬁﬁRﬁﬁQEE&E?ﬁgggo e of death in

e.g. Australia, Japan e and the nale
popul ati on of the UK and Spain. The nunber of people

. o i ne i
K@&g?f%’g# g{:és&ﬁriﬁ@erntl‘éﬁlﬁaatlé?ﬁ‘)r ehfn%ta'l Hedne AR d?)%opotugd and methods of

ss cancer therapy has not nage
itsdse rBrsevadioaalsorpovtidés ¢ methnd bhimdueing apbptess ites aclbas well as a
003] The failure of a cell to undergo apoptosis,
m%g%‘g? GURBICAICHIOZERESIS s a nmmj or factor contributing
to occurrence of cancer. Mst anti-cancer drugs and
gammuai rradi ati on exert their lethal effect by inducing
apopt osi s. ChdCEGROYNDR ORMTHECINYEMNIION ar gel y
based on the cytotoxic effect, in sone cases also on a

t cytostatic effect, of coppaound used, for .
eg@ﬁﬂ éawr %@Wormeaqf@yptgtwq; ywlq;,ﬁqemlgt (?16 §eeond-leading cause
of Neh@SirS detelbfid’ B5RRG&K, Wi l’bvgﬁttﬁp‘ﬂuhﬁ)@ \One caBRonf death in e.g.

anti netabolites or structur anal ogs, and
Australés, Japan, iKemea fSimgapotei aitli the malpdpiiation éfthaykolnd Spain. The
of the inventjon t rovi de conpound suitahle fo
nofibet 8F R5RE g Seeclo Bhectrnch §E08 hreatias Npriless cancer
the@ityetéds nOf miaheddy @BdreAe chitePHOMLES if tHELAQRreLdecades.
I nduci ng apoptosis in a cell. [0006] Another object of

t 0003 NV failafe dfSa éedl tBruAMérde apoptBdis) Phlo@hmBie@\@N dett, is a major
carC|nqgeneS|s (cancerogenesis) in a cell. [0007]
factorocomiribuingede Qscurrpree; Al éardepnMost taptimensardérugs and gamma-

inﬁ?ﬁfdﬁaﬁféﬂ | Gai ﬁgﬁp Qffeld %g En(a[lcﬁlg egﬂo‘:p%isa Chemothera%y is thus

tunmour /cancer and/ or preventing tarcrnogenesis 1n

curceltly. lafiidipVBadéd@n fhelleytondANEffedy] MOMBje tasepnlBo anpetie ttOstatic
metal trian onpao [

j nvention provide ulg ¢ nd, i.e,._a.
cfipgh; At EAPPRINGSRER. dor PXamlG YAV o of JONAr BkYigtion ighibition of
miRRE RbréRh& ath( InktabDRIE Via BhtilStapEliRS toﬁ dehEQmIt HBlogs, and

roup consisting of aliphatic, cycloaliphatic,
Dl\gt‘p untercaletion of antibiotics.
[0004] 1t is an object of the invention to provide a compound suitable for inducing

apoptosis in a cell.

[0005] 1t is a further object of the invention to provide a method of inducing

apoptosis in a cell.

[0006] Another object of the invention is to provide a method of preventing

carcinogenesis (cancerogenesis) in a cell.

- [0007] Another object of the invention is to provide a pharmaceutical composition

for treating a tumour/cancer and/or preventing carcinogenesis in a cell.

SUMMARY OF THE INVENTION
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aryl al i phatic, and aryl cycl oaliphatic groups,

conprising O - 6 heteroatons selected fromthe group
weansiigtibng of N, O S, Se and Si, and an el ecR€HRGI0EH0110

noi ety. The electron rich noiety is either (i) a

het er oat om sel ected from the Zroup consisting of N, Q

S[(m08] S8, COOO—IIW aspkit) tﬂg lﬁumiohombldeg @Urﬂetﬁl?hﬁﬁxﬁgl@ I:drﬂﬁ@und ie a
tnny@,ear CNBECT ORKBIZRE)']?“ WCRE’@ (Ff tbmsr@raéffi@m@ﬁ) A i s

selected from S, , N, O PA, PXB(R2), P-(R2)3,

wherein R2 is H oL an al |¢;6at| c, cycloaliphatic,

aromatic, arylalip aryl cycl oal jogphati c group,

that i ncl udeQ(E)\& roat 0 el ec fed fromthe

group N, O S, Seec);l are |igands

i ndependent | y sel eCtfe R2), CN-R2 and

_P-(R2)3, CR—NCARB/a\d P-R2, whepei COH or an

al i phatic, cycl oal}phatic, aro |C,Qaryl al i phatic or

aryl cycl oal i phatic /o i ncl ud€sf00 - 6

het er oat ons sel ectH&r\

Si. B Dand E are an pendently sel ect ed net al

atom of the group osm

rhenium iridium
tin and rhodi um b{(j)ﬂgu I}\ foEbner aspect the

i nventions provid a nethod of form ng a netal
triangul o conpound of the general formula (1). The

wheadih ®d ik @Slbbté@%oﬂ{ el gbig c@s?dﬁﬂ@@ﬂ@ﬂplﬁtlc?w&bhatlc aromatic,
formula R AH. Rl is an aliphatic, cycloa hatic

armlwmflﬁcandérxméﬂl?aéwaem%gr@pp% Wmey&msah %h%t@rpetogwebcted from
Bt doﬂﬁkt §f lq 0,%& I'S%ta%'ao.‘ﬂt @ie@ﬁ:&? ch 'hﬁmatkh?he electron

roup e and Si. RU er mcﬁudes
Ir@@lﬁtb’aﬁ erthqrr(l)rmhfématoth@l@It@cﬁrmmnhfr grohp wonsstingiaf N, O, S and

e (o) c f h p
S 1y MR AR R 00, P Se. O
OI'@]JNEH, NeleeNE8d-N$« NGM),QECIIG\TILR)Z (qu@)ﬁindn-gll:@f A- lﬁgel,ected from S,
I 5 H T e’ = 5 - t4 N’ N: . - . ) - ) .
S S5, PO 8 35, e o oSl b
ardnfieicy) raﬁjd@llplﬁﬁsldit %mﬂ:y&ﬁalﬁ)haﬁe gr@ap, NhatPfdtludes 0 - 6 heteroatoms
PC3( R2), P-( gr selected fromthe

selggt ;ﬁoebﬁsq %‘PPP@" & ¥ S%ambﬁatlr‘ 3 apéligpeieands independently
sel@ét@@%hpcoafﬁtﬁiz),p@ﬁtltzamﬁ'?ﬂ(l@ |Cfd Neé *‘é Q.H@P'Iﬁ,o herehm R2is

groups, conprising O - et er oat ons sel ect ed
H grrqulphatuocysoaméxaam@matlcrhwldmmod of arykclyelpaliphatia @emp, that

T L 1 R TR 5 SEVFER 8,4 P 1 e
an amde;wndemtje pelacted trhatals etoac tof dtheegralp atsminm) nitheni @me Yhenium,

..asm um thenium rhenium iridium tin and rhodi um
m‘f‘i‘,n’ Eiaﬁﬁig’og*o‘“%re | i gands i ndependently sel ected from

- .. CN-R2 and with R2 as defi ned
0003 Y5 & e spet e da@ﬁ@ﬁa%ﬁfwdqsraome&?@ oh frpang a metal
triddguleBompdlind\NeX Qhe Hdeneral formula (I). The method includes providing a

compound of general formula RI-AH. R! is an aliphatic, cycloaliphatic, aromatic,

arylaliphatic or arylcycloaliphatic group, which includes 0 — 6 heteroatoms selected
from the group N, O, S, Se and Si. R! further includes an electron rich moiety. The
electron rich moiety is either (i) a heteroatom selected from the group consisting of N,
O, S and Se, or (ii) a functional group selected from the group consisting of -NH,, -
COOH, -CONHj,, -SH, -Se, -CN, -OH, N=N, N=0, -NS, -NSe, NC(R2), CN-R2, P-
(R2); and -CF3. A is selected from the group consisting of S, Se, O, N, POy, PO3(R2),
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[0010] In another aspect the inventions provides the
use of a netal triangulo conpound of general fornula

W@ pgosfizriphe manufacture of a nedi cament for i NRCEBGLH08/000110
apoptosis in a cell or for preventing carcinogenesis
inacell. [0011] In a rel at éd aspect the inventions

P-fERYT, &ﬁaea et pog of (Lp gglﬁ&m%%ﬁbfﬁngﬁgnﬁf' H, Wfi§hatic,

I ncl udes adm nrsterin
cycioaimhatld, arbmgec;elrﬁllalllblmtxnmmi a(rybcyclbﬁ)lﬁlilﬁhc lgnowgps f eomtprising 0 — 6

e.inve 0 Vi des thqd entln
helel ARy SARUEY Fof, it iy . B Nem Bt THF R furher includes
comacting taé ebﬂnp@urﬂi dﬁ%eﬂéral fohaﬁlgtRIOAwau Bgmﬁf)urﬁﬁfﬁf)ﬂﬁula (111
formula (1). n yet another aspect the
I nvention prOV| fs h phar maceuti cal conposition for
i nduci ng apopt obf s \n CKéII and/ or preventing
carC|nogeneS| ﬁ\a~ . Wbe phq?naceutica
conposi tion |nc udes a ngul o conmpound of
general fornmula (1) pr a ph ceutlcally accept abl e
salt thereof. The pharmaceu 03|t|on al so
includes a carrier o d| ent TAILED DESCRI PTI ON OF
THE | NVENTI ON [ 0014] presen Q nventi on provi des a
met al triangulabcu?2§£%§Lé6 the general formula (I):
In this formula RL @ an ali phati c,
cycl oal i phatic, arlematic, arylaliphatic, or

aryl cycl oal i phatic group that includes 0 - 6
In ldeit dommilar®, Diaml Eadrormm inbegendeérdtlyeseléstaimmesd] tsth ofritle group

typi cal.l has .a nmai n. chai n.of engt h aof t o, about .
rﬂ%’?‘b U, FReNIUER SRR An ﬁ@&é&‘%‘é‘fl A ]2 p} L° are ligands

indep&idRte sbRcttd fAm O, SNOR2H CNTRE afd P J@RB) Cwith R? as defined
yclgallggatlc aromatic, arylaliphatic, or’

rregRdeneadensiydrom apg/angithes NGr&Hy Q%Nﬁ%pr H.
oI ar, non-pol ar, saturat ed or unsaturated groups,

|[ﬁ@1QJdnn§ﬂ r esparipthe txertimmeyprgiisiep. the s orfea metal tnangulo

o AR P B TR0 o FAPBNE 1S AT o nn

apdptosi$uaraeelleorifocpredaning Bainmdgenests iniacklinoi ety. The
el ectron rich noiety is either (i) a heteroatom such

6[901\1] I0a Blatetaspect thy infértjond pfdviddsiaaiethod bPitducing apoptosis in

anpl es of a respectlve functional group include, but
Eﬁ tmethedtisgludes admjmpstenngjpometa b@lan%%ucpmp@eydm f general

formfalNR2, - SH, SO4H, -SO4R2 , -SRR2, -Se, -CON, -SCN, -
: “NSe, -OH, -NeN, -N=O, -ONHR2, NC(R2), ON R2,

! . | . . .
93RO g S A PO s
a cell. The method includes administering a metal triangulo compound of general

formula (I).

[0013] In yet another aspect the invention provides a pharmaceutical composition
for inducing apoptosis in a cell and/or preventing carcinogenesis in a cell. The
pharmaceutical composition includes a metal triangulo compound of general formula (I)
or a pharmaceutically acceptable salt thereof. The pharmaceutical composition also

includes a carrier or diluent.
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3-am nocycl ohexane-1 -yl -, tetrahydrofuran-3-yl- or

n- pentanol -5-yl-. In sonme enbodi nents RL may be a
wedoenguyrl i ¢ bi dentate, tridentate or quadri deeit/sG®08/000110

noiety. Denticity (synbol K) refers to the nunber of

bonds via which a noiety cand at least in theory,

I nt eract t I ﬁ(ﬁi‘:ﬁi

nunber no\r?%igﬁﬁgﬁoﬁsﬁﬁw@t%%ﬁ whi ch a m)l ety

n.attach to a netal . 015] In formula (

si% é@l If%% r\?semcmvemﬂee i eSa%awl:al (pengylar ?ﬁ@pﬁﬁ%&fﬁmgeneral
forti®Ya P§ H or an aliphatic, cycloaliphatic, aromatic,

aryT1 i phatic or aryl cycl oal i phatic group that

includes 0 - 6 hetetoatons, typically with a main

chain of a length 1 to Goout 10, aboyt 15 or about

20 carbon at oy Res ec ve het gyoat ons[* 2may for

i nst ancebe N, d Si. L1, \tﬁ/and L3 are
i ndependent |y sel ect [ ga may be CO, NCCH3
and P-R2. Ag 1_r_1J_ be an aI|p I~C——
tl
b v

cycl oal i phatit, aryl al i

aryl cycl oal i phatl c that I udes'@
het er oat ons (see a sonme e (adi ments L1,

L2 and L3 are CO B d are independently

sel ected netal atons of roup osm um ruthenium

rhenium indium tin Izyd Pﬁ\m@mccor dingly, a

conmpound of formul @ \ibnprise as centres B, D

and E only one kin of met al atom for exanple osm um
i Q50 T R 59 P Sl Bl i, o
arydSyEl dalipAat giprl tHan 1n[::IﬁG&§D Tlachdiarbatomik |’(ge Caﬁﬁﬁh@ URstSdidfe from

excl uded: decacar bonyl [ m [ 3- f(dl et hyl am n

a

carpon) andrbYmeally haspt g Ehpinorfad éqqgﬂhpﬁ;ldﬁoo@hqur 120; easkan atoms.
Re%ﬁéz}(%”he%?ﬁﬁﬁﬂrsb&?¥ o?*{ﬁamﬁ&[ B N - emegcapter The aliphatic,

ndecanoat o tri-triangllo hy rogen osmat
cydedgmbangoarpinatioy arylaliphatic, or arylcycloaliphatic moiety may also 'include

othsin?@h AT IR PSR A0uPt. Ry et foF sEfERle G coony

iph I Joree éﬁi@odﬁm@ﬁt@kﬂlcﬁl @lnforlo3 tolh&Xabgotic aromatic moiety that includes

| ] ethylidene dr azi necar bot hj oam dat o-
0 tR §-y ]k@?rpa%)frﬁy Iit ermpreinglndes i ghegtsgn rich moiety. The electron rich

o e e N

Exhinpkesiofl atrespe&ﬁzeldﬁ]u}tmal grpap otchidef butamgmdtd)mnsam toyANH,, -NHR2,

OB ORH PN - EORERE K §B,8, -S0,R2 , -SO,R2, -Se, -ON, -SON, - |

NGaNRY dNS¥Y-GH 4NN I INES, \WINHR 2, NC(R ]) CN-R2, P (R2); and -CF;. To
1H cycl opropa[3 4]cycl o ent af '1,2-¢ razol e-
name@ wollhsteative ¢samples.,. R Shiay-in mmy@mbpdmnqnts beneapirgamide-8-yl-,

decac on (IR 3E
>R R BB o a8 Toht S orgmimaldy o In - some
embo@ihttaps R 1‘33)019@ a@@tdf&&}@h]: thidentdté, arigettfte ¥ uddtidentate moiety.

decacar bon 2- et hanedi t hi ol at o-

Deptieifysy ﬁyg FQf?TF |t0 g BrgRAr of benduyip vetielha araietyag afileast in
th : Ség{epelcm1 1a %étal.HT §'p_pcalP)y ft' r'é}"egé R)efﬂet M?tn%(m-zcol]tlg\h“us donor

sites by which a moiety can attach to a metal.

[0015] In formula (I) A may be S, Se, O, N, POy, PO3(R2), and P-(R2)3. The moiety
R2 may be H or an aliphatic, cycloaliphatic, aromatic, arylaliphatic or arylcycloaliphatic
group that includes O — 6 heteroatoms, typically with a main chain of a length of 1 to

about 10, about 15 or about 20 carbon atoms. Respective heteroatoms may for instance
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kS2: kS4: kS4] ] hexa- osmi um ei cosacar bonyl di -
m hydr o[ m}- [ 6- (ner capt o- kS: kS) - 2(I H) -
w@oosdemetr hi onat o(2-)- kS2: kS2] ] hexaosm um PCT/SG2008/000110
ei cosacar bonyl di - mhydro[m4-[2, 4(1 H, 3H) -
pyri m di nedi t hi onat 0(2 )- kS2: kS2: kS4:

k$S4] ] hexaosm um IE fm nobenzenet hi ol at 0- KS:
be) P %{ﬂb%ln% %?wr% arerindapendandly sslegtediligagds, which may be

coesraarp 2Dyl TRl G
T pyr gﬂnet ? a‘ﬂ{ nt Zm% ] fﬁr/ Ial gl?tlach cloall]%hatxc aromatic,
arydehphaac loo aneyvida}adhn[mgroup that mcludes 0-6 heteroatoms (see above) or

égg’%ﬁgﬁlﬁb}%n %Edofg?qﬂ%(lg% ﬂ%%ﬁ@ | an uallr(e) 1r?dsepen({yntly selected

m&él' KbrRY6f eHen Oéb'i‘ﬁlﬁms rihbhitb, tﬁlblﬁﬁﬂl“'lﬁdﬂﬁm tiiand rhodium.
undecacar bony dr o[ m t hi our eat o-
Acgomlingly.a memqu may comprise as centres B, D and E only one

CAFGEHR B e P A1 O B

kit ¢ffvnélat alombdry tiddatietardtoms, FoSaniployélfidbhl dndirhbdpay! 0
osm um decacar bonyl -

nfoloy 6y DherfdiReny bbrhpaufdeat@e)&lﬁie]dt deddchdoaW| |9 [ P EdiétHlamino)-

triacont acarbonyl [ n6-
2,2-gingthyli1apropanehidlagy]]- i SdioaH)tnztnugutOIﬂsumnoqe@ac)ar&rSl-S -hy8ro[p-

y Mr[?%rcgmg’]é‘gﬁ%fs S 3 pistgHIo! hogsa o degaspybons -
hy R Rhbreaneh  R68) RafthT L e RER NN, ferpparbonyifu-{2-{1-(4-

( l-hmhbyyl-rlghﬁ%gle[h;&h)—@-bkﬁ%&ﬁﬂbmmlo[mb .ajhexdoeyiydthylidene]hydrazine-
[ ro-_1-me
cari’ﬁ:(m%nas%teﬂ@ oS i M?%L -tangylo  ASTAYAT odecrcarbonyHinli2d 1-(6,6-di-

m @D LGRS AL OO AR o csocs
h mo&rh\luﬁaﬂag{xlw @ﬁrﬁﬁiﬁe nxéc)acﬁs&imﬁ ébam@m,dm,osés) 3b, al 42,5,52-hexa-

drotri-triangul o osm unj decacarbonyl

Yy
hygior Sbhonsy ﬁ@tmmm&mmop@s;qypmemn1aaagpymone 1-car-

0
bo R T R Ao TRl i feceeerp i Bydrp LR .
I
e T RSPy eI lheptan:d-one | qrimatol -
angdai uoymilesac detmagbonylp- (hg/-dma{)ednluolato-xs kS)]-p-hydrotri-triangulo
m (2-t hi azol | di net hj onat 0- S2: S2) | tri-triangul o osm um
OSIHBER, ¢ gpqgé@ﬁa; ony wlpyﬂrﬁﬁpS [2,4(1H, pynnndmed1t1uonato(2 )-kN1:xS2:

I di net hi onat 0-,S: S) J.tr
SRSt RS ISl SR i PR e R £k 2018
R @idatd(2-H hdSa Gl Re LR IHR, HE5asAbGRINL-h 4-[2,4
pyﬁ%h 3-di hy dr(g gH— benz:‘”medazo | 'e-” 2-t hi onato- éjsﬁret“ (2,4(1H,3H)-
pynmlltjmcd)ﬁllon-atd(ﬂan@Zh(SZoeﬂm ©R#]Jhexaosmium, [pu~(2-aminobenzenethiolato-
2(3H) - benzot hj azoI et hi onat o- S2: S2)] decacar bonyl -
Ksﬂ%ﬁ%?qfrbolmlw t5i-iargylm osaueac deeasarproylri-hydrpi-L-hydro-

xy GRS kﬁ{?’%e%ﬁiﬁa%w?éf IR AR ol

l C B -
S G AR T S R R T ik

xy@¢ til)spyridirethivaatoc$i$) tri-tidmgdioogsmituf2 unddvacurodratrpFiaideo| u-(thio-
kKN2: KN2)]tri-triangul o osm um decacarbonyl |
urgaiq-3: 3taitrignguie zsmmnaz@ﬁcaeﬁrmé{# (4,6-dimethyl-2(1H)-pyrimidinethio-

natr?}l\%Sﬁr%Emkgny drot I trl ungl'II ecacar rrx?ll[p. Fﬁ%%p%en%huoureato-

S:S)]-p-hydrotri- tnangulo osmium, decacarbonyl -p-hydro[ pu-(phenylthioureato-S:S)]tri-

triangulo osmium, triacontacarbonyl[p6-[1,3,5-triazine-2,4,6(1H,3H,5H)-trithionato(3-)-
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be-i zot hi azol am nato- kN2: kN2)]tri-triangul o osm um
[ m (benzo[ h] qui nol i ne-2-am nat o- kN2:
wop@pnaeacar bonyl - mhydrotri-triangul o osm uPgT/SG2008/000110
decacar bonyl - mhydro[ m[4- [ (I
E) - (4- n|trophenyl)azo]benzenan1nato

S: i“gLé‘J?] kt]g)ﬂon% g’? gcr?g%g%% 6 @%‘i@y]%ﬁﬁé -2 2”(]19%&1@? h -propane-

tmb)ald]q g HyldrRAGH m mxuﬂeca&@rab&wﬂyi LR pLdindthyl- 1 -azetidine-
,4-tetrahydro-1 -[1-(im no-

prmxanktm)céath)ah} budnotsi-trimagap]asmiurhy denagarbonydfr Iydrdihydro-1-methyl-
b h d d

s o gﬁm%ageg@a?%r%"aﬂ? fecacabomyil ety

T ——

phéﬁﬂhﬁ&hﬁ@t}ﬁ&ﬁﬂiﬁb@x@Hi]@ﬁh?drNrMﬂangﬁlbméﬂﬁ@nhr Heda[:érﬁ&g}ﬂlpphydro

osm um decacar bonyl

[N _(meﬁylmeﬂmwﬂmannaam’éc&)ﬂtbdmangtdat asmiidey; )decasakhyoohybishiydro[ -
trian

B R SGESSES Sl ronto pomom, dccatom
hy!rﬁa%zl‘l%éﬁlg ?ﬁa%r&g {th@@ﬂ]gn trﬂhguqxdrgstnﬁl t r 'd%n&lﬂrbonyl -p-

nium C acar
hyﬂi‘oﬁﬁ-é@-ﬂﬁhiﬂﬁdh‘)é’tln&(dtcﬂk?@ WM@WbQﬁ%hP -de@acatonyl-p-hydro[p-

m yrotri-triangulorutzenlum [m (I
(2-1m1daz<b‘la1m¢th1@han§ SPtrPtriadgdni matgum, [p (2(3H)-benzoxazolet1nonato-
m hydrotri - trlangulo rut heni

S: ééilf!fcggﬂﬂe acﬁ@g@@%w RETR) e crcarbedim-(| S-dhydro-2H-benz-

1mmr$géflgr20ﬁﬁ#na{<¥ g?ﬁfﬂn% {j)hkﬁdg}‘fel{hﬁkim OL%R@] B.l gzrggﬁ %ngtluazolethlo-

nat@sﬂn deRskafbdny1-pHyaroti-triidd@ld Ol bewiung Wmeeidaﬂﬁmﬁilp-hydro[z-
(see above) are excluded: 3-(diethylamno)-2,

(phispleinprydP: ﬁbwm@a@w-mmﬂwdpmmwdedmeb@yw -hydro[u-(2-
N P O
A A T @%aﬁwﬁ% B

ﬂuaiwarﬁmb&immmm]@tmmol osymhm;: dedat&bynilhatd,5-aibydfte3-thiazol-
an ogﬁgen cont ai ni ng functi onal Sroup and up to 1

heYBl-gdrdmtri- tm«rgum erenigmy deqacarbpuid i rgydraf-(4-methyl-2-

hydr
berlzo ng%o&z{gmﬁ%) lf]ﬁ% E%IEH F‘lea{léﬂg {]O%El%lha Weg@éﬂgpmolme -2-aminato-
KN|2 QNQ ]Qééécgrbowq[ Ry d¥t- ﬁiiaﬂgulg eS%hitim, decacarbonyl -p-hydro[p-[4-

hydroxy-pyridine-2-yl (1Rcluding the Isomer

[(1E)-Iﬁéy-dltmpheﬂyl)dzy}%ﬁzqnymudtmeNatNa]MMgulo osmium, decacarbonyl-
6 nercaptorggrldlne yl - (|nclud|n the isomer

FRIBC ngefhanammata-gNNe NN triangulo osmium, decacar-

bow1%%%§PWM§éﬁéq%§ﬂ %Pglﬂwgh%ﬂeﬂ%e&y){]quinolinato]]tn'-tn'angulo

L 1
osxﬁku% %@cgbﬁ%ﬂg}%ﬂn@'ﬁﬂmﬁg%ﬁgﬁﬁgpgggﬂg ) y]rl -hydrotri-triangulo

osTmﬂfliegddacbomﬁ}[ﬂ-(@BMbro,-Z -pytidihiniinatoiND M@]L;e—h?dmh't -triangulo osmi-
i ncl uding the iso
umy, degacarppogli(hydezinerarhoxamidgtodVidilyL-hydrotri-triangulo osmium, deca-

carhpry (B A iR Bt Nk ot tgnepiosmium, de-
cac‘iaj?&é{ﬁ?[[rm‘f@iﬁ%%l@g‘ﬁﬂﬂ%tﬁﬂ‘% nzkm{é ng* 3)r§>gngmecarr)ommlat8]] u-

azol | df ne- 2-eny azo
hydretr-aidnigaloohitifedrium, decacarbonyl{u-(4,6-dimethyl-2(1H)-pyrimidinethionato-

S:S)]-p-hydrotri-triangulo ruthenium, [p-(1,1’-binaphthalene]-2,2’-diaminato-kN:kN)]-
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2-yl-. [0018] In sonme enbodi nents of the conpound of
general fornmula (1) B, D and E are identical. B, D and
wa2008412f10T i nstance be osm um In such enbodi NneCt/SG2008000110
nmetal triangular conmpound can be depicted by the
following formula (11): [0019] Fig. 3 depicts a few

j |.2X
e LS PV BRGNSy SAJ TS BRSNS oo
cafbohyl-ji-fiy 8@tk -t¥angulo ruthenium.

[ m (2(3H)-benzoxazol et hi onat o- S: S) ] decacar bonyl -

N0Y T @t som¢ éhbadihtlents FtdnpduadSmNhicB B, 25 and E-22¢ osmium and
decacar bonyl - m hydr o[ m(2 i m dazol i di nethionato-S: S)]t

A 1si sutphuartgw fadlovang moigtieaB! Neee BFP)5u@8x@)ded: 3-(diethylamino)-2,2-

d
2 Pﬁéﬁ&b 2+ Ry PRY-Bading 2y hi oﬁgtd&nethyl-pymdmw-yl

81 tHéi’%ﬂf?WGdh{e't Wyar& middAen d id-11-yl-,
<m8¢225 T T undecancc -1 Ly

cthapelr byl zmr@p@%muﬁwﬂ ha o’:hatb@tl@t@) ]ethySIdcrtq -ydgadinecarbamidyl-

b
AR, FPERRpt 45 Sl oy ARRE TR, . oxveen-containing
fukctdnd 29U rid- dp toanwg@n ﬂ§t’é}défﬁrﬁ)cﬁ§1dﬂﬂe-18}4@915hﬁﬂxrg§he isomer 2-

decacar bonyl - mhydro[ m (2(| H)-pyridi net hi onat o-

hygrgopyedmer 2enyl.r |lahygmxor-mdm9ra yicAmcnding] tte4 somgn - 1ghydroxy-2-
TR R SlRRG 191 (iglyding: e o G2

hymhrp}gmr(eﬁl’\[SgM 61@&9&)’3@-@911&)16: yﬁe@ﬂaﬁdlbg rthé -isomer 6-mercapto-2-
m I O m mercap
hyghrg- nwﬁtrtfh%rﬁayl t o]’-]aFPPQttePFf‘deSGT’ 0 @@mwe{@asﬂoenyl- N-phenyl-

RS vy P et epy i N il

2 b—dﬁnﬁh;ﬂlqnmpmiee3 y[ 31rﬂ1da2@>]1kime-ﬁenyl 1-methyl- 1m1dazole—2 -yl- (mcludmg

ok AR VPSR S b,

N- ¢Jn€é¥§ﬁﬁﬁé®%ﬁﬁﬁamaﬂa&yﬁyp[ ?ﬂamﬁlgquw isomer N-A- methylphenyl-
H, 3H) pyrim di nedithionato( 2-)-

¢ s kS |] japeliding 2 renylm YedzimideolinERAnyb, and benzothiazo-
1ind3 q54 16- 8) ei cosacar bonyl di -
I Ry dr of mi- [ 6- (mer capt o- kS:

T TR LS AT R 378

aranideiidal. -B, @) @ndiBmiah Yor- instance be osmium. In such embodiments the metal
3- oxobi cycl of 3. 1. 0] hex- 2- yI) t hyl i dene] hydr azi necar bot
trighgular Forppennd.aan bg depiciadyhyrthe lkow %&mnaladélan um
(CAS- No. 753453-92-8), decacarbonyl - m hydro[
m [ (I R 3E, 4S, 6S) - 4- l(msrcapto-
kS: kS) - 477tr|rret bi cygcC@Q] 4. 1. 0] hept an- 3-one
oximato]]tri -troe y\ ;rgum (CHE No. 2Pp6240- 80-7),
car bot hi oam de- kSl: kS
m (di et hyl car barodi t hi cy(o

decacar bonyl [

m [ (3aR 3bR 4aR 5asS) 8 M /hydr o-
(CAS- No. 753453-90-6 ’ik

osni um oC L

5a- hydr oxy- 3, 1__1_r e
1H cycl opropa['3, 4] cy\QI opental 1, 2- py zol eCp
otri-t bangul oosni um
[
m (1, 2- et hanedi t hi ol
osm um ( CAS- No 288141 decacar bonyl [

[0019] Fig. 3 depicts a few illustrative examples of metal triangular compounds of

~ general formula (I). Further examples include, but are not limited to, [u-(2(3H)-
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(CAS-No 102931-07-7),

decacar bonyl [ m [ N-(4-fl uorophenyl) nmet hanet hi oam dat o- S
woO BjopAa2rmvhydrotri -tri angul o osm um ( CAS- No 79787F/S62003/000110

decacar bonyl - m hydr o[ m ( N- phenyl net hanet hi oam dat o-

S:S)Jtri-triangul o osnmi um (CAS-No 84027-35-0),

beRRXAEAEMRIMAoL $8) |decacarbonyl-p-hydrotri- trlanFulo osmlum (CAS-No. 87225-
(b, b-di net hyl -1 -"azet i di nepr opanet hi ol"at 0)

271),hy ddesacarbdnyl- aﬂxydt@-@&-mﬂmcﬂﬁk&t}hbnét%&naﬁm@llo osmium
n

(Ao o TN desrsrsbaR-{ i Hsden-RHchsavimiderots fionato-

S: Sl ARG OiaBRT) UL NS 4742590 1) acBRSRRAL LA thorye- -

hy@rokipi2prdj- pyﬂfcﬁaethlsaatb STSﬂhtdfrﬁhEhlot oy @ 2$MoliM 78484-90-7),
(CAS-No 103602-16-0), decacarbonyl- mhydro
def%ﬁ@ﬂﬂkﬂewﬁyﬂﬁ@éﬁhﬁwmkbﬁmPb)amm@letlsppatmmsﬂmséhlgmﬂt@angulo

osrﬁf%"m“ﬂkkﬁ’*ﬁ%ea€4‘69%§5§3ea ST PR S P ipsdignato-
xS9; Noos?lﬁ&rﬁ?(é"Ag 3) 178‘132@‘3 )PRRN L arb y[[&é‘g-'\%unethyl-

m penyt I oureato trltrlang oosmum

2( 4B militnedhionato-S: S)] H- hydrotri-triangulo osmium (CAS-No. 162973-40-2),
triacont acarbonﬁ& [1,3,5-triazine-2,4,

degchtioBH- iHHydnof i~ rgcrgapj() 3;S)K$et$a®lato]]tr1 tnangulo osmium (CAS-
Nog é?é?;‘@r%%ﬁ ].i, ]pgc%gaa}bgns [Pu—LtEj[ -Eﬁa -ﬁ\}pdro%g/?’lordflzmgllzmgba-oxo-6-oxablcyclo-

[3. Fbﬁ?éﬁ?-ﬁ %@8@&%@%%%6@%@%-Qsh-'}!l%hy‘&'r\!?t)x]utiﬁgafor bnium

(CAiS(N?cC a8 §19p10y,( 4iwsakaitydhiyldi4r- hftiraﬁ,@L[Q[Yl(DHB(H) -pyrimidinedithio-
KN2: kN2) ] -m hydrotritriangul o osm um ( CA

nats@assguo@z@ys RSl hy6Po0s) (CASNo. 252754-16-8),

cicfienpTYiEY &l RO R AT ey aah Rratogy) kS22

heﬁ%@ﬂﬂfrpﬁgb’é LOs)MAWEINRL 252754-15- 72 decacarbonyl[p-[2-[1-(6,6-dimethyl-

m (4- nmet hyl - 2-"benzot hi azol am na
3 dbetclyNBH t O]hekm)d)'@h&lmemﬂhydrﬁzlﬁ%ﬂad‘tm&aﬁﬁﬁﬁﬁn@ﬁsH}u-hydrotn-
2(3H) - benzot hi azol et hi onat o- S2: S2) ] decacar bon

mwnlqusmlpm (GAS- hlﬁgm%Sé%&bnﬂfwgbwlsvsmmbsﬁ(@&% 48,68)-4-

(SRS Tkl i M b R ¥ Gt AR gt

osTHIVEE F@ASING @524033@7)(1 fdebacarbonyl[p-[(3aR,3bR,4aR SaSRb?)a ,3b,4,4a,5,5a-
m (thi oureato-S: S)]tFi-triangul o osm um’ ( CA

- hexahy @35S BRydtyxy-B hd-tripeatind{ I -qydlowrbpaid A2eyatdipentapl- 2-c]pyrazole-1 -

carggsok Nzgi%[ifsgfgiﬁ H%ro&bg@gg@(ﬁ%{;ﬁv}l{ I(éAg%o 7%%2}3 5% 6), deca-
TR BT oo 0.

54-8754%e:§ﬁrlﬂ>)1y1 Mmgrmohmbéﬁ S:S)])-p-hydrotri-triangulo ~ osmium
chl oro- 2- pyri di nam nato- N2: N2)]- mhydrotri-triangul o

(Clb‘éﬂﬁm HrO%SBASWII\B siﬁmnbawlm [N-¢-8uerephemy)methanethioamidato-S:S]]-
Wy %EEPPty9ﬁﬁ@%r%gm?ﬁsﬁ%ﬁ%wcmthw[u-(N-phenyl-
meﬂﬁgéﬁﬁot A B IE, SSIBRLRATNE Ny acscubom

[Bieﬁﬂemylhomhdméﬁr&péﬂétﬁfolm)ﬂ-& HydrAAchbglet hi @ae@- (CAS-No
S2. SZ)%trl triangul o-osm um ( CAS- No. 87225-24-9),

1348822 bdevptdrbon 1M-M[hﬂr(é-methﬁplmhnwbmhwan@hmhmmam-s:S]]tn'-
aﬁgﬂgg%)g%p.}?x}/ HCASREARAOR ALY 2 &hkarbonyigu-(1,3-dinydro-1-methyl-2H-

imidazole-2-thionato-kS2:xS2)]-p-hydrotri-triangulo osmium (CAS-No 103602-16-0),

decacarbonyl-p-hydro[p-(N-methylmethanethioamidato-S:S)]tri-triangulo osmium (CAS-
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ni um ( CAS- No. 673450-94-7),
[m(l,]"-binaphthal ene]-2,2"-di am nat o-
wabbokM)Fidecacar bonyl - m hydrotri-triangul o rut PEnsGINNS/ 000110
(CAS- No. 515134-57-3),[ m (4-am nophenol at o-
N: N) ] decacar bonyl - m hydrotrP-triangul o rutheni um

3
L1073 SRR N NS - ans

osmiumy it S-Not 11 5482741 %5, udeoararbonyl- (1BABF - (PRERARDUAABS:S))tri

[0020] In sone_enbodinents RL is a nono- to hexacyclic

trigpeyleat ?%nw e£(§/A$1ﬁ‘&>t 13187 r4@-9). 0 trizpoptapasbendiabd hd,S-triazine-2,4,

oA TRtk S SRDSrS LSO RBN, (ARG, LTl e
msmlmmy&b[@q@tﬁmnﬂmrpﬁwmaﬁ RNDHINS ]&ﬂlltﬁangbnﬁ dsaidB (CAS-

may al so be depicted as:[0021] In a conpound
Nof or#dil6a54-2)) d@!t@caﬂ@nalhd(‘hiirdmgroﬁb{hleb(ﬂmpinem@CNZJKNa)] -u-hydrotri-

ringgt13 GHBUER (SRS SA Dsh Mgtanartony il - A @-nitro-
phiH Dok el R AR B oS G ASTREDS R Y, deca-

3 M&@mt&ﬁﬁbmaﬂ@hﬁmm RK2 ad@ubna
cmégﬂﬁﬁgFggnH% Bi ochem stry (2005) 99, 505- g HICFMB bsmium

(CABgdmA$5853:0m2), fo2(8H)- hatzeﬂnzszolemtbomato-3‘82lsﬁ)jdeuaea19ﬁn5-p-hydro-
PPh3 P(P ridine, rldyl pane
EEBEIO (ostums (GASHNRy b BRI od corEHeR I HF b - methyl-4-

it i ket e

nyﬁﬁiﬂgabofﬁp((ffﬁétﬁbﬁﬁ)s :SY]@i-RAE1O N b¥maint egméﬂm I I1 969 D), [p-
be identical or different, for exanple,

(bmm[hhqun@d)noﬁ anmtoemN&st}ddcacaybmhpdryldmtg thipgguhel or osmium

RSN AP 2B Fbrsqationstlunabolts b ipBRaroth Hriming AN
AARRRSIO 1A Ranat S0 T O RRLS30£9099 TGO 6

chlBro-Rpsfitlinaaiiedo -2 2R u-IeydgstauBald aisfisurl NEC A8-NFDB4056-22-4),
doubl e and/or triple bonds (al kenyl or al kinyl

decraﬁarbpméba (N,N-@irrmﬂufhmhélgniaﬁdméath;ww&:ammwt@mmmayosrmum

(CePHoneesSEREN afsacrbonrt friziareseiay st ki hydrots
tridhIRr &inﬁﬁmS(@ASfNo 9245@0",35‘)( d%@cfégfﬂanﬁlaﬂ-%yﬁﬂiﬂ b MidsHidinethio-
nunber of branches. Typicall dr 6carbon (main)

nato+iRi: $2)j tnetriatgdo-bsmaurd (QA(S IHO 822514 8) tdec@@rimanytfgr(1,2-dihy-

e SeizpnGaly 39 SSAPDO PV EAEO R IGH- 4 - AREGY Puthe-
I t

oIS nsey, HLAER kAL OBl A

bomgdﬁydraupm@gul@bmmerﬁm (crsaaReuts 15 em-sABhAN (AhBophenolato-
one doubl e bond. Al kynyl radicals nornally contain

N:Nydedagarbonyl-p-hydrotri-triangulo ruthenium (CAS-No. 136291-92-4), and deca-
carbonyl[p-(4,6-dimethyl-2(1H)-pyrimidinethionato-S:S)]-p-hydrotri-triangulo  rutheni-

um (CAS-No. 162973-43-5).
[0020] In some embodiments R! is a mono- to hexacyclic aromatic moiety that
includes 0 to 6 heteroatoms. Indicating R! as a respective aromatic moiety (“ar”) and

indicating the numbering of the metal atoms of the osmium triangulo compound of

formula (II), the latter may also be depicted as:
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twenty carbon atons and one or two triple bonds, such

as two to ten carbon atons, and one triple bond.
WEWANL Y7 of al kynyl radicals are strai ght-chaP@I/862008/000110

branched hydrocarbon radlcals whi ch contain one or

nore triple bonds. Ies b¥ al kyl groups are

nmet hyl , et hyl, propyl utyI entyl, hexyl, heptyl,

octyl, nonyl, decyl, th m;,cﬁ‘@(sof t hese rzadl cal s,

i sopropyl, isobutfk; SO secOutyl, kert- buty

rceopentyl, and 3,3 di net® h“L¥H€H2§I§ yé mai n chai n

as well as the branches/ furt ont ai n

het eroatons as fgF—ngxtanca N, O S, S ‘Sr\ct;Q

carbon atons may be repl Ac by thes oat 0

term"alicyclic" neans, /unl &ss ot hgfw se st d, a
non-aromatic cyclic hde)bKo% on iety, which nay be
saturated or nono-or rated. The cyclic
hydr ocar bon noi ety may be SuDSELLHLSd Wi th
non-aromatic cyclic as wel hai nCé enents. The
mai n chain of the cycli®Chy droc ]tj’on noi ety may,

unl ess ot herwi se st at ed, be of any length and contain

anpoees Rmpdand F Fomls (DY, 12 AAdLE by o leRERASCO
BOFL tﬂnﬁc C|F? h drocarboégnnlety and thg gygllcpgn ore

liganchthat @an@fﬁ |(mm“mf€sd) rreajerfsghublity saeheascophasphine or phosphite ligand

ol SRR, hud O OEARSS s Y S Ffbale ol ik

hgmmn},ammt nmcgygsowaml @W(CQ@Hg:HmMeg)Igﬁab@?cﬂmaei&wolangelo
unsat ur at

d
ot FheJeiytel 6 Seertiortemsrt (ooay o8 S65-Phe: Qier figsads L tha
coftféf l)v'a{%r SHINBilRY fcRITR FHN, PRY,, gﬁ'@% gﬁ#@ﬁé I t3fiedl gﬁﬁ&ﬁpropane

non-aromatic cyclic as we fefits.
(dmx),l hZemddmhgriylpImSphmo)eﬂmnh)(dpm,az B dhis(2rpiystyl)qraggxaline (dipyri-

SRR P RDAChel SR B HOTBAL, PSCEREl A oen,

(Tﬁpiwsp ab Inyunetchﬂy lAyfdwO ThE bigands"Bl D)L3GHaY Be idvatibslas dfferént, for
or. 8 main chain atons in one ring. Exanples of
exwalﬁ, %@F@@pég 3 WetpRpdubi by copfearingli gand or betd may, be present.
cycl opentyl, cycl ohexyl, cycloheptyl, or cyclooctyl.
Botﬂ@zzh@hc gecdni "alipi;aﬂilcbnwabsgrmnlmé eﬂhyrvam‘istadeﬂ pstemgtor branched

n G an hai n, substi tuents ma rthernor
hy @Rt chiipar bish oy b Sahipted GupaRe gl pngrTaed gnd include
hetfoatddis Ge€ @B&QZ %%Mt&%lfpﬁ%@%ﬁﬂpbﬁbnﬁhﬁsﬁle or more double
het er oat ons e term"alicyclic" "al so includes

and/geiriplg lktmdy Kalkenyéor alkinyh moketichla The beanghesanf theshwsifocarbon chain
a&ylﬁtlluﬁ z{) &}%frgo%ﬁ elY“;lL %Iaggd?%g%t?ca%%l oerl]c%r%e':nrt]se af;hggfxydrocarbon

chdih ehiok nﬁalyz(mlilb{sg)tﬁaﬁmrstzﬂé@ 5& .of @it ¢ ledgthk @iy tortaidia@finamber of
typlcally have a doubl e bond in the resrectlve ri

bragighase RyPiegihy, e RugrarboimmChn nERAES | #p Belo 10, to 15 o to 20
cargéhg Siohis E‘iﬁng{egggﬁl‘!‘(eﬂ_ hq'acﬁl@ﬁlg]a:easrtﬁfgﬁ Icfiain TF Bfché i Scarbon

erw se st anar cycl
radicals which contain one or more double bonds Alkenyl radicals normally contain

two to twenty carbon atoms and one or two double bonds, such as about two to about
ten carbon atoms, and one double bond. Alkynyl radicals normally contain two to
twenty carbon atoms and one or two triple bonds, such as two to ten carbon atoms, and
one triple bond. Examples of alkynyl radicals are straight-chain or branched
hydrocarbon radicals which contain one or more triple bonds. Examples of alkyl groups

are methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, the n isomers
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hydr ocar bon noi ety of conjugated doubl e bonds, which
may be a single ring or include nmultiple fused or
weawalznely |inked rings, for exanple, 2, 3 orPdI/f@Ge8{000110
rings. The termaromatic al so includes al kyl aryl.
Typical ly, the hydrocarbon (Iain) chain includes 5, 6,
Zor 8§ min chaip.atoms .in o cycle, For illustratjon
of (G ERisETS. SoRFHgY b SEBPOY Hehepibl et B Gielericoug; Bhepenyl, ahd 3,3
dinhIRYIBES1. Both tBE Sndl®chdih ks Rl AOtheFAZARE mdy udRéPhdte contain
benzi m dazol e, 4Hpyran, pyrazole, pyrazine, pyrrole,

hetggpatageg-aser ifstange N, OadoBe or Beorztarkisl aioms maypdteengplaced by these

T RN 1 —

hydrotabaanidiétgc®hh haObasdna®d or mono-or poly-unsaturated. The cyclic
1,3,5,7,9-cycl odecapent aenyl -), [12] annul en, )
hy rg]:aéh%méqf,etyt MRy e pybsHRde WithpRehaiomatic cyclic as well as chain

[ nga)..: i d S ,
B! TREER" Sl b S, SANCHARIERSSD IENSARE unes tbenvs
state_dphe hefariyntengtheand sajsinnalyl memberuofhagohioneatic cyclic and chain
c1cBeB e ST Ron i AES st ol b BB wositens may
furfeffibre doRBRENGLRIRFRPAYoRERAKee i BZ§Csdbr ihi azi ne,
t hi azol e, isothiazole, 1H azepine, dibenzopyridine,
az[eo23leThéltermoalitycliotiieads) ahless dtherddgnitied, AFa AdaRto cyclic
oxepi ne, thiepine, thiaphanthrene (naphtho[ 2, 3-
mOKLY (- B JHYEFROpTDOB a1 T FIBmaY Be safgERdetsanono-or poly-unsaturated.

- QX f1i: ) - f L
The SRR HhErREHon o By SR, APRORE hpd cyctle i iheer@lld may also
be subshiterd/with fibe-aramaticalyelicasofelt dsechaimclemeity.dFleaagib @hain of the
noi. et ., un] ess ot herw se stated e of a | engt h )
cy R St O BB e BISe Lot Pead g LngiE o, Sentain
anyNnubanof Fonlagfigalc Evdier Midneaih elethen@TEry@ang! fRMRréhrbon
in formula (1) is an_aromatic noiety, such as benZol e,
(m3if) ehgimincludse 4z i, daZ O 8 maipchgin atompipy epegiing. Examples of such

R8s Fi 992 R, SHBRAT, RABEIE Shoners, o

cydhaqeiglaBetietheatyichic dydroearbbn hibietyt didadepresindnany cyclic and chain
ui nol i ne, _ i soqui nol i ne, gquinazoline, cinngline .
S“bgm"ﬁﬁti 5‘]‘%@,“%?‘%?%{‘2 F?f&?mt‘ﬁ&é%%?’ as §Qipstancs N, 8’ S,Seor Si,ora

carbéh RHRPHAG bedbPNBEZORY thefl ReroRBRR! TRe tdrfi iR also includes
oxepi ne, thiepine, thiaphanthrene

cyclordiesmyhojofet®s el thehaneainsatpratadagychie dlydrogabpngivdpetegenerally

- - | H-benz[fJindene (napht hol 2, 3-b] fura and. furo-
congR 3B e T8 ool BB Rpe REBEH AP O Ckank® s dn SeifiXarbon
atofifs. @ydteilRenyll Fadierdeitypicanyrhaswldstblisoirialthd fspastide fihg system.

may_ al so he called an arylaliphatic conpound. By the
Cyglaalkemyd radiggls prayan tun pe syhsimteda hydr ocar bon noi ety, in

whi ope or re aropatic noieties are substituted .
i (R8T, fert P atoafigh s Balses OTSe: Hatete nplanar cyclic

hydr8&atbét RIS bE corfhgifed dublohds, which may be a single ring or include
multiple fused or covalently linked rings, for example, 2, 3 or 4 fused rings. The term
aromatic also includes alkylaryl. Typically, the hydrocarbon (main) chain includes 3, 6,
7 or 8 main chain atoms in one cycle. For illustration purposes, examples of a suitable
aromatic moiety include, but are not limited to, benzene, imidazole, benzimidazole, 4H-
pyran, pyrazole, pyrazine, pyrrole, pyridazine, furan, indole, benzindole, thiophene,
benzofuran, naphthofuran, pyridine, bipyridine, indole, 2H-isoindole,

anthrathiobenzene, naphtalene, triazaanthracene, [10]annulen (1,3,5,7,9-cyclodeca-
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hydr ocarbon noieties, in which two or nore aryl groups
are connected via one or nore aliphatic chain or
waebasngsriof any | ength, for instance a nethyl enECTy862008/000110
Typi cal ly, the hydrocarbon (main) chain includes 5, 6,
7 or 8 main chain atons in ebkth ring of the aromatic
noi e a es f ar. i c noieties include
pepjgen el } : anmtl%é1 ?{“ @5%lfmlﬁapmeﬁaﬁe@ﬁépegnaphthene) 1,9-
hy S r .
T e ——
qumhoe,oxsgqm(nplmesrwh;atzolmeh yeinnotjne, nglineraling- bpeqaoyl omum roxepin,
b benzonor phal ¢
RS0, LI ( i eRife IS ER Ry 1 iomine, RYFSIT L (HRASISIGdseapentaene),
diakednp@iizi@d] OxDbR, is3thidrolk, UHda[z@pﬁBtdibéiQSﬁﬁdme azocine, diazocin,
[ 3. 3].ort hocycl ophane (5, 6 7, 12,
CW%R’aWcﬂZ@H‘PBae%Pd%WL]Wélnédﬂ‘é%@?» teiaphanthrene (naphtho(2,3-
ut ul R
ol fioBEhoh T Bherinfiy 2% MhiobiRRL | MRa B erfRphe D (thof2,3-
b]fusany, aid ﬁha{t?:l,z:b]pgzﬁdmseeknhﬂaﬁmﬂ‘e bf amaa{yﬂarybmomj/ isi®enzyl. The

both .substituted a nsubstituted forns o
mah ghaig Eé{\? gxcl wgli%{;w}‘@ib@m%wsu Sbcéh%rwse stated, be of any
lenfgtld &)‘ﬁ%n S PMEnbé o f thlrero%m b&for %EarﬁQQN d fded to,

am no, am do,” azi do, carbonyl, carbox ¢yano,
| SEOESNAccstiingiyana, sdhaé QU dirkhe nyin fcﬁhiu'lap (I) is an aromatic
or ganonet al , organoboron, seleno, I | ano,
MOEHyf Swef as tbﬁil@lest Hﬁ@é@f@iﬂa bemmmiag@}eoné{ nynans pyragelg| pyrazine,
ul
pyl@da% en{za%hetfsu(é ohy nQ gﬁ% SJ&H d’me1 mfﬂg,zgfl-nl&omdole
napiedlene) adrmhraceneany; 1 @Hamhrdchﬂddlﬁef fqirsline,0 moq&mbhﬁe qumazolme

. Ex l es includ hut ot limted . to N,. O
Cmaﬂ@nr@equ Selhigzipe, aéPlg t‘%ﬁ’ﬁ}%‘a%ﬂl% bHzazepipe, wﬂ&bﬁmpmdme
azdclife, ONg-a26nifB) %xémﬂast h@etﬁﬁﬂlﬁﬁﬁ&e”@ﬁr@mﬁo[i @%ymﬁfpﬁene)

mdependently sel ected 0029] In some embodi
phegaatheo[RL2-b khigphaneao 1 -axe- HEkenzjQindenen fuaphthioR2, hibﬂ@re;n)tamdt furo-
[3Q%ﬁ O to 6 heteroatons (see above) B, D and E, as
eLl L2 and L3 are identical. L1 - L3 may for

eXﬁﬂf@hﬁA@&)f@Q ﬁ@&n@em?o&i%ng Jmﬁnl 2 iy (m:orhg C}Mg d“f{keneral

case the rreta triangul o conpoun esent

fortmiuda d‘IbmaM\Mmg)efanquhlaar(yagl;mhmwmﬂpmhé. Bwﬁieetcmm garylfahplhmlc" is
netal ato i ndi.cat ed ] an illustrative

ey SR B AR B SR O BB DR gy are substitted

with! bA& W enok® Matiphatk | Fowfs. tTifs StheUtdr edryfafphatica: 519@311.]:1udes
A netal triangular conpound of the general formula (1)

hyqr%%b@w}p@twﬁsay vch Byqratmpie FYogPUpS e LORISRERIUNR OB Or more
I
alx%%ﬂ?;gélgedg dﬂmh@yog"saép)lerié%t@l' {ci'laFaBE% n‘ff'et lexl;gt grgq{g %u?ally, the

hydrscarbon (mwmmehamnnclnh&ns N7 omn8lindin cham ands iheathuring of the

srofinpiay: Bamp R OREM AUARS T oicn TGes but G ok it t 1

ethlyBndphPal &R, 1,1’-methylenebls benzene, 9-isopropylanthracene, 1,2,3-trimethyl-

benzene, 4-phenyl- 2-buten-1-ol, 7- chloro-3-(1-methylethyl)-quinoline, 3-heptyl-furan,
benzomorpholine,  6-[2-(2,5-diethylphenyl)ethyl]-4-ethyl-quinazoline, 1,3-benzo-
dioxole, 9,10-dihydro-anthracene, [3.3]orthocyclophane (5,6,7,12,13,14-hexahydro-
dibenzo[a,f]cyclodecene) or 7,8-dibutyl-5,6-diethyl-isoquinoline.

[0027] Each of the terms "aliphatic", "alicyclic", "aromatic" and "arylaliphatic" as

used herein is meant to include both substituted and unsubstituted forms of the
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al i phatic, cycloaliphatic, aromatic, arylaliphatic,

and aryl cycloaliphatic group that includes 0 - 6
whedenzabons sel ected fromthe group N, O S, Ber/aazhos/000110

Si. L4 and L5 are independently sel ected |igands,

which may be OFNC-CH , CO, N3 and H [0032] A reaction

AN T T WO, ARG T

linfiRMS, Mhﬁ‘lbd&nﬁlocﬁ’im@%@fboﬁ?l ganekal ¢ ?a‘ﬁb ni‘dbéfyaﬁé),)dlthiénehﬁac-logen
preV|oust been shown that certain ands such

hypoxgh aiteo, r eganeraetak upigagohaien,f eelas, i @\ﬁylofsﬂan%etsalfom thio,

. I
PR it 180 BROR MR ch G ppdMgcheiptrgy -
befttenasulfonéd, gad mieeiaatlsulfeny(.1999) 18, 3519-3527). In this
regard the present invention provides a nethod of

f 00028} Aahetexbatont isi angygutibm tican rpifers drons catbdn. Amphsviaclude, but
The et in s coptacting a npound of genera
arg B?tnLEIP’ée‘F for Yy Wt 5. and: g?rp swoseaﬁraggﬁswatomwmesern within the
onEXpARERn S offfle m{sﬁlaug ?nmaytthg); %eqﬁdeplehdgnhg]g%}az e

qul nol 1 ne; | soqul nol 1 ne zol e, "benzi

PY {6029 & sdiné @rﬁb@&meh&%e‘?& RDGHZ IRl h%bf@l%%érﬂﬁlc moiety
t hi ophene, pyridine or naphthaqui noline (see above for

that inelhdes (oatrbbteratoran(seohbare) Bn Dt amd Beasswil tas thh b%l and h3 are

OG- W S P o B o, i

cadehe Ifﬁdtﬂmﬁig&ﬂd aérhpouNd. i 1s 2Pr&sefied By, thé following Fdefuli @kain with
(CAS- No. 51812-96- 5) gui nol i net hi ol ( CAS- No

thejmiyaenngef the thah%FPWéI"Pfh%%t?ﬂ ol (the sodium salt has
CAS- No. 2801-16-3), 3-nethyl- 8-quinolinethiol
(CAS- No. 75356-56- 8), OC— met hyl qui nol i net hi one
(CAS- No. 4437-65-4) capto-2- quihql i net hj one
(CAS-No. 11013 1- 143(1‘)\1 hyl - 2- q@Gol i nefH#? one
(CAS- No. 183206-74-8), fé} Sq |-2- i ndl i net hi one
(CAS- No. 64215-48-1), | -2-qui nO i one

(CASNo. 64215-50- 8y78- t 0- 2- qui no \B‘nejo
(CAS- No. 117536-08-0), 6- he ant hri di g€t hi g}\e ( CAS- No.
54810- 03-6), benzoqui nol inNg- -t h! one” ( CAS- NoCO

64215-58-3), 3- hydroxy-H

34923-72-3), 6-nethoxy-2-qu

113942-92-0), 5-nethyl - 1 6- gf e- 2-t hi one

(CAS- No. 145316-43-4), /nl metNy! - -Qw nol i net hi one

(CAS- No. 41957-23-7), be@ & soqui noCine- 4- t hi one

(CASNo. 77377-20-9), 4, 8-dinethyl-2-quinolinethione

( 5 7 VAW e |z I I

[ RERp sl Jaau eramp B R g R T o fiom
trign@als- dimpoBiiéd mm@stﬂ)qmral formula:

4- et hyl - 7- met hyl - 2- qui nol i net hi one ( CAS- No.

64215-52-7), 7-nmethyl -4- qui nol i net hi ol ( CAS- No.

855766-51-7),

| , 2-di hydr o- 2:t hi gxo- é(gw\{wol/fé@ar bon| trile

Hk / \3(;00

Os
e 2\
CO
OoC C 0
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(CAS- No. 69513-35-5), 3-quinolinam ne (CAS-No.
580-17-6), 4-quinolinam ne (CASNo. 578-68-7),
WG2@ai12mbT nam ne (CAS-No. 6 11-34-7), PCT/SG2008/000110
5-sec-octyl am no-qui noline (CAS-No. 110378-61-5),
6 qui nol i nam ne (CAS-No. 580l45-4), 7-quinolinam ne

| ThEaP #95801%3%3;‘1%9 e @%ﬂm | Rmalicg) gAg above) may

1 4- 7-
O el s ) -am v

N- met hyl - 5- quuno||nanuﬂe ( CAS- No. 7506 67-4),
N- net hyl - 7- qU|noIqﬂanl e ces No. 128278-08-0),
8- sec-octyl am nopr% 2110336 36-2),

(Ceyg No
5-isocyano- qui no 1 42 -91-9)
6- net hyl - 7- qui nol i nam nm 129844 69 5) and
8- met hyl - 7- qui nol i nam rle ( CAS- € 2-62-3).
Li kewi se, if isoquinoli Z’?/{;:d\as e aromatic

moi ety, the conpound R may be @Oi soqui nol i net hi ol
(CAS- No. 110131- 1 ),/5 mgﬁ]nol i net hi ol ( CASNo.
19751 1-90-3), 4- |soq /noni i ol (CAS-No

139266- 03-8), 7-isoq noluhethuol (CAS-No.

In ¥i3Gdndi2 1) D fdi B! aR Ghdepehding s@féet%d NRetarl* &P 3:180ted from
4-1i soqui nol'i nam ne (CAS-No. 2368

ostBiung, ogthieminkri, mizeiure, ifiQAG, kn. andiﬁcﬁhﬁﬁ 59 I.é’rmid L3 are independently

8- |squ| nol i nam ne ( CAS-No., 23687-27-6 As a further
selgeh RS, hispr mo D1 NCUS B CACRE 106 BBt Psersin REyS H or an

B R R R R MUY RN

indhed 90l 8 h%térbét@nlns @Q@ée&@onﬁ%@% '8:9N7b S, Se and Si. L4 an c? L5 are
4- hydr oxypyr azol e S- No. 48 -am nopyrazo

indepglenidy seggzt@shg@da,)whlqh nag bl pf HiG- 6b1)3 COyNé)zaJideH
(CAS- No. 28466- 28- 6) 4- am no-| - net hyl - pyrazol e

(205 SRR of7 pBbpo il bt ERSALATPERY SRS Mhound o he
gerRB GorBdla R - A[—D@BB]Rl'rI]'dmd A aadeﬁlmd abbve Iy&ldsmmﬂlmﬁndfof general
f |11 t AH.is ¢
for4 KBattohas Proviatly e SBPRRANE Gt gangs’ Sk g Hg-CHy are

repl 8B FuAhYtRe fépnRMBh @F aOheHict @hsled Withest Srgafife! diSpound (e.g.
hexane, heptane, cycl ohexane, benzene, tol uene,

Hupgy iJetiTne et cilc hDoganeeervdiics, (1998) di BhIS60 D86 anSmith, R., et al,
0r§£1{o%ﬁ2£1§mr1999)’ P@rﬁ 4 613530/ h r? ﬁus?ﬁegﬁr%%gg %ieﬂct nven(tjlgh provides a

I ran, I oxXan

mediold&ﬁ'rfbﬁﬂmgeit hetal trﬁhglylb Qbﬁxplin)d:ﬁ defined Iabldszd. Tét Adthdd includes
t etrah drofllran 0034] In sone enbodi nents of a

cor}tg.gw@ %fageLnfr ogmuja énwlﬂ’rﬁe"%‘?ﬂﬂb‘@@rﬂf ggperal formula
T4 0 4 €0 RS i,
imigdazajen drealzmﬁldamlﬁb a pyxdzoles pymamme, indole, benzindole, quinazoline,
thiophene, pyridine or naphthaquinoline (see above for further examples), any of which
can be substituted. In case, R! is quinoline, the compound R!-AH may for example be
2-quinolinethiol, 5-quinolinethiol (Chemical Abstracts No. 3056-03-9), 4-quinolinethiol
(CAS-No. 51812-96-5), 6-quinolinethiol (CAS-No. 100653-59-6), 8-quinolinethiol (the
sodium salt has CAS-No. 2801-16-3), 3-methyl-8-quinolinethiol (CAS-No. 75356-56-
8), 4-methyl-2-quinolinethione (CAS-No. 4437-65-4), 6-mercapto-2-quinolinethione
(CAS-No. 110131-14-1), 3-methyl-2-quinolinefhione (CAS-No. 183206-74-8), 4,7-
dimethyl-2-quinolinethione (CAS-No. 64215-48-1), 4-ethyl-2-quinolinethione (CAS-
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[ 0035] The reaction of a conpound of fornmula (V) with
a conpound of formula R-AH results in the formation
W@2008/120pound of general fornula (V): CO | i gaPci®S6:2008/000110
t he conpound of formula (V) may further be replaced by
a reactlon with NC(R2), CN-RRSor P-(R2)3, wherein R2
he _sa as defined ahove. The obhtai nabl ereaction
NG, BAaL50abrt Bepantes-aBinghREaRe fGAStNG 107526-DO-Bnanthri-
l6h QR
dideihibf A?% Bhs10103 1) ARG diroline Shiche (MUY 035183, 3
hydroxgs2-quinolitetisona(TASIM®. 3412313 )0 §- md:thomlmompﬁncﬁnone (CAS-

NEARLP oe iy ¢ reah P PO (AN RSB 30, 46

digeRgr2 ui‘n@nmthi@nal(cm Nei a19882RY), amz@o@jxﬁom& ﬂﬁﬁbr&e@bAs-

above. {)003% The present inventors nade t

Nog (77 3F7-20-9 4 ﬁunﬁgyltzramn@bmgn@lé%ﬁ I@srﬁéﬂél -60-gD.nrbes-pentyl-
8- {}Jlﬂ({lﬁ{ 1(21?'(?#SON{03§§€$1 @ig P,T?—Eio-?rogen n)p'?'eqmmh?n&gurﬁlng (CAS-No.

876922%\930) al- ahmpbmmﬁyldﬁqldhélﬁfet}ﬂdsm @AV 6831 Snmﬁe), %methyl 4-
been_found to bi DNA ( Rosenberg,

|
quigplinetbiol SEASTleet S5 SHEA- Do denyihagm:3 Hoxnyiininesbonitile

(R Gidgh S 93y ChEPABN. P shoarind 5

NoAcEt8- d$-ﬁgl ¥; qmﬂmdmarmmerﬂCAS}NenttildFB%V)s o5+sed-attgmntino-gmoline

(CHSNEL T0RRl b, RRHARSRRP LT R VAR ablimamine

(CRSNo.35FRE-8Y, UlnefBl7-AlinAinBhBteA TR NG 198b58-74\6), 8- qumohn-
respective use may for exanple be the manuf acture of

amiget CadrdYe: 578166t 1 4, 7p<imlpwmumAbn@£@Aﬁgﬂq: 40 ﬂélﬁ’elt)héammo 7-
megl{eyfl qﬂﬁlglllggge}\b%% C%&égg 83 t6hhﬁ ﬁ&ﬁylog-gﬁngﬁ%? #9 g(gﬁg -No..7506-

ing the use € nanuracture of
67a) Ndhethylieuinblinaniie {EPEScNo t 1B8208-@8eD)f 8isevLectyiantin@fsidoline
e..use of a conp

(C?‘ﬁlﬁu%?ﬁl&tﬁﬁé s> IS?waaOﬂaweﬁ?nzgm% T‘dl?nlg‘}e%%ﬁ?lg%}:édmethyl 7-

qutneﬁngﬁﬁée(msrw&ntllz@m@w@ r sl £meli1-2- cﬁﬂﬂ%ﬂﬂ%eas(CAs No.
defi ned above for |ndu0|ng apoptosis’in a tunour cel

116632-62-3ndekewis df 1seguinphee fsorsgdauasmgmaardmfam medtycthe compound

RIS SRR, E oo SR G A RSN LB RAET ipliRGFdGal foas-

Not hl@wsmveota)om i8b@incslaettisls (casmmeuwzssromm &bquinolinethiol
of the genera formul a

RIS S35 Psapanmotingbish EAG e B et Bl &-sequinoljngmine
(C%'I@(K‘ ﬁ%@ﬁtfﬁﬁgs 5L 1§odxf‘1%fﬁ1§%me”&YA§ Gl UL %qi)f e{n‘ank ?soqumolm-

suc for exanple a rat, a cow, a“goat,

anmrae(é}AS-NopﬂgﬁWaZ?}@; Asaa fupther cma,mpdie, gﬂpyremlq:)lsg;sea as the aromatic

mo§%ﬁrr,géx%{riples (%h thg?:gglégl?ﬁd R rAH—? mc?u({m gu Pare ot llmltlg(lf rtr&npyrellzrc])leA-

thiol (CAS-No. 82358-20-1), pyrazole-3-thiol (CAS-No. 82358-00-7), 4-hydroxy-
pyrazole (CAS-No. 4843-98-5), 4-aminopyrazole (CAS-No. 28466-26-4), 4-(methyl-
amino)-pyrazole (CAS-No. 28466-28-6), 4-amino-1-methyl-pyrazole (CAS-No. 69843-
13-6), 4-nitroso-pyrazole (CAS-No. 34690-93-2) and 4-(ethylamino)-pyrazole (CAS-
No. 28465-84-1).

[0033] The reaction of the compound of formula (III) with the compound R!-AH
is typically carried out in an inert organic solvent at elevated temperature. Examples of
suitable solvents include hexane, heptane, cyclohexane, benzene, toluene, pyridine,

dichloromethane, 1,2-dichloroethane, chloroform, carbon tetrachloride, carbon



enbodi nents a respective cell is cultured. In other

enbodi nents the cell may be included in a mammal , such
w@go0enz71et t he exanpl es above. [0039] In sone PCT/SG2008/000110

enbodi nents the nethod of the invention includes

sel ectively inducing apoptosi® in a cell with a

fer ive. di sorder h_as a tunour cel

dig: gyﬂ&bftl@g' digxang, dsthyretesg) (d ditsopropyethei fipyleng glycol
m(ﬁmb{]g,qg@gr&qgtrmrgfﬁﬁﬂt ment or prevention of cancer.

I 'nduci ng apoptosis in a cell such as” a tumour cel

| NPO034E $n isBmBOETEb RGNS N4 &espfectwbent&rﬁﬁem tbnventd Q0. The
cytosolic acidification (see e.qg. . It isnoted

COWHO‘{“M of geagral lermwa (11D v &sn plso bé F‘?ﬂf?ﬁe@@f‘ ?Db genesal dprmapa (IV):
an early event in apoptasis (e.g. Ahnmad, K A, et al.
Cancer Res. (2004)]§M 671§g78). [ 0040] I nducing
apopt osi s i ncl udes T M~sanp~t ifrents an increase in
intracel lul ar rea®GvedX g@ﬁ?esCORCS). Reacti ve
oxygen speci es can nedi a e cy ﬁi acidification and
are one of the nobst co n types ee radicals.
They are produced by all }aerobj ce\ls d@ri ng norna
cell respiration and netabo m and @pe generally
regul at ed by anti oxi dant roduced in the body hi
every day life, cer®&-m aqt o GO such as pollution
and lifestyle factorsdﬁﬁéh a®) snmoki ng or exerci sing,

i ncrease the producti of free radicals. In sone

In ssrhashbodirhentoh compourdtdi@dneral fohreular(®3 énformedzent i on t he
bal ance between anti oxi dants production and the
generation of reacti oxygen species is disturbed by

S

nmeans of action of a {etal €€ angul o conpound as

defi ned above. a\Nl;I , proghamed €Ol | deat h,
apoptosis is induced us repoxts/have for

i nst ance dennnstrated/’ Z?L$EZZ‘eﬂn_ duce cell death
in cancer cell R—+néefas\ng the cel ar—t+eel s of
H2O2 is thus an efficifen way of Killi cancer cells.
In this regard, experiihental eyfdence ©0 shows t hat

cancer cells are nnrd{&\\ eppAble to H2O2-i nduced cel
deat h than normal cells. ordi ngly, the nethod of

the present invention is pa ti @oly useful in the
kKilling of cancer celdg. (Exanple, a
concentration of 50 mM of FQ as been shown to

i nduced nore gercentage of cell death in Burkitt'’

| yH938hAhe ssacdon pha compownd of fasmuta (Mywith eccyfnepgu@q1 gf formula

TR oy SR

reference inits entir y). [0041] Reactive oxygen

species are largely p#%é eddOh mtochondria (for an
overvi ew see Adangiizi,\V./ & ChlgmpouIOSC)C Trends
Phar macol . Sci . (20657‘2

R \\ /D\

OCI CC)

CO ligands in the compound of formula (V) may further be replaced by a reaction with
NC(R2), CN-R? or P-(R2);, wherein R2 is the same as defined above. The obtainable
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639-645), and represent inportant nediators of cell

cycl e progression and apoptotic cell death. Exanples
W@R00BA2PT ve oxygen speci es include, but are nBET/SG2008/000110

limted to, a peroxyl radical, superoxide (2 ),

ozone, a hydroxyl radi cal , p1e7r oxynitrite, hypochl or ous

aci d a dro I OXI .not e inth
reagio Bipd B?t lgqr@é 564%53%@%(5 rfprvﬁegrrl eat Op%%ﬁ@hgands
L1of [ BGaCNO(RZPXYNERR SPEPI(RE); ANE séhE CHAMimdftS the method of the
respective effect of these reactive oxygen speci es

invengen thereindledes enntactiogbbe ceominesiad of gme@adt farowld (Varwith a

coh Y5 e SRR L0 T80y A1 L e LB e

foraful £R 1-06H sltictles RIchenm arcandefitedaBovai n st ates of
cardiac injury or inflammtory di sease.[0042]

Aptﬂﬂ%l The petsest @xfentors mﬂdarthetsarprsiﬂg: ﬁhdinlgnﬁnaks:ompoﬁnds of

h k , ch t t
el iR Dne Shlede Haice ABORARS bl & o B0 AR i 2 tumour
celf. ForRkrRple OdsnaBAPEAh Lo ROEp&shds OF Gﬁféi’édi%rﬁctu?b@ @1@99?6 far only

of a cell may be nonitored visually, where desired

beeﬂw@ﬂ@@tﬂﬁlﬂMD%ﬂiwmgdﬁamtl@ , AdBrOSN!. Chern (2608, 51-
5o B AP R i OB 5. 51 5 R ons

99,(8056\‘?12¢,xtr| nsi c pat hvvay. The main stinulus of the
extrinsic pathway involves |igation of death receptors
su@3@sAecdrdungly; the qresens ifv@otiar atseceghdtes to ahg.usa of a metal

TNE- a rece ndt /| Fas ((CD95). nol cuI
R Qﬁefﬁﬁ&uﬁlswgmépwé%rﬁc huch i*bﬁ tumour

celi %@'a%%ﬁce%@ud 841 2% sﬁtc%@fo%@ SN Qésp%cﬁwwrmasefdr%%mple be
factor “}: receptor gene, such CD95 (see e.qg.
eT

ufggtur mmgqnsmmpr@cfgplﬂgs .puggosgndcqqnémg]ymth_e method of the

d
mvgmgf%hgiﬁ%.ﬁ ﬁleagfep&ﬁ é :cgmsgﬁh%mgs;%ﬂone b %'% Cleﬁélgrtﬁe 8 in the
manifactabeomict madﬂememtd Bﬂ(ﬁnead?.ﬁedt theqirh!ﬂ:&t ﬁﬂeﬁt&b’d alsd Rfesxb the use

m t ochondri tra e. potential (Dy)
of 4 feme? d? efiged 3 ‘h%?n filfzd?mlﬁéraﬁe@eﬁlp % 9 twaws?eﬂlr Yhthis regard

the%@nt h@%fﬂn hRot Q?até‘sa%a aoﬁoﬁﬂﬁmﬁxﬁsr fafh&d RBHYVEYr mducmg

ligand (FasL) binds to surface CDO5 and Initrat
apapiesis iprantmioun cgl. It isemdgatohd ithrad] cha ﬁogcsmgmd ﬂ‘oﬂgwurgmdpmnatlons
DI SC recruitin adapt
ik e o AP e Tt H BRI o i somliopionty In s
regaxl’dldhé fifreatiom a6 18l ars @ @ﬁndﬂﬂ@nﬁ%&[@%@ mbBuiPoPthe \BBA&al formula
et al Proc. Natl. Acad d. U S A (2001) 98,

M 2$43 CW“&B%‘B‘S)*‘ge“Fhl s results in cleavage-induced

BB SRS R b BTG i om
mabntal, su@h adlfor exBnii&aFhiCa By, BigBRNYShES, /é%g 43@@@ mouflon, a

1755, -
guinea pig, a hamster, a chimpanzee, a rhesus monkey and a human. In some

embodiments a respective cell is cultured. In other embodiments the cell may be

included in a mammal, such as one of the examples above.

[0039] In some embodiments the method of the invention includes selectively
inducing apoptosis in a cell with a proliferative disorder, such as a tumour cell. Inducing
apoptosis in a tumour cell may for example be a therapy for the treatment or prevention
of cancer. Inducing apoptosis in a cell such as a tumour cell includes in some

embodiments of the present invention cytosolic acidification (see e.g. Fig. 5C). It is
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36), including the activation of caspase-3, caspase-6
and caspase-7. [0044] Upon the activation of the

WO paos12EPT pat hway, mtochondria are i nduced tBCT/8G288600110
a nunber of proapoptotic factors. This results in
caspase-9 activation which i turn can activate

spase- 3 e effector. caspase regsponsi ple for nost .
ol RS ashab e Sei e fhCEEn gt pEREH ralisrgt ppoplosis (e
AIBPRDKOAI, 8t al TS cHRIV@V04 6 86R787HL ei ns of the Bel -2

fam |y, which consists of  both pro-apoptotic and
an{004aphpfuoingC apssibsis nimcludeguinatsbig embpéideents an increase in
) actf' vation. Pro-apoptotic Bcl-2 fanly nenbers (e.g. .
intepegllulpr, geacyg opyaen $2906S) (Rfge) aReactive oxypaageeciss can mediate
: ‘ . . ; .
orRBeRANE ol £ e B 5RAT o WA iy
pradueecdidy i allaaérobic afells dspag @oBmal Wil eespieationBakd metdbdcsim Xf&d are

o Bl SRR bl e o, RS Bod. 5B 1B conan

fadtér8] fich ab HB1IARRD LAY 1ifesBIO FR5Ts s@pases?r,ﬁmﬂ% 8f exxdi#€iling, increase
anti apoptotic Bcl-2 proteins blocks mtochondri al

thea praduetianc o fnep vradigals. plnesama lsmpodindntso ok thegmethed raf] the quesent

L e S O Sy e
oxpgedt §pedies (i€ distwBed , byBadansNoK actidiTbf aBinglal Bedhguld BeHFSund as
apopt osi s by activating pro-apoptotic proteins such as
de%%sd',o abgvepsi h syl PW@WP‘&&%‘S@@@% ApARSRSES Hisingdueqdl. dumerous
re;ﬁgs 'hﬁve S naRRt Rl dhstifad that E5OP LA Hﬁﬂge Pt ?&I%J ﬂpé\%ﬁl& cells.
eat activa 'ch

pat hway converge at caspaSes- I on,
Indrensingr the oelivigrslendin uf Hh@eisdhesaars effivient ofay ol killirg tancer cells. In
.[] 0045] However,. even in the extrinsic, i.e. death )
thif ZSBaR SHPBUOFRIE VS FIY SRvemEit CBTcohr s ae Rars dpeatble t
H,0e8mduek® a6l Yded@NBaf tiorhel cel). $QEORTNGY Pl Ghethbd W the HResent
. from CD95 has been identified in this regard (Type Il
invgndem(is pasticulasly apefvlk indbe rkiling g% sanqer sqeljmalis, amtexample, a

Lk es | ¢ [ - -
cop SIS o! 3 (M SERFER R Yol SRRRPRE Bl ol erbilags of cel
dedsh rin | Burkigt’¢ dyrhplemantelisnthae 250t dMeaiyy ndrmahVahpleeyi@s and normal
i nduct i 0 1 tochqondri al perneabi]it ansi tion
MONRE{Fs (%’strt ad@q FePRE el et Illﬁvt é@hg]w i dits 6264-6274,
incoffcRited RERIMA O feriicR e itdentirdty§h as cytochrome C to
mtﬁﬁéﬁcfltopl asm vvhére it resblt?z in the assenbly of the

ap[o4 P ReRtivO gBdyRed spedids ARalardely dréduded ag ugite@dhohdita Cfor an
el egans cel | _deat h protein CED-

{ ofs 4, and pro-caspase 9
overmiey seetAdpmt Vi, ¥adpaBisonoulen Spaliends Rimiagol, Shir(2008) 27, 12,
63%/‘5%1% )\é ﬁx?(g l{é%s@&qﬁ}pBﬁmE}ﬁ&ﬁatbgcdf el gg?lg gg)%g%s_%]bn 1201d apoptotic cell

?i They are

c Is for instance are actor
dedth.obxdnyses of rdacthiidPdxfgen speaéd inebidey biti ave not hioyited Yo,nz peroxyl

ra(%%i,[:rsglfglgr_(())pddea 2’)?%tzcl)rYe?tal }?y%rgxfyl tr::rx](ﬁcalll,n 'f)élrlog%ig'itg,al%%%gﬁorous acid
and hydrogen peroxide. It is noted that in the method of the present invention
intracellular levels of reactive oxygen species are affected. The respective effect of
these reactive oxygen species ought therefore not to be confused with extracellular
levels of reactive oxygen species, which for instance play an important role in the
central nervous system after cerebral ischemia and in certain states of cardiac iﬁjury or

inflammatory disease.
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Activation of caspases then also (cf. Type | signal
above) results in a loss of mtochondri al
Wo eRdBbr ane potential (Dy) (Sanraj, A K, ePCHEBG2098/000110
Biol. Chem (2006) 281, 40, 29652-29659). [0046] Bid,
a BH3-only nmenber of the Bcl 12 famly capabl e of
i nduci ng apopt os i.S. a substrate of caspase- 8 and is

act90AH e“cpowtkcweilmmblh gbaéa%%nm&gllmaﬁéuw ahedlloyzg shginkage,
chbdin it %Mgétioﬂ I ﬁh@ﬁé’rﬁ&*mﬁ wﬁﬁenﬁdrgne( B@ggl)ng, and the
potently I nduces cytochfome c ease Bi
fonuativacos apdmoteo(ﬂ)pdlnm Accadiagly, rpoptpsiorofpatcellaypayrbed mbmitored
rinsic, mto ondrl and is. responsihle for
vigheferfuelia S Banial SR ehdionh ARoRGsAes dependeht upon
th@@ttivatibh &SF Affieily ba%ydtbine Fro@sdel,vRihed cadfdQ47 It tdh FOBRd by
enbodi ments the nmethod of the present invention

elthercan, ddENsiG of A pxiassig pﬂ@“@as,@h@mauyttmwmnétf@ gxtrinpic pathway
C t rele romm.t n
8RR o PRI B8 B R RSPt e =

TNFvp) rieCept@rchntd rlhcﬂApO-tlﬂaisf(CDDﬂ) Mbl%vsulef Int SdeneddidRliments the method
therefore noted that this effect does not indicate an
of ghe presentgRvension ¥Rl vesHan ywreasedcexnressiosnofos turpeur necrosis factor

(TP FAcRBlch g8 P ac CPoSRLcElcly T o TRERTITNE 2L AREEN) and the
TRAJLaIQNH-celatodrapeptdsis s&idcung lighwd)retdpoats @fR4 el PRSs&h¢ intrinsic

inventi on 48] In. s odi nts of the nethod, of
Pam\"éyp %s@ﬁbt%ﬁvlﬁu Pﬂ‘l‘?agg?eﬂ ng x 3tde 4RY Veson gearly loss of
mﬁdeﬂehunane@faﬁ&hanf)ﬁﬁ& O?o(emﬂﬁ) (AGGERhET iSRREoh n‘é'fu%ﬁ)chondnal

activation of | east one caspase (see e.g. Fig. 9).

peER@ﬂ?ﬂltEéraowlﬁ%ﬂﬁBal ve caspases include, but are not
d tqQ, caspase 2, caspase 3, casBase 8

&QPégbhgtheA@@? ok thegrtrinsicopathums LD gmqﬁa@ntgnds to surface

CEAALAE BRI 4 LGP S0 b

req@aiking s then edapters moldad¢e hFgsrassawiatery desthb elomadn tdostaBuhg 2protein
V., B h ted ta b t
R BPis PR PRI B BR b d oo £ n Bk b bRl Prge. Nl

Acadt 8ki. NEIS. a(e®01) 198has, heesu-35gee). tihal résnlts ha cleavage induced
|nduct| on of agopt osi s, Bax transl ocates into the

acivption ¢fe oAndnFaspaseo Heir Feapeciitielye Whicth initjatae thes apoptotic
I [ t f

N T e

36pandivdiyg thermsatuhscefrcasziasea daspase-®candichspasedn confir med

to occur upon activation of the Fas-receptor in both
celQ04d}, blpon tho agtivationof Hesiatrimsicrrathway, m@césmdnan@rie anduced to

rel@a&g Cx%lrhbéry to %8 it CtHIIS ll‘hiéereﬂlrlts nchastis Sctivation which in
pathway > 11 SUBriccat

Pt Mele as’in-a previous 1 on
tux’ﬁaﬁn ahioxs dah]ﬁise-bo(tﬂlib tfifecterocaspas desponsible for most of the changes

obé\ler\lz\gd 1(111I a%glt) ols;s} lrclelaccl)mg to5 aﬁorrr)]tods?sz ’?‘usr;)gltllc\)&?ay involves proteins of the Bcl-2
family, which consists of both pro-apoptotic and anti-apoptotic proteins, regulating
caspase activation. Pro-apoptotic Bcl-2 family members (e.g. Bak, Bax, Bok/Mtd, Bcl-
XS) mediate the release of cytochrome ¢ from the mitochqndria, which then participates
in initiating the caspase cascade with the activation of caspase 9. While Bax, Bak and
Bcl-XS promote apoptosis, other Bcl-2 proteins (e.g. Bcl-2, Bel-XL, Bcl-W, Bcl-B,
Mcl-1, A1/Bfl-1, NR-13) inhibit the apoptotic process. Expression of such antiapoptotic
Bcl-2 proteins blocks mitochondrial apoptotic activity, presumably by blocking the

release of the factors contained within mitochondria. A third group of proteins of the
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and external H2O i nduce apoptosis in |eukem a cells
via a drop in intracellular pH reactive oxygen
W@ p@W8ZEH97 a drop in mtochondrial transmenber aPE&r/SG2008/000110
potential DYm and a translocation of the protein Bax
fron1the cytosol to mtochondliia (Ahmad et al., 2004,
he_sanme aut hors have shown _that Bax-deficient

B¢, ﬁagnlé(r éher BE3QninPretsing e 8apitht Bad Naxpr Beif, &imL/Bod), induce

Hggg n C f
apgﬁgts)%gs 9 an g |n%?gév|8 s‘gbt%éggegéltcgrgnsapqﬁg.bg[ 816%% ing anti
apd>ptot1@ptqt@ia$ such asiBd€. dbe ep@moﬁi@(heath teeeptot hmﬂmdtbcludmlrial death
resent invention d enerally .not
oo ShveeY 8L shtera ety Mo ity St Bp S g disassembly
of feaRllFig. HB). Wthout the intent of being bound by
theory it is therefore assuned that the absence of a
si 048] H@n«tevabaem lifi tHee extritisies 4. dbath Br&eptol ypathway, the
pr ot ein, n favour of a direct effect of a
invelyespery 19 ﬁlgtﬂcg ‘é‘g'ﬁ’p&aﬁobe@\‘ elpaly demonpteatedhnA¢ lsecond type of

<RI b e TETRY Rt (BBl SRR e s

desveibbd d ypé Itsngnal )n wawithi n:qulremthleudllengedlhr@/ ofSeaspdsedd ami tle Bcl-2
t | o conpound. of the 0 des

farpi S P g DR g udh P ibrand st Sir et Eaesipirinsic pathway

it méuaé@a&%d@don Bf %@cﬂoﬂﬁrﬁﬁ?&x&ablﬁ&k&éﬁmn (ﬂb@) tﬂﬁmeads to

Akt / PKB" as used herein refers to the menbers
theaggredsaafi initochomdripli imferaugmbranoug proteins, mlrm_sr@tmheomﬁ @mo the

cyloplibtyay itk s Mhe bssebi RE e FOBERERE SRIRT M ARRE1. o
hom®ltigat asf e mcesmas neHi déatle plotkinn CED-4 Pbﬁd()pro -caspase 9, thus

activation snanal has been found. Pl 3K phosphoryl ates
acthRyag ratpassPi Gepatc? can i g %wéwrf&fthert%sﬁaéﬁwc uding caspase-

1 OP@%Q%HC%’ ld ﬁﬂ%%t%ce( Br Oéh;.\ﬁ r O ng@%ﬁer(\e Ithg%TPg RbP 3 pafl

théen recruits Akt/PKB t e It ones
actplhatiephapgpitetostt domhations aarttactx'aat@d bfy thenantrinsic caspase cascade.

hosphat.i dyl - de ndet !/ PKB.can ul at e
AU BF cR¥histS G Al (ieoi TRGR o side] BOVE ERulS o Sss of
mitdchbraiyiab Gensnsdhbiand ﬁbtmtmpA\F) (ahegharndr eqdl. jrBien th (2006)

and i nhi bit ciuochrorre c release foll ow ng an

285;5’(%?%@5120 WU5Phul us in the presence of a

> BBRBI, o 815 -oTRE SErbe: e A sty pebie of inducing

a @}ﬁ@m Q§ laSsub§trdtd 6§ cagasNganl iy a@twatéaeby’s\u@l é@%é hath%Kl Once

gl ucose (for a review see e.qg. R B.
tramplecstpsin éo (modiondma, ﬂv@8sleavp@9§)tenpmesald F(éB@htpotently induces
t h
cv GUBRISEIPLASIY, BLARRLE, Wl YRS B PR 0 e

mtiiﬂ§1c amftochdnefib qﬂatWK;Smfmfsyieéﬁdr@ibldeorC@M&tdrﬁam release and the
targets such as Bad, confers resistance to

dowpsEramcaseasq agihupievalier Fag(iNFaR b astietien.

[0047] In some embodiments the method of the present invention includes an
increased release of cytochrome C from mitochondria. Cytochrome c release from
mitochondria, which triggers caspase activation, has previously been implicated in
apoptosis. In view of the above it is therefore noted that this effect does not indicate an
activation, or even the sole activation of the intrinsic pathway. It merely indicates an
involvement of mitochondria in the way of action of a metal triangulo compound used

in the method of the present invention.
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signaling by PI3K/ Akt occurs at the plasma nenbrane

level, in the cytoplasm and probably at the nucl eus.
w@gRewwene7197 ndi ngs point to the likelihood that PCEYB@2008/000110

Pl 3K plays an essential role in balancing cell

survival and apoptosis al so 2hrough nucl ear

phosphatidylinositol (3,4,5) trisphosphate synthesis.

(b%@]ﬂl %@@Pemh@gwem%gf the medpdtafdhe @Fﬁﬁé‘ﬁt ingendion increasing
o 8L 5 SRR, SRONGE) HEAS B BERRLPhegion o
leaseand caspaseXygpeng. sﬂ)g c9)e Expnpldsiof respective cmlasdsonxtlade but are not
er.oxi de ctlvat on of . Akt / PKB

d
'lfﬂi%rtgggqu o PR y@#ﬁ@”ﬂéﬁwem ALHYRYGTLQf HFaspase may
mé’l@&e SPRWIR A&alvhy@éPanAkidFKBrRBRPRRASY Bl ®R-and B).

However, other daia seemto suggest that activation of

t h¢0(39p IA-s/Noteth@bh&yaNe prowifl Bak sskrofwoger de%tlpﬁ*oﬁ?bltlﬂﬁ met¥ber of
) _production, which would further enhance t

theiBiing famibimBer hiat beenaepariaddo haabhdy pernisabilise ipesomes of lipids of
thgﬁﬁFE%dnElrﬁt&r&&ﬁWe ‘i{ hfd F‘E)%Qﬁ %‘fb‘ 5‘& g%ﬂﬁﬁ@%ﬁ/ &f apoptosis,
ce , €.d0. ) noni tore

a tunour cel
Baxetrhmdboafestlhm thev eutiet (memlframe @f anjrbehohgripr wherdi iuroligomerises,
di de st ai ni y .anal

resfingoR RGP Tdh SYeE P G Sease §f SAFNBess Wichpbseayently

acBedéVA@ALpRE patﬁ%yéj qhisHsBRaHiH R BRAAYBIEP cdlfirfed to occur upon
respective cell in some enbodi ments a nmethod accordi ng

activationef pheEasrtecéptoreintiogn Cﬁhsb'pemkmmtcueulaemmmangy thel dxtnnsxc
ot el SRR b o BB R SBhb T D s

pubma@lﬁhlbéen shdven ik Iboch theCdvpisnad ?NIN AlutyTaRRWY, SEﬁHdazolmdlon
osition can be used in the treat nent. of a cell

qﬂfaé eQaviddugesanapiasis wylenkeaaiacefly iia dsep éminteacellular pH,
red%ﬂyf Bg?g%{rspgélesc %n(ﬁsg mtokaﬁorﬁﬂaﬁﬁgﬁs‘#nMer%{ ‘;?o‘télﬁﬁﬂ A¥Y, and a

I nclu I'nsta beni gn tunour
translbeatioatof ¢hevprotegm Bak ftqnmﬂwr cytésob npindtechandiiadAhmiadtet alr,£2004,

suho e S olort RGLE o1 G PBT OPREFn o el 1o the

ap@ptb6é¢ Bffedt P BX RATANBLOL Ad Sove BB Ahy&ktivhG&t 6BcasPase 9 and 3 in
carci noma, arising fromthe body's glandular cells and

feS@BP&eH@IeK‘&mathps or a Iyrrphorm a cancer of Iyrrphati c

such as t nodeﬁ s&l ee and th
ExIPLL Bt Erer AR AP B (i BRegRL imvention does
gehdrily 6t feQuirdbeRetude %%ﬁfectl\LéJﬁﬂ &AlfGe ‘irans"lo@arn%h Bf Bax (see Fig.
tunour, a neurobl astom,” col on cancer, rectal cancer,
11B).aWdeutc theciatent f |bieingr boundoloy tht’ar}patntsr thatefare tassrpued, that the

b8 o3 ABAGH SRR e RBRRS AR R O PR, Al dbes in
faviolly &Tt 4 @irett @ffelcﬂe@f aomeAC itiaguid cempeaid b¢ thelihveitibh éh the

redet erm ned quantity of a conpound of
mitochondria or via mechanisms that are not clear or not known at present.

[0051] In some embodiments the method of the invention, including the use of a
metal triangulo compound of the invention, includes inhibiting phosphorylation of the
serine/threonine kinase called “protein kinase B” (Akt/PKB). The term “Akt/PKB” as
used herein refers to the members of the Akt family, of which currently three members
are known (Aktl, Akt2, and Akt3). In many cancers a constitutive activation of
Akt/protein kinase B (PKB), a downstream mediator of phosphoinositide 3-kinase
(PI3K) activation signal, has been found. PI3K phosphorylates phosphatidylinositol
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the general fornula (1) (see above), such as a tunour
cell. In sone enbodi nents at |east two different

wWee@wdardphi ned quantities of a conmpound of thePgEH&@2088/000110
formula (1) are used. In sone of these enbodi nents at
least a first and a second c& | are used. The first

(3§ EPBESG st g PRSP PR RO 3 Sy phosilate (BIP3). PIP3 then
redr@ifd MWﬂB%ttﬁ'e ERbPing RerOft bbOSindsWhoBpHRAALRA Thi Qﬂls actlvated

quantities. Respective enbodi nents ‘may for exanple
byathﬁcrpéaemhagdﬁlscmyndeat dynmdmAyt/EIéBt cm neguiate metabollsm and

rmpation of ,a doselr ecu 005
mfia PR Sl pRreRaRLT T B FRef Ship b oprpflosd, i Benarial
int8@RYNghd ehHibit Ecyflochkdhi® W reledsé )foﬂb\eu@bhﬁla@Sﬁtoﬁ& Odfinil1€s in the
sane patient, Such a nmethod may for instance be a

ProsgasRf Phqsphenyiaabighexosa(s. g ralucose or rleakyghagose). The ability of
%j by ?}éﬂﬂt splgrfﬁlfs ({ ?fr"f'degfﬁ n the la {lﬁi’ﬂilﬁ& g‘? gﬂl%ggbd(f&f a review

he gene ormu e nucleo
sepa g yRabeyhRBreand Hhyl NdOweabead (20063 25,168 8s4696).gene
expression usual ly cause individual differences
bet0082h Reegrit eentiderica  stermyglyn dngggestso that cantiveted d AKHBKBi g0t only

cofBhfts “erotmectiy RRVECS BUVE Ml AR BPOTEILArPTpPRgaion of

do@ﬂgteéahp tat2éth, adUich ds IBHd, ichifetseresiStadcd &) HRBLinduded SPOPRSis. Anti-
conpound of formila (1). Typically the effect of

ap@pteméwwgatppwgdwcawsgﬁ theenlassta membrang hevehdn thegryirplasm
anél gr(ﬂ)%{)g 5'[‘ tflg gnu?l)é Merﬁrtﬂ{ ﬁ'}%g%o %o ttﬁ]éa 1ké31%8? ?f&ét%ucﬁar PI3K
po Wt

neti ynnrp Isns I n mi |p e genes couple
plays mgedfsséntml fralet mrlsalaixetr%r calinsuraeivake spb apeptdsis also adruagh chuclear

PhEREPHA z S ol f: alfens genot ipteh“? of’e )
0 _€lS erilca
DB o P SR B BTHE b LRt Sl W s sagivation of

tyrosih@tré®ptod lanawes, haodauaﬁl Rl tioastip ngm&ncm&@mm&slrsadme abxygen
cell. The term carcinogenesis (cancerogenesis) as

specissaradyction, i Rastiqukyr hydeess PERAFIdFHHER2)a apd Pﬁ‘h‘[at‘EBIOIf M%/PKB
had R8s fREREd Fgcgntg}gl dxopbdds aad‘?it d b0, Gadl s‘ﬁgmefo activate

In particular intc a tunmour ce . A respective cel
AktRI By phasphorydation. Hobewnérgntheu datarseemdod ong@snﬁiat gotavation of the

PR ppf R Gl e B Dt R Ach o pin Rl G oty e

emmwtﬂeiwm&em'éﬂeasafmmwé life where it
conpresses vital structures or is physiologically

acf003d] Péhege désyrep; thel poogness af bpspiasiein a Respaxtivgcelhite.g. a tumour
unour, can jnvade ot her o read to dista
cel} BRY .ban@omfg B¢ dusthod, BF e, invEntiom doy GRURPE I, gropodium
iodlMEsthiBRIREST A OE c Bk R Y ahil?iléj %?oc‘ﬂgﬁﬂr{ﬂl A SLhQHnAI OB @hining) or
triangul’o conpound as defined above
caspase 3 activation. Besides determining apopt081s in a respective cell in some
embodiments a method according to the present invention may include determining cell

viability in a respective cell. Respective methods are well established in the art.

[0055] According to this invention, the method, compound and pharmaceutical
composition can be used in the treatment of a cell proliferative disorder, such as a
tumour or cancer. Any tumour or cancer may be selected for treatment, including for
instance a benign tumour and a metastatic malignant tumour. Examples include, but are

not limited to, haematological malignancies and solid tumours. Solid tumours include
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[ 0059] Chem cal carcinogens exert their activity
t hrough reaction with cellular macronol ecul es,
w@emwenziiby DNA. Formati on of carci nogen- DNA adeiy$&2008m00110
result in nutations that lead to the initiation of
tunouri genesis. Anong t hese Zonpounds, polycyclic
aromati ¢ hydrocarbons 8PAHS constitute a rel evant :
forg IS TCH @SR DA oW HIDEPIE L0 RAPPEFeHsYFS, a carcinoma,
ariBing \tRIn® B Bfivlar’ @1186hY BitheliaBbLlls WIRUYInpH8MRhLa cancer of
po?e_ncy (se(gﬁ(ei.%l. Bor osky, G{., J. Og. Czigr% (%9%8
lyrgphatiz 2g8guc; Angh agmke hamglehedesGoplean, and thyrmws, iGxemplastcf] a solid

[ Rer.spect i . (.1996) ., 104, 11 166-1 170;, .
it b GE ARG e 8L preh caber, ibimbed ¢ g amour, o
nedi@bladtomal E86n t&LLr, rRMtbl €ter, BlaAder Ahced| a livéral®etir, a pancreatic

Letters, (2006) 239, 157-167). Polycyclic aromatic
TR OYAIAE GARCCEJHTAtE GaRCeh anti? BElaBDPEds of conpounds

fo ring i ngonpl ete co tion f organic matter .
L oPREL 30 Stk BB ot Prediod agroeding clo B GreRY Shvention
incud28 dhtactl DA T &k &I RNEWAR G ﬁ@@étaﬁﬁhédegbaﬁlﬁgﬁof 2¢6Mpound of

conmpounds are primarily activated by P4 enzynes
the gegetahfarmula/(1} tsec abape),sychr acapmr celb dpsome embpdiments at least

L hway.  The ar.yvl, hydr.ocarhbon receptor. .also plays a
o FRIARA or P Bt R PRGN et fe SRaeflim 0 e
usédl. il SorRObf ebOEmbidmdatsiableasifa AR XY/ £ bdcon@cellMBlel used. The first

hydr ocar bons yi el ds hydroxyl at ed pol ycyclic aromatic

celd srroatasted aish thel lpwag olibe w) predeteamined uantitissaad tegssecond cell

ot jAcluge t eder ing i OXYy- : :

s e e et MR e s’ BRGOUIEARY. oy mepecive

emhbdin®RA66 mayufom )examples beox i sha¢enig pssagyal Sytooxdtyemdst yor the
' ecul es, at N7- and C8-position of

bind to no e. g.
detgﬁ?ﬁnﬁgo%%gosf%ﬁpéﬂ?ef fe respective adducts may
S S B A ) L B o

(e.g.nmomioohcell) eed obtaitel frheh elod sanie witieMAISuENA nedllllbCingy fér instance

strong.cqorrel.ation between the formation of such
be JUEEES hrfied g2 FRHER SCol 80 AREhaDAvidHal HEPISG 4o At aeta

idh38loP&ApoRNAWT thEEBh &K Al ). 068e nadh i
m has 0been s,hO\/\VM/ﬁnﬂf tt %t@héé’%-gﬁ%}le (h)l ghl ye ggr g(?ﬁ%eg%ﬂ?@g%r%ﬁs and
indavidwal rdoiferdrdes ah @ane eXpressiay wwally nauwst individuandifferdaces between

adducts is an important fifgst. st int initiatjo
P Fohtnie LB EorAayon obRLis e Ba e B, SptSdiments o
resheiive hethd o6 f the dlieAgon MagtAlsddeachethied 5f idenefyidgd\fenetid! Gariants
to the presence of electron rich site in _the netal

that inflygnen & PlispbHIssALNSSTto @rrempaydcof frmula{l)s dppically the effect of

» SEPRPTERRAA] ul ol 2 EHhIE L0 OHRls R BUTBL iy i

so plmdt yooynphbsite geretmtpotyrhyphsaarinanultipleegdnes ratpled vath héregenetic
i | tri lg . .

el SR A TR Pl S Rmee v BRA b gion may

thusRm MEBYEBE dERANRM YL patidn® s FERSTRY, For Bi@PEAHRBRBure maximum

efficacy with minimal adverse effects.

[0058] The present invention also relates to a method of preventing carcinogenesis
in a cell. The term carcinogenesis (cancerogenesis) as used herein refers to the process by
which a normal cell is transformed into cell with a proliferative disorder, in particular into
a tumour cell. A respective cell may give rise to a benign tumour and/or a malignant

tumour (cancer). A benign tumour does not spread to other parts of the body or invade
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fromformng a conplex with DNA. [0061] The net al
triangul o conpound according to the present invention
Worgae8arde’ be used in the forma netabolite or PCDSG20§8/000110
[0062] As used herein, the term"prodrug" neans a
conmpound which is converted 24 released within the

ot Goust (D e e riichy Befime & HeRhct e Wosenit RAmDHRASY vita
striBdies dk iseﬁlfy_@i%kyl%licaﬁy affveqs. g.gok prod@GEP4 Hbitin¥). A malignant tumour

phar macol ogi cal'ly Tnactive derivative of a parent _
can dnvigfe npthlee cngass, bpreade tuidistant slocations dmetastasise)n aydrdeeame life

oA b TR P A S

defilkdgbowgs” are comonly used in the art to overcone
probl ens associated with stability, toxicity, |ack of
S p§e059] EChiesnicab reatcinvigtresd exwro theani halvitlyi thyough hegctmht with cellular

of f er advant a solubility, tissue atibility, )
masForRiPc) e gFatel Eﬁ% l%waﬂ%ﬁﬁw?rgﬁwswg@m Afdyets ga result in
mithdofSt thaf 140 & and!ifitiadon BToﬂHéqﬁgéTﬁyis.b%H%Hﬁ:ke .compounds,

triangul o conmpound wth a protective group shielding a

polysiyelioyaromatic ytiogarhbnsg (RAkls) t doastisute arndevahbgestup because of their

wip RO T B R AR b e BT S iy (e

e. P BSrEBESUGILC Al DracChas. (1999) \63, 73811744;t Mastidiblol @, et al.,
protective group undergoes soIvoI£5|s or enzymatic

Envisgrrgental Healds Rensneriéves (199631 94itlilv bl 6Sx gl Mengelez-Colon, V.J., et
f ] . .botroddced i nt

ol EYEhBPRLisT Q045 2100, BN 1 0, ROBILLHEES oty Lo Bblrs (2006)

238,uL3V- K57) oRolglayclio mronpdtiedpdearcatbahs osnstitute gllarge shakabdf empounds

fo%%gma’ r%enﬁlggr%})géﬁé}gl{u%%éj %pgg?%qc;) %erggpdg g;\élié{:]gg u|1 ri]rtld%stﬁal

prél@sdet | utcifidislle &hbust, dgdrfife GHOR AN RO RPEY Such@mpounds
"prodrug” of a compound of general fornula (I) may be

y
aregprimattly aetiatedb A tepzimagsacguby adrbn themrd diy depsarbpm edcepter (Ahr)

j ' ' C est e prepared by, reaction ..
padfla P ol Ehl SR e B L SRRty R <Qhapion of
celalgmgmhl and diﬂéeﬁ@ﬂ'aﬁﬂrﬁ rmri&iiobyczﬂ gagdyichio agéméthelgﬁigéﬁfﬁons yields

cid conpound with an amne (e.qg.., as described .
hyg'wlése,d R??yoa% #opyatic pampunds ay Vel ap pplycuslicargnaticepmpounds
. . ( ] oyl ani . ] .
B BSRAS R figl ey S LA BORSET) 9. o
Rybkilet al, 2006, Suprah Bliesa okidetdorbpreduats caalently bind to DNA molecules,

harpmaceuti cal | v..acceptable salt, th f, e.qg..indth
g Nor ot ety Erpdiens®E doseftn trerdartiivh fadfids may
defurinatd Rsdlfing af hfuding siy ¢l DNK & g VRl \Oolof et BSB9S supra).
ordinary skill in the art. The netal triangulo

Usingnymmuiiohstpchamieal pdetection dphtFARRDNA nasddyggr 4t strong correlation
between the formation of such adducts and for example carcinogenesis in the prostate has
been shown (Rybicki et al, 2006, supra).

[0060] It has been shown that PAHs are highly carcinogenic and electron deficient.
The formation of covalent DNA adducts is an important first step in the initiation of PAH
induced carcinogenesis. Electrophilicity is required for binding to amino active site of
DNA. Due to the presence of electron rich site in the metal triangulo compounds of the
invention, in some embodiments of the present method of the invention the metal
triangulo compound forms a complex with a polycyclic aromatic hydrocarbon. The

formation of the respective complex between the metal triangulo compound and the
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[0064] A netal triangulo conpound as defined above, or

a pharmaceutically acceptable salt thereof, can be
wWQswd/1p8e7 se, or in a pharmaceutical conposit i BCI/$2008/000110

itmy be m xed with other active ingredients, as in

conbi nati on therapy, and/or 25 suitable carrier or

iluent. In this regard the present invention also
PO%’@V tceasromatl%lhﬁ{ai:%%wv dben RIEYRRb et RobYEY Pl aropatie ibygrocarbon

frcfi‘rpﬁf?ﬁl‘fl%ascdrﬁbl@x &ahlppgd/ or preventing carcinogenesis
in a cell. [0065] Exanples of other active ingredients

t N§006TRThe thetd) GliattiRtb tdinfoupbAtemrdiantd drl préRAPRSEhtidimay also
include, but are not limted to, a nucleic acid
be aisedindhgforma metabalide pigurodiel ogue, an ant hracycline, an

antibiotic, aromat ase ,inhibjtor, a folate .
gni@géﬁﬁéﬂ{@ﬁerégb ferm r g B&g%.m%wcamapvndawhwh is converted
or | BREGANVANA’ BREAGhEn & MiRAIOboBul &g gmgfiga{lliyhgr&?chmﬁcally or

nitrosourea, an ost eo'cl ast 1 nhi'bitor, .
elestomagnetinall yo onfpouts dactive r rmnthiat has medicil seffiestsass prodrug" is

sk R AR ST A3 2L P pBh A b 1
rediffed Spdn@eNASIeriziatié bRirandbmiatieh hata e phykisldgidalSystem of
inase inhibitor, a gromh factor, a bisphosphonate,’
theghpnan qrgaieal do athichit isrdaynistpred.e BTodmmgs) lare ememen 3 usedaip the art
o BBl WAt SRR ARSGUNLE o SRTER 1 Bl s tmico
bidaumsaildbilan Thdyl ofteanffe) ad\Bugigks/ebdotubjlity Ciisswd eotimatibllity, or delayed
Leukeran(r)),.ifosfamde (M. toxana(r), wth or
relidse B (Re MRSIgAian QFeaniiihoRH AR M UTE S, PXGRIPIR, 13) |prodrug” may be a
meNg Y3 aelo) dompButf %ﬁl%t@%dif@%:?@%%ﬂé??%ﬁ%gﬁldor functional group

(Al keran(r)), dacarbazine ,
therenfend tanetgerey dreityd suppresding e astivity blithemagtalvte argdorpbmpound.

t he conpound ) e ..
A e rogT B RPYaR PSR SellyAfHiSe B Fivo g i i shn the
prdl@&iph Qrouie underg 68| bvol WisS Or eRAVRINAL VrekBOMN ABSa further illustrative
cycl ophospham de, is an al kylator used in the

exqrpRlgs frfwnctignal gra ay| gy he iptedyetd BiA metyhpieagele, compound
updibldcBficl EudfTiomebibh SEE o oBRAR) PHORBRIARR, pr glysosylation.
Thasnd respectiva Opeodoig"trhay onlg ds tcon{ed@d ijto Moolhposndlef general formula

nal ogues that .may. . be included in the ar utjcal
O Hi50 5T Eavri A Flss B e, e or T Wi 105 Pradrue” of a
comPburld digeRdtal PrmEM {(Bmad3i Beea Kydydt®62d adn-hyd@ie. Common "prodrugs"
encitabi ne (Genezar(r)), two fluorinated deoxycyti di ne

inchyig| agigh desivatives guetaan estery ERATed by Fepgtionzpfiparanhacidniwith g suitable
oS50 EaRB0 DR DS PRl e B gl Ui omooune

withiean ddgine (ecd. Jabadtstribeld hiboyd) porrbasie gidupa keaced oo forinl anacyfated base
t he presen inVﬁqr}}, ion _.include, but are not limted to,
deTieAtiyE (H%-c? IPWERG Li’ﬂ}‘é‘?)n(r), Doxi | (r),

[0063] Where applicable, a metal triangulo compound may be used in the form of
a free base or any pharmaceutically acceptable salt thereof, e.g. in the case of A including
an amino group in the form of the citrate or tartrate. Such forms are known to those of
ordinary skill in the art. The metal triangulo compound may also be a hydrate or a non-
hydrate.

[0064] A metal triangulo compound as defined above, or a pharmaceutically

acceptable salt thereof, can be used per se, or in a pharmaceutical composition where it
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Rubex(r)), mtoxantrone (Novantrone(r)), idarubicin
(Idanycin(r)), valrubicin (Valstar(r)), and epirubicin
W@ RoBazie r)). As one exanpl e the conpound PCT/SG2008/000110
(8S, 10S)-10- (4-am no- 5-
hydr oxy- 6- rret hyI -t et rahydro- ZH-pyran 2-yl oxy) - 6, 8,
(2- hydr oxyacetyl)

-tr
mqyltrFemn@é %th?f acyve é’tgfeéillﬁﬁéﬁs 8t &t Poave@ﬁ@m therapy, gad/or a suitable
cafiRf ©r qaﬂsmnm/a{f@ _daélegﬂl SO i en'gfbfnr 1o ?elftag & %h aceutical

ant hracycl i1 ne antibi ot om cul tures
coigposeroioy cekipimgapoptass ea celba‘eiéorqxevemxg)carbmogemeham a cell.

been used successfully to produce regression in

di {961 Rxtrapleneelp| dldari @ctivendngredisatss mgy abet icluded in a
prhFRRERAE Sl GG E AP oA 811 RSB oo,

nudaﬂisrdmaﬁalog]l’eeaﬁtand&ﬁcylchwmn w&ﬁmtﬁw aﬂairﬁmaﬁsﬂimhibitor a folate
transitional cell bladder, carcinoma, thyroid

antagomistn Gfka SSHOBRR HSFRRLToMOHBIAIPTHIA IR FEARIF A76eFRalde oy RRiRFotubule
S JaTeatelelclatl and gﬁ‘g‘ﬁl

ml{[logjgma %Wl bi o |edc!i}sgstt [a‘éi éorl Ec?lg &n%ﬁ{é&é itound,

retploat, aammnmnmasedambsom lacumpamfontdnase [riekibitor, arivenitlylate synthase

l.ncl ude but are .n [imt edto dact i, nomycin,
it iR e CRIBHRE R 1010 B P B A o1 htyrosine
km@@lhldibitdf @%fé\ifth fhast @ KRPRdsphonatd)| @@ Dikdrdclonal antibody.
(Bl enoxane epi rubi cin (Pharm)rubl cin(r)) and
m [edsenAllieors Mhatandy baédciyded ifvtinpliamacduribil otrPosition of the
useful in the practice of the 6(E)resent i nventio

PreseRt| dyenting: inghide 3¢t e gt elimited 4p aspldany (Myleran an®, Busilvex®),
chl(n%ﬂﬁﬁhﬁe)(ﬁé\ﬁ()eraﬂ@ liglsER3ae! ﬁ\dttg)?a[ﬁﬁ@a( Whith- or wnhout 1Y1[ESNA)

Bi sphosphonate inhibitors t may be included In

cyqicbwhomgudfr (Gitorao®h depsar®h ghifosfamide; meiphalan/lvBAM (hlkeran®),

dade AR TP iR hnd ob i (BuSTERDEAL mp uptpaive sagrte

theb &ommpelnd] €2ibis[(2 thBbrecdifasiife) caﬁraq{ydfdlmnrﬁmmzaphosphonne 2-
invention include but are not limted t

Oxigelsf goalpmew.keowe 28 cyAphiosphagys, is elzepl&zzl@s@ir pysed in the treatment
of L& Q{I §1§c{ a?& q h@m&sv rﬂicfjl)ﬁF)fe) mly (lélzlcemjab mycosis

OXX Estro en r ptor nodul at or's
funignieles) cedroblastoina, ¢ampo add:nooarcmbmahtetmotﬂmm& iand eartinoma of the
br. gﬂd ude but are not linited to tanoxifen (Nolvadex(r))

d fulvestrant (Faslodex(r)). Fol ate antagoni sts that

n@eﬁﬂ NH&E& ddnglbg{}e% GRAP R e iR u«{eﬁe i 2 °Bharmaceutical

onlnc are no Ilmte 0 net
corfipdsitionl lof rt)w ﬁfem&hvmlbh) inchudd, thut raeé nﬁxalimlted to, cytarabine

Neu eX|n As an illustratiye exanple, th
(Cég@& mtabme (Gemz 3 two ﬂuormategp deoxycyt1dme analogues,

ﬂu&a?ablae ((‘ﬂ"l\fd@fa@)‘l Ai tpﬁHhé‘ QRLBE! %' n%m tehwlﬁqnﬁetnw@maﬂd its

0) - benzam do) pentanedi ol c aC| known as
prodeigrazathipaine (Imwan®). ant i f ol at e drug t hat has been used
in the treatnent of gestational choriocarcinom and in

t hiD0p8leAntheastyclites flat imeayt ke included o thephdamaneuticak sempesition of
the%?gsenty H%I{tlfogrxﬁglm%l But ard n&tﬁuﬁltedotouéo%( H.lbl&m (A&%mycm@, Doxil®,

Rubex®), mitoxantrone (Novantrone®), idarubicin (Idamycin®), valrubicin (Valstar®),
and epirubicin (Ellence®). As one example the compound (8S,10S)-10-(4-amino-5-
hydroxy-6-methyl-tetrahydro-2H-pyran-2-yloxy)-6,8,11-trihydroxy-8-(2-hydroxyacetyl)-
1-methoxy-7,8,9,10-tetrahydrotetracene-5,12-dione, more commonly known as

doxorubicin, is a cytotoxic anthracycline antibiotic isolated from cultures of Streptomyces
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treatment of advanced stages of nalignant |ynphoma and
in the treatnent of advanced cases of nycosis
WO evgardes. [ 0071] | norgani c arsenates that neRCH8G2008/000110
included in the conposition of the present invention
include but are not limted 2b arsenic trioxide
(Trisenox(r)). Mcrotubule inhibitors 1%as used herein,
pecetipp (Y%P%U%seDPﬁ‘Pfub’lct“olPas begn usrd sugesseiulinde pradues Fegression in

é%ﬁ-xﬂlgf e ﬁﬁ&‘éﬁ*&' Xox‘flflthe sSaeemR! Yoed 1 PE%IHQH:' GoukelAt acute

e included in conposition o resent
myellnbéastlc deukienmgd, UWdnisutunang memtoblastringa Goﬁdlssuen end bonesarcomas,

Oncovi n vi nbl asti ne (Ve litaxel
SoiTd, Laatal SO, TGS oelt, PR, Gt oma, thyroid
cal@%ﬁ{aélx@ln(p_ﬁ@iiﬁi es (Hoth » HERRID dndn@oft HYdgldnOrtyges, bronchogenic
derivative of either, and di scodernolide or its
ca@momﬂaamd/wmqmmm trosoureas that may be incl uded
osition of the presen |nvent|on i ncl ude

pul00gPL ARBPIoFiyfhab may epihe bR AR BhERRETATEARaBQSITion of the
préggﬁf; \}eﬂﬁo ?fh&@%fﬁdt rrfwsﬁr'nﬁgd (8 Eg&[n)om(ﬁ%%ﬁﬂ)mycm D

estranmusti ne
(CMmdgn@Ddeiaammhlmgm/dahMmymy (enibidihe®e dDamoXome®), bleomycin

har mageut i cal Sltl on.of.the present inven

BRASTARES b RIS LR RIS D) o ndr SREREREAE,CNovantrone®).

ArbRufabd Bhilotd hoefulSn fthd) praetideast t'he (pPEedtCinkértioh include but are not
6-t hi oguani ne (Thi oguam ne(r)), drox urea

lm(qugl de g@a(sprp;ole é@mmd;b ang @pm ( a® pBisphysphopate inhibitors
thafrt)l(rer? (l’ysetlg eog ﬁ%hb%r}rsaféutlc ar abl Inglgrg k %arréaéen %nr’vs:ntlon include

bufZared&(lh)u)ted tg%tedto@bter(zom%@z)ar(r)) and capeci t abi ne
(Xel oda(r)). As an illustrative exanple, the conmpound

5- {0006} Gylodygende)inipyitomitutit mexi omincluslbd in dencomgogition of the

I t.ab . .
e RSl e ISR R fprn®) ceecons
(caalsra@?']@m r&féco&ﬂf(tvlm@t CdoxkBe Ce@xaB). EQfdgeredeptdpfifodulators
t omac and pancreas in patients who are considered

that meayr b inslysled g rthe @amp@?m@t REthenprasent inyestior inclydeniit are not

lmﬁ{ed gp r{%ﬁbﬁ?&' ﬁtﬁ) ?ldffd lﬁﬁv&ﬁ?ﬁ ﬁgb&%@)@gﬁké Qlﬁhéb%lsts that

eox ["'uoro-cyti
mag/dmmludall myheaammpoabﬂoa ofithetpresentinudnyidn aredhbderbud eresmk timited to

mq%‘o%g%%ﬁf(ﬂ% gﬁ%j%imqsu?r&%%§®b %ﬁlcij%ﬁx?qtrse%ty ?Igg@tre%]n )- (1:-\as|a|n¥11ustrat1ve

exABNEXYthe: ZeohhfouH@r QS} D52, hQ@a?ﬁ}loﬁ&ldth6Uﬁ§rﬁélhy1Yrﬁethylammo)
exanpl e of an osteocl ast i nhibitor that may

benzaui tanﬁdlpweicpih eammerly knewn as:mﬁ»@wsat@ ns i altttfelate drug that

hasD [)ge%eust Lﬁg ueg%enggp g tz}(tiloggl déh%ng ara?%l,gce 419 ‘ire%&H‘nent of

oun at nua utl ca

pamrsoasﬂht ¢tm>m10@denbhﬁ dusesenst andniviRiati fopm mm;a. Utlés aBoltuseful in the

not limted to, C|slat|n(tPIat|noI(r and
treatgiepbpf advapced stages of malignant lymphoma and in the treatment of advanced

cases of mycosis fungoides.

[0071] Inorganic arsenates that may be included in the composition of the present
invention include but are not limited to arsenic trioxide (Trisenox®). Microtubule
inhibitors (as used herein, a "microtubule inhibitor" is any agent that interferes with the
assembly or disassembly of microtubules) that may be included in the composition of the
present invention include but are not limited to vincristine (Oncovin®), vinblastine

(Velban®), paclitaxel (Taxol®, Paxene®), vinorelbine (Navelbine®), docetaxel
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(Paraplatin(r)). Retinoids that may be included in the
phar maceuti cal conposition of the present invention

WO p@BadEIbut are not limted to tretinoin, ATRACT/SG2008/000110
(Vesanoid(r)), alitretinoin (Panretin(r)), and
bexarotene (Targretin(r)). Tepoi sonmerase 1 inhibitors

by S5 . PP B BB o

detifativie§pot ecan (Hycantin(r)) and irinotecan

(Canptostar(r), Canptothecan-1 1(r)). Topoi sonerase 2

i nippaIR] NiSodoh&hsf hmwt hayi belindadtdi /i tie cpilﬁggsmcﬁﬁbldifi hal present
. conposition of the present invention inc e, but are
inyegHon mrffqdé dut e ngt 1@%@5 WerreearbazuisH Matylane®)eloauistng (GeeNU®),

aftmetihent &S BYERP® I )Qliadbi0 géﬁﬁya € ;
A yr E)lfs]?n Ei nas e@;i/n hi bi’t )(ghsad%lhg? may’”’ bgﬁ! n%frglglelgmlen (?‘ﬁ‘é’y‘@)'
Nysheaside aralogsthat oagynposclndaiindlie piaem preeteah tomposétivini afithe present

B S S S Bk, 5-torur
(AlhicB®A( b-tHioguafBHel NITRidglhRRI®Y; ( Mhdrdx 9@k | MHYdrea®), cytarabine
(Tykerb(r)), sorafenib (Nexavar(f)) and vandetanib _
(CytpaastY®a DeppCytBiafioxuddiog (B br‘t%\d' acabing (§hugata®), pentostatin

. M8 i in th h { cal Iy
OB cIhinETY e RBo S AP et (B RS) B0 capegitabine
(Xelota®). ¢ el ilwtrafivdt extangplithe torhpounat £AheomM@HAH AR imidine-
interleukin-2. An illustrative exanple of a )
diqng, #5Q) Geramenkyknonasas S-Heqranmeil it An antiyagtabalits peglepsidg analogue

BT SR 1318360, e o,
andyrpandready irt Ipatientsywhoeaienainsdetdi inctrhkble pliyasurgelibr aaher means.
N M S T,
difldsk R cytididd. ) is doRficeeially aVdilaBlera8 4R Fhohbtfydrdhivpide Qhit A8 as the

resent invention of preventi n%(carm nogenesi s ma

betgfig%mrnéq isdalse taowanghiemaenllydas mq-%ﬁx@ﬂ—lﬁpwémgdin-l-yl)-z-
dego&k‘bwwéﬁo&%g%md as defi ned above and a further
co
for

dund as naned as an active ingredient of the

P 0TBE AWtiilEtlati FOIRATIS O RRBYMst iANLRAG BAMH) B indili€ed in the
sensitivity of tumour cells to chenotherapy therapy by
pharmeReutisalpmppsition of thesprasenemerdionds p@mdmmt@o(édeda&‘gi-ifﬁannmn

st ration of tal ,triangul o.c ound.. or dts
corf s ShAC s S anslll B RGBT ompRSing Lof g presen
invegtisty) ihclude] byt tdaeomof litited opecisplaie dPlaiabl®)naneashboplatin
I evels®of ROS close tqQ the threshold of cytotoxicity

(Paraglatn Ve Kefingids frab mae s inrinderyin the ehamasetisplaramposition of the
prersaﬁweafieﬁ WchlR b0t A nbUTRKE &%&iﬁomfmﬁw@ﬂes omﬁg&etmom
t e 1evel of

riangul 0 conpound further |ncreases t
(Panhetin®)y and nlokxaiotenet (TargreS®y t Toidourerase L ahlibitors that may be

inc?uad’ehiir? %eaﬁﬂ%ngc%%ﬁgﬁ tciorkx)llpgsi%ign 81{1 {hle _p(r:éisggte&lve%(t)io ?rlxjcrlllgdse', but are not
limited to, topotecan (Hycamtin®) and irinotecan (Camptostar®, Camptothecan-11®),
Topoisomerase 2 inhibitors that may be included in the pharmaceutical composition of the
present invention include, but are not limited to, etoposide (Etopophos®, Vepesid®) and
teniposide (Vumon®).

[0074] Examples of a tyrosine kinase inhibitors that may be included in the
pharmaceutical composition of the present invention include, but are not limited to,

dasatinib (Sprycel®), erlotinib (Tarceva®), gefitinib (Iressa®), imatinib (Gleevec®),
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[0076] A pharmaceutical conposition conprising the
conpounds of the present invention may be manufact ured
WO poog/12pher that is itself known, e. g., by nREGHSGLNS/000110

conventional m xing, dissolving, granulating,
dr agee- maki ng, |evigating, e?ilsifying, encapsulating,

t ' I hilisin rocesses. [0077
laq%ﬁa{bﬁ‘@’ékgrgi®%§or%fgﬁgdéﬁewﬁ oh Gt st Esgrapies of a
(rdchRbRIARG P wih et HA i beRBci®dnH! B frhrnAceutical comp|o§/ition of

conventional manner usifng one or nore physi ol ogi cal
theapreegnt &bientieamclude,sbut arepndt dinnitpd de cinferlenkis- 1dn dhterferon-a-2b and

o Bt 5Pl B3l e P BRORl Bolasb s o may e
indMiddMACHY tphaahdctutiddl @BRpodiRsrTuf @d PResént iANAPMEDA 9 R altRARed®,

the selected route of adm nistration. [0078] Exenplary .
Exagiplessoor a@ReeHPRalr antibedy othata mays pe dngludedc il marmaceutical

' di .S y s ar. uty.cal .c Sl.t 1.0 o
co{lnﬁg#ﬁ%ghgr gfe, pfer%éﬁnts er rrlrtg , andd?e pal#"gn%r ar g{;@géﬁe\(}egby. rituximab
(MabThara®? or ceteimabf(Eednix®)st rat i on may, for exanpl e,

i ncl ude depot, oral, rectal, transnucosal, or
i n{G056] il thisd wegard t that methodp af ethee padsentelinveatign of preventing

I ncl udi ng i nt ramuscul ar,, subcut aneous, intravenous, . .
catcRERER N o7 AT s OB GE AT ah OBl wiangulo
cofhipbiid as dufinad 8bdvel sl ladfisthdrtofnpBerid AR, asiaRtaBVemdtedient of

or intraocular injections. One may al soadm nister the

thephapoacrutier] compesition aboveals e epaBplei BA sensitiyityofapmour cells to
chéﬂ“ﬂg{ap% Eﬁ%?ﬁ}ty ﬁg%mﬁ: cmﬁé}ﬁ{&s rigegli ls&é@%b%din\{érﬁsl anhanced by the

I'njec conpou y Tnto a So
administationsefc metali tiaagalepaimpund,ust itk rvall, oelteapesent invention.
formul ati on rthernore, a respective c ound or
W ecé‘lﬁ?‘}dc%{ 'L’J‘EB&S’SB?‘{ S&ﬁhw ihis peelated, anttla?rg@@édevels of

ROK Wosdelol #R1 thr&usiae BT c%[qx%_i@”ﬁla?g alkddd$ dd gﬁﬁﬂggd through the
coated with a tunour-specitic¢ antibody. Such |iposones
mitgehonidsial esspirplosy bhain ar gemeut ¢ellsaardl thakemetg triangulo compound
lectively.by,a tu 0079] an iJdlustrativ
fu@ieérrb }é%és otrh%i lrﬁvglctoi?%{jsa{hgﬁe oﬁeﬁge%nrg |51i11ea|I ﬁ%’g‘gthvtei our cell
pagienelyistsoeptible toat-tghckocdniiwupdesent i nvention may be
formul ated i n aqueous solutions, for exanple in
phj)76] gplwainageutioatpeonipsisiiopudoimprisinguibh casmpeiamdssofsthe present

. ution,. R noer's solution. o hysi i cal sal, ne
im3h oA ac Sy RO inerofha DY RS o 25l Freans of
conyuntiondl i mixéng, Aidsbivinpqrgramilating, BRgpemuakAlge tevagating, emulsifying,

typically used in thﬁg{.orrml ation. Such penetrants are
e“b%’ﬁ‘é‘?‘é%;?n‘i{?ﬂﬂmg oriyephilisipg PIOCE589] For oral

adpipbstr at i T i.ve gonpound ar .

onlBOE A BharticeichE RBRBboeh, TOTRS I afordange  with; the present
inveyitiow maly e formtdlated ri coreentiorabmannerusinging ofaee physadlbgically
acceptabl.e carri.ers wel| knoxvn i.[l t he artI...Such )
ac%egfai)feeﬁ:agngﬁ Spmprigipg excipients and auxihianes that facilitate processing of the
active compounds into preparations that can be used pharmaceutically. Proper

formulation is dependent upon the selected route of administration.

[0078] Exemplary routes of administration of a respective compound, including
its salt, or pharmaceutical composition include oral, transdermal, and parenteral
delivery. Suitable routes of administration may, for example, include depot, oral, rectal,
transmucosal, or intestinal administration; parenteral delivery, including intramuscular,
subcutaneous, intravenous, intramedullary injections, as well as intrathecal, direct

intraventricular, intraperitoneal, intranasal, or intraocular injections. One may also
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conmpounds of the invention to be fornul ated as

tablets, pills, |ozenges, dragees, capsules, |iquids,
W@e008/1289T ups, slurries, suspensions and the |PERESG008/000110

oral ingestion by a patient to be treated. [0081]

Pharnaceutical preparations 3br oral use can be

obt.ai n d a solid XCI i ent al | .
ad RISt (o8 CAMPRUEH P FRErRACAAIFD COmPRSIAP LE8 WL Ptk than systemic
mdFn¥t, lﬂdrﬁex@fnpw IV d_[%@tlorﬁ&t tBE cAelpd Lﬁﬂ cﬁfébﬂ?mt@a solid tumour, such as

aUX|I|ar|es i f sired, to obtain tablets or drag ee

in @ofepst ossnstased rélﬁesepfogﬁtlhatlam eFurthermare; jacigppactive |0pm@psnd or
phmc?&lﬁ l&ﬂ{p%sm'oﬂ %Fg'ﬂéguéeﬁcﬁloﬁet O@:Itdédf |9v delerY Sstem, for

manni or 'sorbitol? starches an I ves
exarhpleginfa llpnsotme asated viith asttmouhspeddictantihodn $uelh posomes may for

e’@‘f‘@?‘@%’t F54 WL ke BB A E Pk acant b et hy
t(LOZ)b(E taﬁh% Wér%}ﬂ cﬁly knjgc? ohuh%ﬁ'goﬁf?&“op armaceutlcal

ulose yV|ny rrol
compklmwn a@dokchhg kethp rpeqsamtanvmmM ng/rbeafsrrmﬁlated e aqmloas solutions,

l,cel | ul ose rboxyl met h el | ul ose.,and, . .

fo XS 5 Sy ek G SEbrdias BHES' wha8 HAESs sqbyiong Ringer'

solafigh,ush physislbgical Bdine Covdfer ForC hRdmiiBosdl! efdiﬂlﬁ}strﬁt@drplpéﬂbtrants
hos hat e and precipitated cal ci um carbagnate.

aplaregn@tédo the Spmiced? A iPRENeRFSS trRiga Iheussddadhe §wla§n Such
peﬁé&%n&ras)ég%[}ér&lg%m H\hdyt pyrrolidone, agar, or

alginic a salt thereof such as sodium

al pose} Bor [&1@B Qe]dnﬁhﬁ@‘@tﬁ)rt} Oh efespéctivhl Odhf&shdM drh pharmaceutical
sul tabl e coatings. For this purpose, concentrated

compeHion; fiant be fermulgted creadibe Wi rembiving &t iaghyg Icpmpound with

ph&fcaittady @c@épﬁ&ﬁl@ caﬁﬁ{‘scweﬁ%Wnnﬁﬁl thRYdr. WucA Udfiers enable the
carbopol gel, polyethylene glyc and/ or titanium

comipewriddeo & imsiention umhmiorrrmlmecmﬂtabllets, @ildsaniogenges, dragees,
f ' :
cop VRS RO ALK BB RS 2L ) IS vy

pame:mmbéireaied on or to character| ze different
conbi nations of active conpound doses. [0083] Suitable

f | (1081 Phaymagewiical preparatiens f@uerahu&s Geptbe] qbitginediby adding a solid
h u
ex JBRRE NI fipdtil s ektifin fllle! Thd BrbGRLS the mixture of
gragizles cafter addihg mﬂabldramushases nf:dcsuad; ®, olitaih dableta gmekagée cores.
ar at.e nd kaol abl e ,bi ndi n n [ Iud
SufiHie s eBicnR Rrvic i TS shot) b fitty JHMiRg ARt Bucose,
suddydel MaAnilitok , or WokbitolN3thrchtsC b Heri Gitifrea fpdof, such as corn starch,
30|umalg nat e, ine, and glute

t th I
dexgripcangeheat %rsﬁca* des Sarhalarie stgagqhatﬁaﬁir@xmppy el et starch,
gelﬁﬁﬂ’é e%lﬂ'ﬁ » traghehhtRS nfBH NddMuldRé Oﬁﬁﬂ:bﬁ‘ﬁ‘proﬂ}ﬁhﬁ{ﬂyﬁ%elﬁﬂgse sodlum

alg and ami no acids and salts thereof. Suit
pxyRethilcellulass, uahd/orb pelysinylpyooliflone (BYP);0 celbu@eospeeparatlons

sucqll X&,ef& r%‘%‘(am'i&’ff‘é, k%éti:ﬁlc%lml(g’sse,e ca.l%lagylmethylcellulose and hydroxypropyl-

cellulose; inorganic compounds, such as sodium chloride, boric acid, calcium sulfate,
calcium phosphate and precipitated calcium carbonate. If desired, disintegrating agents
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a
salt thereof such as sodium alginate.

[0082] Dragee cores are provided with suitable coatings. For this purpose,

concentrated sugar solutions may be used which may optionally contain gum arabic,

talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide,
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car boxymet hyl cel | ul ose. Suitabl e pH adjusting agents
i nclude, but are not Iimted to, hydrochloric acid,
wQ sy dr oxi de, phosphates, citrates, and PCT/SG2008/000110
carbonates. [0084] Pharnmaceutical conpositions that
can be used orally include, but are not limted to,

ush-fit capsyl es de of. gelatlne wel | as soft
ladgugy sofutioie APds Al GTERgST SOIF TS & POLVGBE ARiKREPS dpyéstuffs or

pigihiélls 38aydb¥ CRIdeH 61 theOfaBletsObr d}_ epéd)%hnéd tforcﬁféﬁﬂﬁ@cﬁlon or to
may contain the active conpound(s) in adm xture wt
charpptedze differenhsombiaatiens ofgrtiveesompouahdesssst ar ches,
ri.cant.s.such as. talc.or nesi um st ear at
an PO i ihcizife, Geopfiior B0 ot wBmot BRyEhle Sragppuim oxide,
syRtBER HReiSlhim BYicAte, ﬂie&%ﬂiciteﬁjc@rmﬁgﬁd@ﬁlﬂgﬁﬂmhﬁmﬁp o] Bydrous
liquids, such as fatty oils, liquid paraffin,
silicicqarid, gahydsowsy siisic gFige dals. magnmtstmate,smulqapls@r Suitable

Ty g W, AT

pyfroidbg, Ib'fdyvm)dcdad)hoé,dgumlasablattragacamh rsedpme algneate, gelatine, and

e Gl i seh O TR ARl B ot RSBt B <R ity afbumin,

prdt&afe] gdigtineahdi g]d)lﬁﬂfnahh@ ﬁmmb dcid¥adn@tsa®$thefeof. Suitable thickeners
phar maceut i cal corrp05| tion for use accordl ng to the

inghides e Bt | AtfenBQtonlimied c 4 esHCEAsE) yeleering) | wsthdcliylaspe and
cabeiﬁg ¥1%91ﬂ8{)0%9itaﬁgr;ﬁ¥ ﬁi‘uﬁ@“%@égks"@cﬂd@”&ﬂr ?%‘65 1SR to,

a nebul i ser a sul

hymoolplerll: aeit, sodium hydtosideophodplidtesocitates fraadearbonates.

trichl orof | uoronet hane, di chl orotetrafl uoroet hane,

cal08A] Bhasmageutical eqmiqsitiqnsthas| can desused orallyeingide, it age not
lini{e 35 U]Sdsﬁeiﬂ casmés%awsf gaaﬁ&eayweﬁ ARYf bs%aféatc%[)m@eaade of

by providing a valve to deliver a netered anoun .

gel@ap@%ndeasplaﬁm&earswh apglycadl e sorpitoly dhatpusie fit gzrpsu]@e rriay contain

an..t.nh ry, hNsu f a op
e BB Borpodiah " Al NRK Mferl QL4 RbsEoRrEA' n as
stalrhss anxh/hr dsbrhcmotsosacmrasstm od1 haghekjurd stesrptec ind, e optionally,

h I i ti be fornul ated for
st TR I Lo ermRang) ey B RonveLOGSuspByer p sutable
liqhid,eqich @R fatty @qatmqw@ Weraffi, Ust 1&fuid polyethlyBink cglvy?coﬁsorln addmon
| njection resented in unit_ dosage form
stabwsgmsreﬂyfe‘ae %5% ﬁripmula%@ ferprahpdrainsstragipp ﬁh%d aa eneaosages

suiPbRSRF Vith ddginitgidemPosi tions may take such forns as
suspensi ons, solutions or enmulsions in oily or aqueous

ve[tog5EEor BuvdalnBdmibiytiatibn, 4 edspedtive PhurgROtiGal Yofpodifion may

susp ndi stabj |izi ng and/ or di spersi ng agents.
p:ﬁl g@’%& gulozenges fymulated ingoavensionalipapicer o

comﬁgﬁﬁﬁéfa% SR BN ARG, ShitmErRidl chrmpodton 6: use

acUBAg NS it predént invention may conveniently be delivered in the form of an

aerosol spray presentation from pressurised packs or a nebuliser, with the use of a
suitable propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, dichloro-
tetrafluoroethane, carbon dioxide or other suitable gas. In the case of a pressurised
aerosol the dosage unit may be determined by providing a valve to deliver a metered
amount. Capsules and cartridges of e. g. gelatine for use in an inhaler or insufflator may
be formulated containing a powder mix of the compound and a suitable powder base

such as lactose or starch.
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the active conpounds nmay be prepared as appropriate
oily injection suspensions. Suitable |ipophilic
W@ 2008421187 or vehicles include fatty oils such BGST/S&@¥as®00110
oil, or synthetic fatty acid esters, such as ethyl
ol eate or triglycerides, or }4posones. Aqueous
I njection suspensjons may contain substances that
nJ&(}‘@Qié TeRReYe emﬁe%lfymtq?@p@a@ﬁe RN oGRulegdor parentera
admRelitidfonard3oxujeelisy, | e%e! by Qs 519_[3%519' or Oforf@iavéusaNnfusion.
Optionally, the suspension may al so contain suitable
Fosmulgripnsstor anjestiongeait ke prasantqdnia naitsiosageconn] &iigi.|in tagnp@*es or in
a SRR f
ol RS0 FBRHIER, it ) A rhdfaleRE HoiibsBiont ol ke such
foracst a:veuspeg:ne:mb esnlu,tios:uoh eamlsaorrsompmﬂmd»r aquetmscvdhhﬂek and may
t| on Wt

cof i Gl RN o S S SR s
bei‘(‘gﬁ% ﬁﬁ‘ma[cglgﬁ:gi Bﬁﬁ?ﬁ&fo‘r*&eﬂ% l%ﬁfﬁl{igﬂr?ﬁ)ln include aqueous

lon may als ormu as a rec
solnboposf theatisel cdsmpmxﬁlupmmtdmolubk formt atdditionalhy, eanymsmns of

ontal nj n nventl o osl tor, bases such
the a8, EEPBEs Mgy T REPAGRy o APITBBTAt GO fion Suspensions
SuRghlE 1ibephiti@ sé1hents OF vehi s IAOSdE 8 diR/ACHPACERNS biY, orlsDfthetic
conpounds rm)f1 al so be formul ated as a depot

fatpy %%leﬁiﬂ% puchiscathyl sieptaiex iriglyqeniden loadipespamasayhqpeous injection
Su%ﬂ@éﬁéiﬁg% S;g?tgi)ﬁ duBRLACS 3t réafs? t.SK,B 92%'1@ of the sus ensllon such

y or |ntrarruscu ar i ntranu
as pofjiemtcathoxyhkiy] cdllutosexsanptod, ortdestramn rﬁmmndsy theeysulspension may

s S PSP biftin oo uP i RireSieOhe PHCRRABE g copmpunas

to slidw faarthé preparatibobidighle Toncntrated 361utipay.i Nngl y sol ubl e
derivatives, for exanple, as a sparingly soluble salt.
[OUMPI Anp$ranereobadinalts @nn@s’btmmdmt;osw;hngs aocarhpound as

desgrﬁlgécg b I nvent I on r%}’dep?’ F&r gtetu? 9 f or%agféa\%c‘?é, e.g.,

ermat, . ocutar, 1% avean%ul
stentetp)aagdn-fred wat,er rbefdrelhse vagl nal, i nhaI ation,
i ntranasal , sublingual or buccal route. Accordlngly,
t hﬂ)Oﬁﬂbs‘érrpsneﬁw@qph@maw@@alpmp@é@namml@t be ifomgnulated as a

] AR A bl PR By ol

comntiomal suppostttrytbaseschcidascogoa bstpe ot bther glyopredesd.  Any

cell may be used in the gr'esent met hod of the
i n(9A1] dn.addigionro ithe fesmulatipnsedassritngl rreviguslyrtbe comppynds may
S S b

oS SR (5P IS hytld LS (HETERe hGonLH be
adlpugstelad dpgimplampuéd Gior eaargplllemahcmmgpouslyimnmtralnpscmlarly) or by
intlgalﬁlxuggu ot ?nej‘éctlonr %\Siéj Sforrr%%ggle % gomf)Jouan may be formulated with
suitable polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example,

as a sparingly soluble salt.

[0092] A pharmaceutical composition according to the present invention may be
administered by, for example, the oral, topical, dermal, ocular, intravenous,
intraarticular, rectal, vaginal, inhalation, intranasal, sublingual or buccal route.
Accordingly, the present invention also provides administering to an organism, such as
a cell or a mammal, a compound of the general formula (I) (see above), including a

composition that includes a respective compound. Any cell may be used in the present
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[0093] Exenplary routes of admi nistration of a

respective conpound or pharnmaceutical conposition
WO pBaRMIDral , transdernmal, and parenteral del PUEB§2008/000110

(see al so above). Suitable routes of adm nistration

may, for exanple, include depdt, oral, rectal,

trans osal, or intestjnal adn1n|strat|on parentera
mefhed \br tﬁe IPKQB; ﬁ‘gs F“ht‘L U5 Ke ISXAMP ey BC IWREVE ofgl, may be used.
Exafpl &VSnQitablel AhAARAMEINAE Yout REELRS 1RASed &5 aWal,la &, a goat, a

i ntrathecal, direct |ntraventr|cular |ntraper|tonea
sheep amgaqog, amqudlopa® Evinea pignp bamstein 8 chineanaesy aghesys monkey
anfd4H ter the conmpound or pharnmaceutical conposition

In a local rather than system c manner, for exanpl e,

Vi $0093] eEidn%la@rf rbites Cmaﬂﬁkﬁsd?’dti%ﬁCBWa | e gecive Obdriipound or

tunour, such as in a depot or sustai ned }I%ease

phagRasgPial epmpeRitieminchisieoralatransdgranal.i and p.@mm@lrdﬁlmry (see also
abg égtgi? Bl fo%%s &oe{mﬂﬁfsﬁhﬁad’h I)E({g%p £ emnﬁ clﬁdé aégoett gx%l rectal,

|very sys
transrat@dalwiot iImtestinahadminssratort; |parmmralbdmlyery5umludmg3mmcular

solBPhs, PRl B i i HehetPes bl dinec

intrA\@h@RURA! irfttrifofiedlS Httranadal,ber ‘ixh%@ﬁ‘lap){nffe&ﬂ)rﬁk iddee Fhay also
person havi ng regard to the ‘usual factors

admyrigter thecomppurd prphaymageudieal Gompesitipe ik p ﬂpqﬁLgaﬂsqmthmyytenuc
&erlp ?&%tx i F?ﬁ@lﬁ?@ﬁﬂg %019&&)1?@%11%%&%“5 a%h? tumcHr such as

eﬁents I mtat Imt ns, not Speci
in dil émOOQediuktemed rrclea?{wﬁorrnilb\tlomxﬁmﬁleanoteha lteepemave compound or
ris ncl udi ontal ing", .,etc., shall
php SRR MrpgsitiOf oYM med o i Bt oS r Yol v, for
exhmiple] @ratipo3cmie ezmee &Sﬂh@ﬁnﬁﬁﬁhﬁb}tfﬂi dneibedy) Shaly Hp&aies may for
used . as ter scri ion and not of l[imtation,
ex%\'ﬁHlett}‘?é?rgetie?% qﬁ?@h?ﬁ’ ectively by alfgléloglf such terms and

£ < BID M arfuel 06 oA oBen AL KUSEL i B, el by g skilled

persbnihsvmgce@nl wete ufial faceors.ous rmdl fications are
possi ble within the scope of the invention clained.
Ad 095D rhe ipwersionsillusteniralyadgseribed grefim atayrsugatly betyiracticed in

thd qysee%é QU A Ay L:le %ﬁp IF %Lréf fnlﬁdpftﬁlo'hh&s ?mﬁbcﬁlf)hse dndtnspteg%cally

on ex on o
dldclwedahérmm\/rﬂ‘lnis furexampleg thieaertiesd cbmpbemg’i’ rﬁlxtdllltgng,’rlwstalmng”,

e Sy RS0 5 e SHIE ARBARERE The e an

exprebschisnemp fya@dmee@hlmal béeﬂahééﬁeéﬁs térRdi &f Géidn%ﬂoﬁl%d not of
variation of the inventions enbodi ed therei erein

limgjfagionoardy thegg 1pena dERIWY It thepyse RESUCs temmseand gxpegsions of
g 300 1R T 56 O 5y A0 G,
is fequamsddothaBRIriems DESDR4DnOAreqposTible WRMWhGScope of the invention
claimed. Additional objects, advantages, and features of this invention will become
apparent to those skilled in the art upon examination of the following examples thereof,
which are not intended to be limiting. Thus, it should be understood that although the
present invention is specifically disclosed by exemplary embodiments and optional
features, modification and variation of the inventions embodied therein herein disclosed
may be resorted to by those skilled in the art, and that such modifications and variations

are considered to be within the scope of this invention.
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[0096] Figure 1 shows a schematic of a synthesis of
[CGB3(COiI O(mH(m S)CgH N as an illustrative
wexwanra9of a conpound of general formula (1).PEUBGZPS/000110
Figure 2 depicts the detection of cell viability.
Anti-tunmour activity of [Cs3B€0 iQ mH) (mS)COHEN]

agai nst Jur GRIEFNPESCRAPTION OF THE BRAWERIGS M ned. A
total of 1 X106 cells/mM were exposed to increased

concentration of [Gs3(COI O(mH(m S)COHGN] (0 to 50
m04%6] Pigure uk §haws1 & escheratint wfv@§ydéness n®fn Qs OMIR-H) (-

h
S>§§'%%¥l. sn BB Rt RFe RRPourt B BIBRRR Tl ¢
i %llg;utreh grde%)écgn@‘gre%%?fgnogm}pce lnglsabl?lty gAeg]tF tr"u?rllour activity of
[Oﬁ(E@afoﬂl ﬁ)nﬂbmﬂa agaigst el ki - IJILJ?ib%ﬂnl%elg'\%sa&é?ér}nmed A

rotri-triangul o- osm um (Chem cal Abstracts-
tomB@ﬂDS 191 cel)simBwendeex posed o mekeased énngentfation of [OS3(CO)|0(|J, H)(p-

s F) B35 S RE R E0BuR a5 oMM ares eominetioy MTT ey, Dot
she®f afethb aivdh =+ tfﬁe@ Yiilepéritieht edpefifRhfsdieiformed in triplicate.
kS: kS) undecanoat o(2-)]]tri-triangul o-hydrogen osnate

mcﬁ(ﬁf%[gﬁﬁ}% ggfg IIJCF]S(])‘PurtQB‘ ﬁ%??ﬂgsa{)PQ&X}I)ounds of general formula (I):

A klecaartwniy at[8](diethytamian)g2iR atime iyl Mpr&pabethinlato]]-p-hydrotri-trian-
24745 3

O Lhie BT Lok 2t B despgerbar il

MM 350 gty (O o, 171555

C: KBCR@}btslythWﬂec[éﬂ{immame-la‘i gP}undecanoato(2-)]]tri- tﬂangulo hydro-

R T Tt e

befizenyBhirRitdtri-tri ing0IBLud sti GBI (@mS( K4HS- 39%4744.86309-108-detacarbonyl-p-
H: nonacar bonyl - m hydro[ m hydrox
hywollpﬁmsp?@me@ﬁ@%mm@-m e-&«laﬁwm (CAS-No.

t - - .
10FEBEPRRE debaralpoROL ’ﬁé%‘i@eit%ﬁ“i i b SRR 3 pyri-
dirﬁca@namlatq]bp:hyﬂx‘mmhawkgmﬂhmﬁqm@m)\lo. 87225-24-9); G: [p-(2-

. .S) C9 . t ed |
S RIS B R bR = s o
186509208:0); A ﬁ&ha&&bénﬁqﬁh?&omvdle%M(mﬁ Byﬁaxﬁm}mﬁ%@ilxsz)]

for 24 hours, immedi atel y fixed in ethanol
[1-$isa¢yeaer ki propane] Fbmamﬂoétﬁm‘@m(céﬁaN?s]ﬂé@%%r@

popul ation indicates subdi pl od DNA content indicative
of [099pt Eigure Diépictsaberdeateationoof DNaAt Bragimentatian.eDNA cleavage in

1ORFE 07 i Fofles Plon G Pimaph 6 ASrpregipe flow cytometi

an£l?§l§tHE%OOé%Ylg%r§ ﬁ%&tb&wﬁﬁ aRd 29ymV| [%(@@?,ésiﬁﬁgﬁla%)@gmm

in intracellular pH . (A) Jurkat cells and
forc @ft |hpugs? imm@iiatelyefized 1n ethanol, and stained with PI for DNA content

analysis. SubG1 population indicates subdiplod DNA content indicative of apoptotic

DNA fragmentation. Data shown are representative of at least three independent

experiments.

[0100] Figure S shows examples of reactive oxygen species (ROS) production
and decrease in intracellular pH;. (A) Jurkat cells and (B) HL-60 cells (2 x 106) were
incubated with 12.5 and 25 pM [Os3(CO);o(u-H)(n-S)CoHgN] and intercellular O, was

measured by a lucigenine-based chemiluminescence assay (C) A, cytosolic pH was
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i ncubated with 12.5 and 25 nM [ Gs3( CO

iQmH (mS)COHEN] and intercellular Q2 ' was neasured
W008/121187 geni ne- based chem | um nescence assapCT/&52008/000110

cytosolic pH wasdet erm ned wlét h the pH sensitive probe

2', 7" -Dbis(2-carboxyethyl)-5 car boxyf | uor escei n.

Fi.gur u r |

oA PR 40 AL ST BIPEL sBlckSaGH Srggvony
flueeeseeinr eat ed W|th 12. 5 (A and 25 nM (B) of

[G3(COio(mH (mS)COHEN] for 4 hrs in-the presence

or [6¥¢nEigueé 616KOvsuni fusthed examiplé afereaétblel Sxygehespbbiem (ROS)

aded i
profiRRR K60 eoar ekt B Wre it #o0 ] e (o and S ctMbgB) of
[dsitesosmﬁmxms Ogmfwﬁ%ﬁa%s ENS u{éeg Qén%é JPyabfsJ:rfb\é’ of 1000 units/mL

ure 7 further 1llustrates

@t@&lb wmy@mm lngdlvelsh PEBE)DAr(6dud) farrl Siminktes @Ad the amount

cells (A). and, 25 of . [
of e‘Fﬁ B 00 LB PUstRt 43 thThi6 dharesespes as fsfected by
ﬂd@eytaﬂag@yce of cells with or w thout DCHF-DA dye and H

02 productl on was neasured using a spectrofl uoroneter.

?Hf'@7&‘uﬂﬁfﬁ| iflhstratddresdiive Dxyaed OFbchs ( ﬁgl%gﬂwductlon in

m S) COH6 in tunour cells

Hl{mgs B gy DAY 3520 ) pEIE(EO)idln ey rs NI HBNgissolved in
el RIALYF FRCSH R SR RI3L B SRS o o e,

pr@hlthEbvla@d&asuThEusﬂi@dq&écﬁbﬂlﬁ(ﬁgﬁl&f@ show unst ai ned
cells. Muwuse Igd k was used as an isotype control. At

| e {61031 OFighfe &/ alepittsnelicc upfigilatidn eNACAYEt ByS [’(D%(‘C@)’ﬂu -H)(p-
sentative f at | east three separate experi nent
S)E e 1oW] InRugios cells. HL6Q oehls are Fagied @ggx S Gs3(CONa(-H) (-

S)O{HmNT) €SP @Q%fﬁé\ﬂanhn%%é &%&Qﬁ%ﬁ @FS Were _analysed by flow

Activities of caspases 8, etermn
cyfomeltrys as afesatbefl Ca3 M1 al§ mnElI) Mﬁl@)dszg Fibik] sliadeditléstogrijns show

oS80 Sa0R (RS0l of M SPAE 58l Sl G 606 vens
welpd camsel, Bl @dta Slaspase SepteRAtdtife Ot 14 tlﬁéé%?&ﬁt&ex(p@hments
as detect ed by western blotting using speci

an{010api Eigure-9 GilluiratéCitah 905, (€ 0§, oGl- 9(2@9}1: mNgt a&m& cdspase
substrate pol y(ADP- ri bose) pol yner ase lg in HL-6
acivationy chivities sof gaspasased, By etides n“@r@tdeitqﬁglquomdysates of

ofi@ Ly figat
(OFNEe B VIGHR) FRataRb SRl ALRY b A ot
inaredst sveramgregtedaelesd with 12. 5 and 25 nM of

[0105] Figure 10 shows the processing of caspases 8 and 9 (A) and caspase 3 (B)
as detected by western blotting using specific antibodies. Figure 10C shows the
cleavage of caspase 3 substrate poly(ADP-ribose)polymerase (PARP) in HL-60 cell

lysates as detected by western blotting.

[0106] Figure 11 illustrates that [Os3(CO),o(u-H)(u-S)CoHgN] induces DNA
fragmentation. Jurkat Neo and Jurkat BCL2 cells were treated with 12.5 and 25 uM of
[Os3(CO) o(u-H)(p-S)CoHgN] for 18 hours, immediately fixed in ethanol and stained
with PI for DNA content analysis. Sub-Gl population indicates subdiploid DNA
content indicative of apoptotic. The DNA fragmentation induced by [Os3(CO);o(u-
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[CS3(CO o(mH (mS)COHEN] for 18 hours, inmmediately

fixed in ethanol and stained with PI for DNA content
W@ReBAIZ1187 Sub- G popul ati on indi cates subdi pl BCTHSGNAS/000110

content indicative of apopt géé The DNA fragnent ati on

i nduced by [GCs3(CO i o(m H)( ) COH6 is inhibited in

HRSCHY e IR itiBitdad id lB"d‘iQt V‘éﬁéﬂéﬁcss ; %éﬂgoefms.a'tﬁta shown are

representative of at least t ndent
represantative of ot lea<) 110§ indeppndentkX petitenstsr at es t hat
[G3(COiI O(mH) (mS)COHEN] i nduces apoptosis through
t hé01ﬂ7i thumle dlusprateh thay [ O4(G0), 6@ HY 1 CoMsNDidluses rapoptosis

i Vbt A PR oT il G B9 prsenisd i 125 )

an@Y3508M1 ( cﬁq@smgnpﬂwsycgm s R h%MFH gt 8fodofic and

SDS- PAGE el ectrophoresis, transferred to

mitehpRdie ﬁaaWSpwer@esqucrpdam SD@yEA@EaddctmpﬂlpreBax transferred to

[ I s
P 5, 6 Ry B s
antibedyswishaed Edk%@@)]ual%md'@ <6ﬂﬁafé)p<[& i nduces down
regul ati on of phospho- AKT. The capabl lity of the

val[tymsg FKigars 1¥ shows ( G} [@5(3((1’@1&(§I‘=H)@1@)69FI\9N]’[ Qnduces down
dephosphoryl ate _and deactivate Akt was shown

reghdation qf phpgRho-AKT 6E!Sh%eana§111(f!20§thfcy@5wmd@ses Ak [%(@@)m(u H)(u-
e e N

celdh2ax h(ébineoer m\tﬂﬂt@imﬂb Ivmtyutgrrhiswofs[Osf(Cﬂ)ﬁ)((j;AH)(u S)CgIhJGN] (12.5
t|on 10 ure 14 s the
m@?&eﬁ&ﬁnéf ;’}on Oi'féré‘g ﬁi{/ yéa YEte Qg?ﬁ%d ‘t‘[ Western blot
ang?glggfmr,agth gg,lyudnhstgtﬁge concentration of 12.5 uM
[Gs3(CO 10(mH (m S)COHEN] at 4 hours (B) in

CO[(19Y] FGPukeO14 BEREENRE d&teinhinatif o CHROS 85nAgk B8 Comet assay.
osm um trrangul o conpound (A). Cells suspension

HIspP Ll varn tepgtedswith |thelgongedtrptiasc ofhil2d wit of H@sz(@@)lo(u -H)(p-

LTS 8l 15850 L e Sl g Y i
memn;aﬂidé(dAalrﬁblhl suspeadioh @psealdédion ¥grbsy sihlertind précodted with

I des . we aced.in ank filled with the
ag§o§§ faé/egggam Il&ﬁer(gy %Q 13 M%i\gxelcovg 1po}g/@_gntlp{p|emoved

ané-a tlﬁrd ﬁ&er‘bebOQﬂ df KRPA \Jagfaaﬁ&ﬁir@tﬁl‘avsfeg to %H&@T&}P 5 min at 4 °C

des Wwere then placed in an el ectrophoresi s tank
Sllfifss were then Ipldsed firra @hk dillgdSvith MeOhsis SohaivinHON4, MoNaOH, 1 M

g0 la | egctro
Nt 1 LSRR SRR S ke SRR P g e e
plagad]indacaléctidpBorbis tark el ddywitis b fi@ o078 MSHON, MasNeHTA, pH
twce in ultra pure water. And stained with acri di ne

12ér<ah§>@m( tfemefﬁgurﬁi Eleptipgheresis 5 gaymisricys jt rogmgtempgepture for 25
i AR o ik O s e i e

water. And stained with acndme orange (100 pg/ml in water, 50 pl/slide), and read with
a cube U-MWB (excitation filter 450480 nm, barrier filter 515 nm). Tail measurement

was done with reference as a control (Fig. 14 A).

{0110] In order that the invention may be readily understood and put into
practical effect, particular embodiments will now be described by way of the following

non-limiting examples.

EXAMPLES
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was done wth reference as a control (Fig. 14 A).

[0110] In order that the invention may be readily
wepwengiedbd and put into practical effect, parPCTHG2008/000110

enmbodi nents wi Il now be descg%bed by way of the

followi ng non-limting exanpfes. EXAMPLESPreparation

of dodecacar bdxgpanatior el piopmig

on of dedé¢caedrblonYhtriopmaenant exanpl e
illustrates the preparation of a precursor of a netal

tri angul ar conpound as .defi ned above (see conpound 1
inl 13}‘ fl}e. presnt gEamplg illustptss dhe am@f@&ogwﬁtah@mscasof a metal

: i a V| t LU .
NSRS BAOKISE 0l EOHRSEOT DOOY 3 ERE g
onlthesyntlidsimoasgrell as @y thelsgstbesi§ dDIddecdcartayRdiheniStalidsiprgviously

i al ' t i s d
ol hRn aFRTRL EBEH £ AR Ol npnrshise, 139299)
St42ERY miatethlPsmidnPeetloRidel (RIsOf) drdl £ RinoRhdRiol WePe PurcRRed from

mmol) of osmumtetraoxide and 70 ml of anhydrous
Sigra Wddinh. (freshly distilled from magnesi um turni ngs)
were placed in a 250 m autocl ave. Carbon nonoxi de (CP
gr ad€yOmas*f i 12440 m—to—presstre[08:(€0)hhrs, 1260,t hen
purged to renove the air inside. It was then refilled
up [@1d 2B05.0 gr(20 amrdol) lo€ osreium tatraoxide tand & Ovmk o feditydbus methanol
175C . W.th, vigorousl.y stirri for, 10 h. i ng the
(gsbRy pihi KoB DR lmE e & SpiepL . 28] i RuogBe arbon
moMdKidR{OPtgrdd) whag fifled Af foQireIBRIIFAY HARS asd HRRPHrgell i€remove the
autoclave and its contents were allowed to cool down

airgside-alt| Was hen gefladevinh é¢ 40 hass ped recreapiéon: aniire was heated at

i . O} r
1753 88, PRARSALS AR R RIS SN gl pross o
redstiom lsystgml wasvabont $2Gbars 0A fido Heatimgaw ixostypped tlesaitoslave and its
sus endegllli neéigt yel ]Ifé)WI sh-tgrr ﬁen sol uti on. Th% roducts . .
coffERts ez, Bk FIHT BATGHY ShtP O LRRFARTEAPei T thegpppaining
carbBh hmxide‘/\%{sewﬁﬁ ?}.u;g@@ Makbut 99 KALE rneé’dSe?l?).O’Y‘hc’,S Bﬁtglé‘lgllgfévas then

ni trogen and fina under a vacuum ( g, yie .
opened tphievetbaighe delprvo dnstalsnat dedreacarbemyil Addsmipm Ruspended in a

ye@%ﬁ%-g&ﬁgg%g%%%ﬁhacq VW%%S&%}&E%%? rfﬁtr?tgq%(ss S\)lashed with ice
colBi raétharefl owick rant ef)etedried ambdernd slbwi siefinlOTi nifrédehdnd Hiklly under a
the preparation of a

res ex e il]lustrates
vaquym ?eﬁ;é g@f@g@r’% TJQF Ogta Rroquct Wayehasgcterzef Sy AR spectroscopy
def i bove (see compound 2 in Fig. 1). Further
S R o Ry et 20a8(sh.a1 s bl e
di scl osed by Nicholls & Vargas
Preparation of Bis(acetonitrile)decacarbonyltriosmium

[0114] The present example illustrates the preparation of a further precursor of a
metal triangular compound as defined above (see compound 2 in Fig. 1). Further
information on the synthesis has for instance been disclosed by Nicholls & Vargas
(Inorganic Syntheses (1990), 28 (Reagents Transition Met. Complex Organomet.
Synth.), 232-233).

OS(CO)12 +2 (CH3)3NO _—> [OS3(CO)10(NCCH3)2] +2 N(CH3)3 +2CO,

[0115] In a 1-L three-necked, round-bottom flask and under an atmosphere of
nitrogen, a suspension of [Os3(CO);,] (500 mg, 0.55 mmol) was prepared in acetonitrile
(300 mL) and dichloromethane (300 mL) (both freshly distilled under nitrogen) which
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(I'norgani c Synt heses (1990), 28 (Reagents Transition

Met. Conpl ex Organonet. Synth.), 232-233). Gs(COi2 +
WQ2QHBNINO . [ Gs3(CO i O(NCCH3) 2] + 2 N(CH3) 3 RCRSGIIR8/000110

[0115] In a 1-L three-necked,,round-bottom flask and

under an at nosphere of nitroé%n a suspensi on of

wasHRad @é@dn&?%uﬁo ph%@dlgmgﬁ) th%ﬁls aneﬁ%%(% nl“rﬁf solution was

acetonitrile (300 nL) and or onet
allohst Ho fecpelstol %D o sSlightlydnenedban tvd n‘xo@ere)lumalentwm‘stmﬂeﬂrylamme

TN RN
pefiod @l h/uﬂﬁg C] ﬁréb@ﬁre%ﬁﬁalﬁﬂéh&froﬁ%%ﬂﬁ%@ﬂ%eQlfuxture was left stirring

trinmethyl am ne oxi de

at s tesmneratnredfor o digrthes @)(h vﬁé’feé celingdo mmrtemp@rmg@ theodask yellow
so tﬁﬁrwﬁdﬁﬂgegeozttﬂ?{?f @lgcaatoq'r ?5&%)?06&9%&%}%?%1 108 den %he solvent

unne rrrin

wasethpe rahoved draler a!acf,ulmt EEfooih Femprtdtare t@Oyiblldnzg biowd-P€lBw solid.
ten ratur%C}a) dar k yeI | ow sol ution was filtered

Yigler eﬁngl( ey copbsng] eser of fhq HbtarsA sRACHEMORY the; product

S e d va
oS SRS 885 ol PRty 25 Rl il 2070,
2026(s(sbh 20)@0vs]’h%80mambt@d8w egion of the infrared
spectrum of the product obtained showed the foll ow ng

b t Vo
2025, 5, Eaniacafigh bt (O3(E LRLRRSIESICIFNI N E i

rOsi fCOM- I TXii-S CoHMVI (MV= 1011) [0116] An
ov ¢ht1d} i Aul ovEd-dried t1%6-mie dweshetkedsilaskasasceguipyed dwith tahmagnetic

.magnetic,stirrer rubber .se m an anltro n
stf RS, & B fehin Rl wipbh AR e R bAT s Al S nitrogen,
behieé 80 ﬂl[?@trﬁlk- ydr&ffuf ANTUI) fukbis %ﬂde(dTEFsXadé@ﬁutﬁM&éacarbonylmosnuum
Bi sgéacet onitril e decacar bonyl tri osm um

[Oﬁig M@Nd:lm zrjtg,(%b nn@ol), armﬂmwmojmethwdj (qtS) (25 mg, 0.17
Weﬁ%ddﬁ@tdgéﬂt Ll{e%§% Qea%? NHR&&J&?&%&%‘E% 100 °C

| nst trogen e reacti on mxtors
and etﬁﬂrezd(mlhtmuowgmrﬁeanﬂogen arrdette caloti ofithe sd>1yt1mmtih&ied from yellow

nd the cglour of the sol.ution tur fro
o Jtd RBHCY 47 dainifes o The Trashpn g B OE U B o R de starting
mdi&Hl tv@e[se@bnhiﬂét@@ dlifaustad iat tﬂel"@ndshﬁraﬁd)ﬁ% TRLR FRbes@Blvent was
conpl etely exhausted at the end about 4 hours.

relE(‘@és andes| vaeuunpadhe eresiduel wasd 611880h/@d| um aTheinimwindemount of

ni n f dlchlorone
ATodbaRt (B | Bl TRCHAE S BRL Rge of
dlcrlhlcﬁhtlnetlhmmhehﬁme(hﬂ)(aﬂ&:h(ei:t 3])heap\1re|p16dlllct wdseplpesdeon mixture of

rodu t was placed on mxture of solvents for cryst al
80]8 f?@ g&ystaf)(g@wg@ dbotitdegrre Aot h oneraoRth, gThen fingl, giroduct

[OE3@@§ @%g&a m&m&%&%&g&gﬂm‘@ﬁgy@ﬂﬁ HAAD PR R, Mass and
IR. MW =

[0117] The carbonyl stretching frequencies of the IR spectrum are in the range of
2200 and 1900 cm'l, indicating that only terminal carbonyls are found, which agrees with
the crystal structure shown in Figure 1 (as compound (3)). The FAB mass spectrum
shows the molecular ion peak at m/z 1011, which is consistent with the formula, [Os;(p-
H)(CO),0H¢NS]. The 'H NMR spectral data for this drug show multiplets in the range of
6 7.8-7.5 ppm for phenyl protons while a triplet at 6 8.0 ppm is assigned to two protons
which are deshielded by nitrogen and sulfur atoms. The singlet peak at 6 -17.0 ppm shows
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IR MNV= 10 | [0117] The carbonyl stretching

frequencies of the IR spectrumare in the range of
WwWQ@2®8/1zmer 1900 cm, indicating that only term pet/SG2008/000110

carbonyl s are found, which agrees with the crystal

structure shown in Figure 1 (as conpound (3)). The FAB
mmﬁﬁ?ﬁﬁﬁﬂs consi'st g%ma?k tﬂea;cc?lrnrﬁ}uﬂng,e%f E@%‘f % Faylfﬂil&acnon
studigsCO) i OHGNS] . The 1H NMR spectral data for this drug

show mul tiplets in the range of d 7.8-7.5 ppm for

phenyl protons V\hiéqlsaantdr# ﬂ!erte ﬁtnﬁ 8.0 ppmis
assigned to two p el ded by

nitrogen and sul fur atons. The singlet peak at d -17.0
pp 9 8 viEhenamanhpnomyel cptie ldukerd i cedl linedt{ L 6@ andwvirk it debls were

th i d 11S1 Xsray. di.ffracti on studi
obtafdd) Famt A E IRO-RIN: DO 22 Rdigfainegs i ohlire i RbRTr 1640
supplempat@athel 0l BUKRIMb&ikeidruhi (FBSHEIBCANERIUGKRerftRirg MD) in
wer e obt ai ned from ATCC éRockw I'Te, MD) and mai ntai ned

a humidifiedipeubater RERT *Coardl 8 Fp SiQrrdie gl densitylin the foultade did not

[ FBS; G BCO- BRL, Gaithersburg, MD) in a
exg%ﬁilg(ﬁfqeggﬁ%éubator at 37 Cand 5 % CO . The cell

density in the culture did not exceed 1x 106 cells/m.

Det ecti on ofDetedtivmooficytottnityaby alckll viabidlidyi dsyayassay

[0119] HL-60 cell and jurkat cells ( 1 x 105/ well)

75 IEIB] PR R LR85 R TPl e Ao 3 GRbressing
conentratidmtof [OSECO3 ((WeHH usSHRHENE(C @d50naM) f3r D hohrs ¥ a 96 well

3-(4, 5-dinmethyl thiazqlyl-2)-2,5- diphenyl tetrazolium
Pl%‘?-géf“’g@e ‘YWT%“%PW"’SP%%%@N% mgApl &4331(1% hmedyltiggolyl-2)-2,5-

. ) T 0 i
et SR gL TS AT 918 121
370 the-cell3 wre tfen Sentaifisged 'as 3 @00/ xpinm for Surhiins ibefode Beig re-dissolved

. ' L1 H 10.5).. I iabjlity.

in S0 51 BSaag LML soBioh i lens B oM bt SFaneiect, o
105).I G viebitiey wasrétbrniihedsgeaneshot@veticayy) Bsifg a® 46ofdted ELISA
re FlrE!al,aed data are shown in_Figure 2. Data shown are

ppsotbapese Wardensth @6 A7 0 @b £Phtainad datgeare showerl in Rigure 2.

o g £ S WAL SIREASRER i GO o
viaBihity Shexposssaclaastpententage of cellssutlvingl frothinbhitieagd T6nt2olaklls with +

SeEShb e Tk e U e AT 0BG rouna 25

mM (see Fig. 2).

DNA fragmentation by Propidium Iodide

[0120] For cellular DNA content determination, 1 x 10° cells/ml from each cell
line were treated with [Os3(CO),o(n-H)(1-S)CsHgN]. After treatment, cells were washed
twice with 1 x PBS + 1 % FBS. Sample preparation and staining with PI for DNA
content were performed as described elsewhere (32). Briefly, cell pellets were
resuspended in 0.5 ml of 1 x PBS + 1 % FBS and immediately fixed by adding 5 ml of

70 % ethanol while vortexing to avoid clumping.

[0121] Fixed cells were left at 4 °C for 30 min, centrifuged at 1000 X g for 5 min
and washed once with 1 x PBS + 1 % FBS. Cell pellets were then suspended in 0.5 ml
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[0120] For cellular DNA content determ nation, 1 x 106
cells/m fromeach cell line were treated with

wo 37T o(mH) (m S)COH N]. After treatnent, Pel/B62008/000110
were washed twice with 1 x P?E + 1 % FBS. Sanpl e
preparation and staining witiA“Pl for DNA content were

' I r . ' : I
oRAEREE i A HGE Bicp R LSRR LR polghne JTP13hackanfi T30 volume
of HBSAsa1 A istuck do dt>ePBS i KFRY andl dlicnbatbd fidr 30 mi® afB87 °C. Stained

t hanol il e vortexi n(gﬂ]t 0 a\/,%ioﬂl cl unpi.ng. OlZlg
ceflp JEETC AR Ee{ e 1P ¥T fyidmetsy it fhesexHaon csehat A6 gur and the
enfibsidP R at@1 6 & (Rd N and washed once with 1 x PBS + 1

% FBS. Cell pellets were then suspended in 0.5 i of

Pl /163933 eThé abQityt d PraRa | / I :

Pl [st ock and 1/%0611\321%?#2%0%&%?\%3%3?@&2? o%ki%?‘g%? gﬁ%ggﬂ (FS)
correltesFBh snetl volumbaOediriptre8ed wekls aters Anfl@edSfoni abeniges in the

. cel.ls e anal yzed by flow onetry Wt
infefehof R i SfbatEamtioais® it AR ol of 10800 ctisgepsampte
wétBsfutiRd)and [d@thdddre ThAy2Ribyi thy WANMDEssBI4rE, t 0 scatter
light in a forward direction (FS) correlates with cell
volerm3] Bhtadiredddpiaed 66 Mgl bs AMANRIsAPAIDNRIrh@hentation clearly
. changes in the intensity of FS as conpared to
m@nﬁ@tp%éhaé@elé elsathgndugsel by, the\osroiua trisnguld, Gapasel | veasppoptotic in

[ data were anal yzed. by . .
nafRispelibte g b CindipnaR, de BFEEHARF oY S piplosh g increasea
sighifidayidiys of DNA fragnmentation clearly indicated that

cell death induced by the osmumtriangul o conpound

was apoptoti 5 in nature (appearapce of sub-G

fraction) as Pt ' E L B AR ECIMETEN A

i ncreased significantly. Intracellular Superoxide (O)

e §EI24E R Nuc{gRaidddaséd |ciemPeminesense thssdie i IrbuineBs GEAL n the

assay is routinely used in the | aboratory as detailed
lahogatetye At etaaled) 1petIement @pd Regyaiz $PervpiznSn Clament MMy oMisthods

En%%éﬁﬂﬁbmi)z%)l 58339), ]Iﬁ%rf‘ltigéheghﬁngﬁés%gncge\;v%sh giogitored using a

m |'um nescénce was nonit'ored using a
Beghpldus BirdsnonkumimoaBtart haBértheldect DetectByst edystémoH, GmbH,

e g SR
prét&iat @L/mgHprotedh)N PEAEIA &BhEcatra@sh Was deRhalned riﬁﬂllgutﬁé Tdomassie

t he Coomassie Plus protein assay reagent from Pierce
Plysprateieasspierragent frommBisrse, (PraesElamaical] Compygyy) Rekford, IL, USA)

j facturer. Measurenent of
as?ﬁtt%?%dcgfﬁﬁﬁéﬁgﬁ vm’gl?h 2', 7" -Bi s(2-carboxyethyl)-5.6-

Measurement of Intracellular pH with 2°.7°-Bis(2-carboxyethyl)-5.6-
carboxyfluorescein (BCECF)

[0125] This example illustrates determining whether and to what extent apoptosis
induced by an osmium triangulo compound of the present invention is accompanied by
an increase in intracellular ROS production. Cells were exposed to [Os3(CO))o(u-H)(u-
S)CsHeN] for 2 h and 4 h and intracellular O, production was measured by a lucigenin-

based chemiluminescence assay.

[0126] Intracellular (pH;) was measured by loading cells with membrane-
impermeant dye BCECF (Sigma). Briefly, cells (1 x 10°) before or after exposure (2-12
h at 37 °C) to [Os3(CO)0(u-H)(n-S)CoH¢N] was washed once with HBSS, resuspended
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car boxyfl uorescein (BCECFt [0125] This exanple
illustrates determ ni ng whet her and to what extent
wapoptizabs i nduced by an osmium triangul o conpRCIEGZNS/000110
the present invention is accgppanled by an increase in
intracel lul ar ROS production.” Cells were exposed to
in[0B A 9@1‘8@(8"5#3 (oghec@\&g%l}qﬂ SO m BCHEF % a@%r 30 min in the
i ntracel I ul producti on was nmeasured by a
daﬂucﬁ'?@bnwerbahed reshspentiedrim 6Scmh of HBSSynd [a04126dd using a Coulter

R BsP Bt oo F R Fampler AP S gifitiop s & 488 nm.

A imaﬂxﬁﬁa oPH, m(ﬁe\fbhts&ffis% Hg»z&piﬁa ehelrdrid 8f BCECF:”tTquscEﬁbe at 525
[Gs3(CO 10(m (mS)C9 was washed once with

anfl £ Qsasnired i ta oc.lytaln mtrmllﬂessﬁ fzord 4 pﬁd@hbwlph cmovemln ofder to

gefl% f@ggglb%%t & c&vg,oc{egg Sﬁe% @a%gl I%,aé(zF euvgfve d once

with Hmlst end tHeh essubpénided BSRighQOUbwfesr, (155 aimamzm 20 |n§M NaCl,
g grreter wth the excitation set at 488 nm A nninu

19omiyb éHeb Ot 3nd\2Q mMaNaGh withodh sangg of i |bstvtﬁen@@nd 8.0).

t
ST IEIGE y SABARS, R AR AR L M g g
stack ig abmlateealeolmld Sngahralﬂl ﬂxmr«mem rauelm&smmntso(aaedun/mo

CECF. as. abov ceW|thH S, and t
o Rl B ST O S BAHLFE: Ol o 8525 Of RED e (o ) to relae
mﬁlﬁ’ﬁam cﬁh@ﬂnellﬂ:ﬂﬂ&swdzﬁg“ WERé u?(ﬁceHM Nﬁﬂjwéﬂ &lgmﬁeci %QQﬁ‘cubatmg
pH between 6.0 and 8.0). Imediately before f
celéwamshwy at the|rpguiredpdl maeleu:smomfmgﬁm migerginci n ( 1
mM st ock in absol ute al cohol; Sigma), and fluorescence
r al?137hdaase peernsbarva in 2% 5’1&!1‘13&1@ frdn Qarly: gicreas¢ m intracellular O5

i geri Gi. ffars ran of
i Rele R BB DR S TSP i SO e 1y osether
withfeedignifioatit dedpeid, cytasblisl (Eigareds®). by i ncubating cells
in mediumat the required pHin the presence of 1
ng/ m I‘il ger|C| n. [0127] Da%tat ar e shovvn in Flg S, and
Fi g. o= Yamet ‘ e
detected in cells upon exposure to the CB cl uster

CO[MI28 ArHis eLamS18. 111@&atés0&h%rhﬁﬁm§ﬂ th® effestl §Nhd 0SANIM triangulo
drop in cytosolic pH gure 5C). Flow Cytonetric

compeyndsp thef inyentiogcast pefllw!ﬁr negdap siamsc Ehe efiectomn [romedjular H,0,
prommor%mg&ehkrl{ﬁlts ) gedeterm ning the effect of an

mumtr anuoco und of the invention on cellul ar

reﬂﬂ@ﬁlﬁ"&é&llu@eH‘?& e&/‘és O&‘eténmne%c et;yl usltaaurung (\)wth 2,7-dichloro-

fluorescein diacetate (Molecular Probes, Eugene, OR), which is oxidised to

dichlorofluorescein by H,O, described elsewhere (Hirpara, J.L., et al.., J Biol Chem.
(2001) 276, 514-521). In brief, HL-60 cells were exposed to 12.5 and 25mM
[Os3(CO)1o(u-H)(n-S)CoHgN] 4 h, loaded with 20 mM 2’,7’-dichlorofluorescein
diacetate at 37 °C for 30 min, and analysed by flow cytometry (Coulter Epics Elite ESP;
excitation 488 nm). Catalase (1000 units/ml) was used to scavenge intracellular H,0,
before addition of the drugs and flow cytometric analysis of H,O, for 4 h, followed by
flow cytometry for H,O,. At least 10,000 events were analysed.

[0130] Results are depicted in Fig. 6. Exposure of tumour cells to the Os cluster
compound (12.5 mM and 25 mM) resulted in a significant surge in intracellular H,0,
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production is neasured for this purpose. [0129]

Intracel lular HO2 was determ ned by staining with
w@2008d2Tabt or of | uorescei n di acetate (Ml ecul ar RrDbe®08/000110

Eugene, OR), which is oxidis to di chl orofl uorescei n

by H2O2 descri bed el sewhere % i rpara, J.L., et al.

withiftla HIREE &&%é’rit %é:@h %&@%&% 18%;168&& b'S’Lth 9[262 Léa%enger

wer e exposed to

ca@ase i) QOOUBNOIFENTe ). h, | oaded with 20 nM

2', 7" -dichl orofl uorescei n diacetate at 37 C for 30

m h013dhdIt amalﬁ;tﬂmdnbge Hd vmmfre;it\mmmryllu{ fﬁeust(dreﬁerﬁmf @f increase in
) e, ESP; . excjtati 488 nm . Catal as 000
ingacel O RESdiE R 101ty SRS 4ok Doy aen gagpound was 2
fuR@fonreT 1ﬁ\g&’eﬁhl%R@‘S ﬁrB&dﬁBH %f’ a%@ﬁi sf)éé?i% %&Q@Hﬁé fo interaction of

anal ysis of H20 by flow cytonetry
th¢ enmpaogd, witl corelamem:s@;mmt mmencténmemdam(machllum)l Jo]do so,

ts_ar.e d icte n.Fi Ex e of
e gl EB° ibeel i abiea®t 13 SR uri ORR Gy 1D
S)CeIgNTt @d.5 MM AUAE fMMAL theUse&ni® ok rabgé&eldftth@rsensmve probe
H2O2w thin 4 hours of treatnment, which could be

DI A SR8y Woh MO shie amsrase it fhrsesence using a
spécl‘n% Qb{/ogie\l/%(fh rvxfaﬁ@o sn%@&g’aﬂ u{c%eaggn flj‘trPt Iﬂlel ng eg?e under these

veri urenen an i ncr
conditiomso@igund 2, &E@Smdwmdgl dat HpOf plodasedngor ¥Rssstifeo {Os;{E®),o(p-

r co ound s a function of intracell ul ar
Hﬁaé%#@fi’i&wn grtiop %@W“%i?é‘t‘l%a&tw%@%%fs%o@ (pEOqugtion and not a
wﬁq}f sent in
no?ﬁg&gﬁﬁé&regoféfdﬂhﬁran %ext race ars;. To g?@%@bﬁhe

culture nmediumwas i ncubated in the absence of cells

wi th [ 0s3( CO) i ODeterinfmatioR)cEtiivhses Wk tivitidd and 25 m\)

in the presence or absence of the sensitive probe

OCIFTBE R 508 2 O ASEAL 0B7 hs f onvgse
Suﬁfslmtes supysliedcbys BipaRad. cGeills (1 ixct &sns/mh) fntubatedseRin g drugs

nder these conditians thus indicatin
ovET & ARy Wéléeé’d“ﬂﬁ%w(‘g D3R resispendedoy S0gehpchilled cel
lysid bure?) fta'ngrln&fba{eﬂtérﬁﬁ‘élt{oi" h@"min, 50 ul of 2 x
activation of ro uc i on and not a non-specifi

reacsambu&nr o0 mMeHEPlEé vimM Ebfderd&md K€lt hé oM MgCéz 10 mM

o0 53 B3 0P el 0 ARRRR PRI MDA Db cme

2, m@mmmmaspagaa SIETDHAFT fiir @8spabdB) m&ﬂLEMDBlFUE Ra@aspase 9)
Cell s 1 X 106 cells/m) were incubated with the
wegg @eéedo\tﬂs eagh samplecyd sr@ub% 6B 7t W clor viihe Pratesseppntivity was

defeRiih telhivd .&;g || r
© epr 0\%/? ?g)dg% 6 Sﬂl}lp% ’1ln e%gltfﬁc u58§t ngﬁ&?cg ?xcnatlon at
40 mismg 5@Pﬂdtr0<ﬂﬁ10ﬁm)éter (Luminescence Spectrometer LS50B, PerkinElmer

Life Sciences, Buckinghamshire, United Kingdom).

[0133] Treatment of tumour cells for 12 hours with [Os3(CO);o(u-H)(1-S)CoHgN]
resulted in a significant increase in the surface expression of the death receptor CD95
(Figure 8).

[0134] CD95 signaling is dependent upon the recruitment of Death Inducing
Signaling Complex (DISC) thereby bringing about cleavage/activation of the apical

caspase, caspase 815, which in turn facilitates downstream caspase cascade involving

active caspase 9, caspase-3, and caspase-6. Exposure of tumour cells to [Os3(CO);o(u-
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reacti on buffer (10 nM HEPES, 2 nmM EDTA, 10 nM Kd ,
1.5 MM Md 2, 10 mMMdithiothreitol) and 6 m of the

wo bawenomgeni ¢ caspase-speci fic (VDVAD- AFC for ceepses®o2000110
DEVD- AFC for caspase 3, IETD-AFC for caspase 8, and
LEHDAFC for caspase 9) were 4dided to each sanpl e and

( ease acti Vit ye Was ,
HUESIPARD Ay ddfatty o RrBRI N BRe 1Syt 3 within 6
honESinrbiot HLE0whd urkatcdetlsitwignthatactidiedbdirsd m@rédpronounced in HL60
<m§§f%@ fluorlneter (Lum nescence Spectroneter LS50B,

n

| 4veB)- meaédéwmefv@étgm ok Rpakyea ok Khe Bro-¢aspassand cleaved

Nl Tele of tumour cells for 12
rbhﬂgnurs éV\Fn)etctawl{.r%qj?d%}t0§b€iﬁh?ﬁ%—b(mS)C9H6I\I] resulted in a

significant increase in the surface expression of the

d @ritérniigacion of MitdthohdighT EanSimerhBiairt| PdeeiPal TAYNA by Fow
i s dependent upon the recruitnent of Death |nducing

Si gnal i ng Conpl ex (DI SC) Gwemetxy bri ngi ng about

cl eavage/ acti vation of the apical caspase, caspase

813013401 P&eﬁt[hl-tséﬂsﬂl\feaﬁl‘obbtﬁtﬁsdlﬂgg@a'b%% ?&hde (DiOCs)

cascade i nvol vi ng active caspase caspase- 3
wasaesed Se reeasmpmml@ndflalt AWaues destriledt preyigesly (Pervalz S., et al.,

bGP 40,2, UGBk Bkt i b BB i ey
Mb&ﬂﬁnhﬁuﬁ Qveaél dsolate& dont ehtl ﬁverV‘MIl&nb h@tsaﬁx’is’tv‘cirtdtﬁ&) bas rdl§scr1bed
nmore pronounced in HL60 cells (Fig. 9 A B). In

prejaensly disrvaiest s 4999, éPP@haﬁWb’s liyer qeHe wWeroheraegenisedand0 mL
of%gﬁél\’ﬁféo BGH&WEE-% R 8 oAU aﬁ,"q‘_ﬁ rﬁrﬂol‘?ﬁ%@i ) n,ghi 9% with KOH)

termnation o rans- ne
anfPatrtnifiged 4t 2Y0H0ghipr FD aninGies anmdt 16/ THelsdipematant (S1) was removed

o Gt B 11 BB ot e O S A< kUl MToRByrmimol

TES O@ﬁﬁ{dmﬁgGW\egWy With REON 2drdl cetrifugdd &12 00(% 2290 minutes
1999) 93, 12, 4096- 4108, |ncorporated herei n

at § S oTbn owernatint Sbiemmer(SLyyas thin borsd i &1 viad Gentbibigsd ats,000
g If? qmrﬁlgﬁtgg L& r°C( 'Hm? b&?e[gr\&gag %henWe?JsEFnd%h g é931L Fhuffer A, loaded

revi ous erval z e supra).
onBop @flayperd:dlwgfadmﬁi (60 ¥ene %om)%a)rprs}mled ith dbvelbuifer (0 3 mol/L

buf f 5 mmol|/L TES,. 0.2 mmovl
sugtbsgn 3 oYL AT Byt 4 TeTL BT A SEL 121 34 SRt a5 g QO9E for 10
s T t I
mikheSTal €5 Malocfloddria W6 IHAPL AR b AU fhempranecs
and ngnfupttianak oxganeltes, ®llmqtsd ALhEBS, %6020 nmtetfade, BGI X ashed with 10

centrif t
vofpfell bt AU D AFNE TR0 Rme T, PH 72
8,000gNnfor MEGniniifed abl 4 200t &rlsh i SOARE pRfcol. MAochondria were then
resuspended in 2 mL of above buffer (0.3 mol/L sucrose, 5 mmol/L TES, 0.2 mmol/L
EGTA, pH 7.2, with KOH) and kept at 4 °C with gentle stirring. All experiments with

1solated mitochondria were performed within 4 hours of the preparation.

[0136] Fifty micrograms purified rat liver mitochondria were incubated for 15
minutes at 37 °C with 40 nmol/L DiOC¢. After two gentle washes with 1 x PBS,
mitochondria were analysed in an Epics Profile (Coulter, Hialeah, FL) flow cytometer
with the excitation set at 488 nm. At least 10,000 events were collected per sample and
data were analyzed by the WINMDI software.
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g for 10 mnutes at 4 0OC. The pellet was then
resuspended in 1 nL of buffer A | oaded on top of a
w@eorgatiiogradi ent (60 % 30 % 18 % prepared PCT/SGDM&000110
buffer (0.3 nmol/L sucrose, 5 mol/L TES, 0.2 mmol/L
EGTA, pH 7.2), and centrlfug‘éﬂ at 8 000g for 10
m . ndrl a p r
n(wﬁgc% %ﬂ?”a} mmrasn‘ggredﬁ g ﬁ@?rg @Iﬁ&g%é le/H]for 15

mmrag anec! eslls wetd washed taice it BR PBISG A d%miniddedtéla@Ralyseditin Epic
Prgﬁ\sh d wth 10 vol of above buffer (0.3 nol/L sucrose,

W cytpmstergvish gxejtation sesrat 4§m1m Pataivers gubyged dor 10,000
RN tHeSW wash of f the percoll.
I%/I?S lﬁ% }%I‘I Mrlg%%ﬁ resuspended in 2 nL of above
buffer (0.3 nmol/L sucrose, 5 nmmol/L TES, 0.2 mmol/L
EGTA, pH 7.2, with K@ﬂn_fmu&mmseu4 OCwith gentle
stirring. Al experiments with |soI ated mtochondria
[(ﬁ3BFréé?fsr‘@&eVHdhgd Rvith Hoy r(§/v§’ @nrf%\'i ?H@Rd BR- the cells and
fty mcrograns purifi e
mcn:ibat@d If@miﬁ mans\etr-€20) /(¢ Ukheet cetls fvare MShndrthheesuatce&al(ﬂ x PBS to

i th 40 | /L DOi.QC6, t t t
e R P b PR B8 B i K100
fol Gokbiiiseht RT abembilitdib ) the | SeMmeBiRPRIA’ oMMthd dell€ The fixed and

excitation set at 488 nm At |east 10,000 events were

peginabiised geljsayers shapl washedithaise avithdeecelddl x DB bisfore heing blocked

w1w 1 @géém%? g%?@%ﬁg{ %’%\l/‘ic %%r @g w%reeI algﬁu%\’\\gr ged three
tm(ésl tcs mmbee waslesd bﬂcwkﬁng \tuffer. 1 PXRBDy amdume@hoan@nhb/ antibody

d f|Ierowctorreter W
r%gsgg gat% S0 a0 P%XMtep%mgleé&Xfwbody (Santa

Cr&P @Q%@Nﬁﬂtlﬁo ffd g1 Y Q) BRAf dneeyr ﬁPB We%“ﬁided to HL-60

M'croscopy [0138J Cells were added wt
celbdines dr M@Q%W@nt dhe icells Wereciotutmtaainfor ilhcat IRE. didllbwing3@hich,
The.cel |l s. .were in
L8 e St oF s b ThalEd F Pt by Bisyss umbound
priafy aetitwliasgbaoky B&h%’dadtiai vith Yodtvant)lmblide TBxas- Il&ﬂc&{hiﬁgated
IOnins at RT to facilitate the perneabilization of t

Se@éﬂw anfibady j RéQleahyy BrobfbaBrgose ¥ bl pad \gopk aptiagpbit FITC-
%a{gé‘djsécﬁﬁd&? aﬁ‘ﬂﬂ%&i (?ﬁ%%%&tlgrﬁn%ti XF@S’SG%‘?r BRI Yere re ingubated

kKed wth” 1% m ns
forCl h #hBT cal Iveashed thremtames w'ah hieedcdlthleePBS mmsemmyereenmembound

e es bl ocki n use nonoc| onal
seh 4y JugrReT: Adtpatiespin Gl Bink B MOuHRS B escype glass
slldeﬂhﬂbhgﬁ@hé/CNSM|A@s’&’éhé‘ﬁ%tﬂom { SANVetdeiméld. Fhe fidfBchromes
i n bl ocki ng buf fer (1% (w BS A and 1 x PBS) were

weggienbiected toexgitatian wa\reilmﬂisaxf B8 rpoet HinW)Hedle. Grepr and 543 nm
at 918' 1111%&/ Wgﬁn' fof Li*ﬁ“tegné GIrexw R gpec't:l%llyox\gl&g a\ﬁ'h bl:yrnpus IX81

FluoView™ 500 confocal microscope (NY, USA).

Western blotting for Cytochrome C

[0139] Cytochrome c release was assessed by Western blot analysis of cytosolic
extracts from 30 x 108 cells as described previously (Hirpara, J.L. et al., J. Biol. Chem.
(2001) 276, 514-521, incorporated herein by reference in its entirety; Pervaiz et al.,
1999, supra). Cytosolic fractions were obtained and analysed by Western blotting.
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the cells were washed three tinmes with ice-cold 1 X

PBS to renove excess unbound primary anti bodi es before
wheing2Aadded with goat anti-nouse Texas Red- cop{T/ga2088/000110

secondary anti body (Mol ecul ar Probes, O egon, USA) and

goat anti-rabbit FITCconjugat®d secondary anti body

F o D0 e Rl e FEANed V6 ihise-<fi4 REBCaHd-qoowed by

#iBn B DDY @ SSF S HHntiRD.OrHRLeA§RABNREYhED WRLSHREEY in 600 pL

(o1
' anti bodi es. The cells were then nmounted onto a

of exragsipndpufes| costrining @0 mmelilngwnoited, 6880l AL sueredel 49 mmol/L

Pk kol Bl B0 SRR EL S R 5Ty 8O, MECR ol
DTFENmdGreaasaiithiitss (Complett0CsoktaA; ButhfingerAVIAntRieE, Mannheim,

Texas Red respectively using an O ynpus 1X81 ) )
GermaaXk eéwiterng0 swnutss of Jagubalipr (s isgp €clisnwerebamogenised with a

doWkS! B6MobRdet | g ﬁo%dpgb%ec\wsogﬁmg?t[)%g@dalx%fgfg 5% Fufes, and

rel ease Was assessed by Western
supgrhatgith iwere xémanaddsaridr sioned Gat X801UH uatl himalysss be el eleettophoresis.

Mtsisionat S CYEE A3y Totoass 5B B0 RRirerpEcs, SRR RBFaNGA) as
uséd) Sigrl #% HEtBLtYd by Ble\Ribér ﬁgmﬁlSubst}aqg Weshtp B"l’atgn%lgit (Pierce).

Cytosolic fractions were obtai ned and anal yse
Western blotting.[0140] Briefly, cells were washed

Weitexn Blait A nahwes of PolARI P{Ribdse) PolymhéraveCldayage, Bax, and Bid

centrifugation at 200 x g for 5 mnutes. The cell

N 1 f t .

Del{i811 2 PSRBT 1, Bl T8 om 2

108 cellsosere pzaépammwshﬂpleﬁﬁffféﬁ?ﬂ xlmllrblﬂll. jeris/g?_cTumHI da&), KGhol/ urea,
L A , an .

3 %r éaggg %iﬂfw%ﬁ?@ok 12805 ¥ Brpgicpptogihannl] agbsubjected to

wdkamnheidn a%lpﬁpehm% ﬁtﬂﬁ&yémﬁrﬁggeﬁgowéﬁa (glfone C-2-10,

i ncubation oh ice, cells were honogenised wt
Pharddingen)ras despeibied €rervainet dlorfBenara). FarsWspem blot 404630 f Bax,

10Ut d d d. ..
cetfy & & JO0k 68 BECH pfln PRHLE TS 1 Gt FBREPaE Biation
assaprintfeonpdis duoffer, Gntl. 30 pptorfndicid et eubjefie®€d A5 % PAGE and
P%ar ] ngen, San Di eg_o CA) was used. Signal was )
trapipraed &%) Polyvityhidens, diflugrign s abonet Altemainealy dor, analysis of Bax

i il WlimeRl e) n t S 0 ~
SIS AR R BRI 3 e oo
elep@aphbresitorMembrapes serf exqmisgd ADR-2,0Qb ddptigrolof meswss anonoclonal

anEE8 B (SSHERA ol Ehalniien S50 PingOe Ca) ot aimss for 2 hours,
follvasd, by3 1 By (0 ilubioR @F gHaBaimies QéGBJoHé%rad@dmpéo%dase. The anti-

b- mer capt oet hanol ] and subjected to Western bl ot

Bay rantipedys (@A PhepcagmisespeiitppaDihat iapo stk thep wicinitr af e dimsmigation
dofains b¥Bax. Western blot analysis for Bid cleavage was performed on whole cell

lysates using a rabbit polyclonal anti-Bid IgG (Biovision Research Products, Paolo Alto,
CA) that recognises the Mr 22,000 full-length Bid. Chemiluminescence was detected as

described above.

[0142] Data depicted in Fig. 10 show that overexpression of Bcl-2 blocked
[Os3(CO)10(u-H)(u-S)CoHeN]-induced apoptosis. Of note, while cytochrome C release
occurred in a dose dependent manner upon exposure to [Os3(CO);o(p-H)(u-S)CyHgN]
(Figure 11A), there was no significant change in the sub-cellular localization of Bax

(Figure 11B).
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Phar M ngen) as described (Pervaiz et al., 199, supra).
For Western blot analysis of Bax, cells (2 x 106) were
wo ywed2ty7 adding 100 m of chilled 1 X PCT/SG2008/000110
radi oi nmunopr eci pitation ass% buffer lysis buffer,
and 50 ng of protein were su gected to 15 % PAGE and
Dieteatioh of Tothl tAktiprbtein RinaseBramddikd/ élﬂdﬂﬂﬁe&t@lﬁsghorylanon
Al ternatively for analysis of Bax dinerization/
mul timerization, cell |ysad®&Swere subjected to 10 %
native gel electrophore3|s Menbranes were exposed to
1: ZIODQQ A L460i cells ¢ x ﬂDﬁl)S&réTplﬁQﬁh@Balz vadilt platdliendd B3o&kposure
%h SAJ BD Pharm gen, San Die CA) at 25 0OC for
to3he e Cel o s s as(pd washod ones 1ifh PS: Bl thsadysed with cell lysis
r b
D o AR L R e BT B0 T VERPEp, Tl 1381 O was then
eleqtm‘)pmrbgedcﬁn arh8 %Ilants'iarmde gen Adobediessweffe WBad to p¥obt domtotal Akt

I na i.S f ormed..on whol e
angel?ch %‘%&é ﬁ@%ﬁ at tﬁsﬁ%f‘&gomﬁ&r% el Signalipgy Beyerly, MA).
ProBirPMb i wéte BestRa vath iosl&t Sl?ﬁ@A@drﬂht Q¢. Lgﬁ}s M@‘)tto check for

recogni ses the M 22,000 ful ngth Brd
eqmﬂéﬁpmuﬂbﬁtsgbnce was detected as described above.

b& Data depicted in Fig. 10 show t hat
ovéO ﬂ)r dagurer] 16fdeBtdtsc2at¢)brodic@dfect of [Os3(CO)o(p- H)(p S)C9oHgN] on

S I T TE e L o

reﬂ@iﬂé@d&ﬁﬁst ed@@é‘ F@g( ﬂ@@uﬁ o Pahfeh)? & was a strong inhibition
gure t here was no

Ofs‘}l@ mhggé@mlat&mwglm 4htq ﬁéogr@ of @aposyrafses Figllil Camidiie pannel).
TROAERRS, ERL ORGP RIS LT cin

appprotSceltidesid, aksbltargetedxthd @6 KAkt esuplied] qehtliwaya wiidchhveduld have
olatef I1lo by .exposure to the drug. Cells were

trefngnd Cg aﬁ&ﬂ&%“@i‘%e with PBS, and then Iysed with
ceII IyS|s buffer [ 150 mmol /L Nadl, Tris- HG (pH
7.4), 1% NPAOHNAGEArha é/ﬁ@{s%rélagﬂt éoﬁi\@tsasg

el ectrophoresed on a tlbodles
were used to probe for total Akt and phospho | at ed
Ak1918RB él"thetq?elesémy avas dene pvfescred elsywheas ((pucroun, P, et al.
I [
M:Etﬁ)é%{ Rése /Fuﬁ’&ﬁﬁf@hﬂag{%lé@@{]a?s@%?g{ﬁgﬁ %J{\@E&fﬁ?sm (2001)
478 3P0, pn@lrp@mtelddwchlm by refpehdetin ifsi gntirety)l Itbdefircths vebek defore

cadll kDTt SHosBH Mo PRR e, et cloppacppasied With Slcohol, and

pré&ht@ﬂ et g8 Yhin WjekEot Aeindaf iltiKigaPds@NBl6 %EiBilng ‘i‘)ure water),
al nost unchanged 2gisee Fig. 11C, upper pannel), th

leﬁg\,gtsrogmggmgefgmrﬁm lopw agarose to dry, then kept refngerated at4 °C

[0146] Every 30 or 60 min after apoptosis induction (a control was taken

(D

immediately before induction), an aliquot of 15 pl of cell suspension was taken and
suspended in 200 pl of low melting agarose (0.8 % in Dulbecco’s phosphate buffer
saline) at 37 °C. An amount of 75 pl of this agarose cell suspension was spread on each
of two precoated slides and covered with a coverslip. After gelling for 5 min at 4°C, the
cover slip was gently removed and a third layer of 100 pl of low melting agarose was
added and allowed to solidify for 5 min at 4 °C. Slides were then placed in a tank filled
with the lysis solution (0.03 M NaOH, 1 M NaCl, 0.1 % SLS, pH 12.5, at 4 °C) and

kept refrigerated for 1 h. Then, slides were removed from the lysis solution and
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of Akt phosphorylation within 4 to 6 hours of exposure
(see Fig. 11C, m ddl e pannel). These data provide
we@viodarmer t hat [ Gs3(CO) 10(m H) (m S) COHEN] i n apdi/sGm08/000110
to inducing apoptotic cell ag th, also targeted the -
Pl 3K/ Akt survival pathway, ch coul d have trenmendous
'ﬁ?hk AR urkhAN; I
tr&éissgegﬂfg?%ul)% Tﬁg{%lo tu assalgg\%g@ 58§E§§§g es c’ril)é]é\gmp" pH
13g|at dnHor dh¢ Cmduwno biept 42.4 °@tfonBO rhnt The atides were then put in an

Resear ch/ Fund nt al .and I r ani of
cloRnEus R SR o8 Sl 0Ts M Mo MY b pBy 2.5, a
rob@f temperairé)NElekGopiokdsiseh o cartiétl Hiti £toonh E’erﬁﬁb?atﬁ%%r 25 min at 1
bef ore each experinent, frosted m croscope slides were

Viemeadeabouti24GmAniFinally) slides were genthy weshed dwicsi intultravpure water.

i . i ng,.a ose (0.8 %in ultra
S G55 i) BR85! B s it cone
BX-@0dinyt,a dubelV-KBWG (exditatige fidee sl (BLS56 nfa, bhiief Gillte EYRT ¥m PGt 200

or 6Q mn after apoptosis. induction (a control was
X magficatiave after iging ariy ethidivm dromiie, solinionl (20 walmb 5018/slide).
o Il [ S d 200 .
Fo s S8 UHRRARS S8 KE0, MDA REALEUID Svin e
imppo splzsie spstérh econsal 3. h€Kirrtic IhaginghnSane bhitletverd stained with

of. this agarase cel.l suspepsi .was spread qn each of
aciige FREan o] Leiida SAhCl elaiee; and eabyaiishgybe U-MWB
(exthta@6n HREA 45004500m Soaiet Aler 495 nmf)he cover slip was

gently renmoved and a third layer "of 100 m of |ow

Ne[¢14ny A% RSB Sdi led Hof Fin thi
LY AR R 0ISAEEn At RS, bl fiel Udekmbl in this
spedifi¢agign shewld nptendcgssarlyssi tak¢noas gntackBowleligedhtnt thavitiadd cument

: 5, . 4 C) and kept refrigerated for
s farpof g sive B ind B ¥y i borimid (BRI GRIAEe! HELR B Mtga are
hembylincansirsted Reteinryareferémbhn tefteatifitng unwi ndi ng

solution (0.3 M NaOH, 2 mM EDTA, pH 13, at 4 0C). The

t a[la48hs The piveationth4iGeb® destAibed Broadly@nd|gef@fcall® herel) €Ach of
ut in an electrophoresis tank filled with the buffer

the pargpyeer RPIQeeyand Qubﬁgpmoualﬂgq_gl@}g withinghergeneric disclosure also
r. . . i .. .
i L
provilseairinggatyeildeating remgeng hryy subgdue chatted fremithe pértus arepardiess of
ter. Slide reading. was perforned. i diately with an
Wh@fﬁ%ru%&gﬁ %0385?895%%@6 sg?gfigag@orﬁgteggg% Dand a cube
U exgitation. filter 510-550 barrier filter
M St S 00RO Rl i, wer
featirbd 6i H$Pebts UT tHE ishtibh e §CribEH H ter® dﬁMﬁkﬁﬂFbou 8§ those

.each slide, 50 randomy selected cells were analyze
skifled i (e antaVill respgnisg that thednyemtige inialap fhirebysdestmbadciortetms of

anyBindividial fehfbet SPHLBRLp oPRITRILL S5Re MBS Rt BN ped Wi th
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acridi ne orange (100 ng/m in water, 50 m/slide), and
read with a cube U-MAB (excitation filter 450-480 nm

Whasilzinotil ter 515 nm. [0147] The |isting orPCT/SG2008/000110

di scussi on of a previously pgglished docunent in this
specification shoul d not necéssarily be taken as an
w edgenent that the document is part of the state
e art or is conmon general know edge. Al
docunents listed are hereby incorporated herein by

whefieegis& ish their entirety. [0148] The invention has

been descri bed broadly and generi caIIy herein. Each of

th n peci subge roupi ngs falling
t%hﬁnﬁ §%]§ OBP‘SB&QE&F‘%Q gl(& part of the
|nvent|on Thi s includes the generlc descri ption of

the invention w h a provi so or negative limtation
renovi ng any subj @ fromthe enus regardl ess

of whet her ngng%Uihe exci sedDQuateri gl is specifically

recited herein her enﬁQS| nts are within
In a ere features or

the foll ow ng cl aj

aspect s ofpéhe_ppv n\i on are des ﬂ?bed~LE%}erns of

Mar kush groups, tNipsq skilled jA thy art

recogni se that the.inyentionAs alsocidereby described

in ternms of any igdNvidual mber or subgroup of

nmenbers of the up. CLAI M5 What is clained

is: 1. A netal trlangqu\QggEound of the genera

formula (1) wherein: \\Q sel@ot ed fromthe group

consi sting of aligyhatic, | oal i phatic, aromatic,

aryl ali phatic, and arylcyc oal i phati c groups,

co rising 0 - 6 heteroatons selected fromthe group
Fthng of N, O, S, Se and Si, and an electron rich

rmlRelt ¥, seMt@dE frons &iedgrBhf ChbAAing SMaliPhaBt Y cycoadibhMR! aromatic,
(i) a het eroatom_ sel ected fromthe group consisting

of
N, axylalighaticy and aryéwceqaﬂlyhaawf&m&sf erBprigRsd p oshataesters selected
fr %intths g%fé%%n&%&ftﬂl ng, Yfse ahlh'l%a anh“dﬁ%lec% ncﬁ%‘k&

- SCN/herqm; sald[\gectrqqggch n(gq:ty _15N§1ther (N:@hetermzselected from the
@?au tg}l'si':s‘)an Bff\lRa ?S ﬁﬂidSe %%8 ffdrﬁtl%ﬁz{le%%{?ﬁg&éﬁl faom the

t he “group conS|stRQ?
P- ( RR9W, cousistiagrofRNIls é‘H‘IUé?ct-@@ fC@QH,héZ@Nng-CONHRz -SH,

con | n 2 I—!, bphkat i t -0 .
TR ASof ORS00 Sy, BT
corr@NBRﬁ,g\IG(RZ)ﬁcN R2 P (R2)3 and -CF3,

A is selected from the group consisting of S, Se, O, N, POy, PO3(R2) and P-(R2)3,

wherein R? is selected from the group consisting of H, aliphatic, cycloaliphatic,

aromatic, arylaliphatic, and arylcycloaliphatic groups, comprising 0 — 6
heteroatoms selected from the group N, O, S, Se and Si,

L1, L2 and L3 are ligands independently selected from the group consisting of
-CO, -NC(R?), CN-R? and -P-(R2);, wherein R2 is H or selected from the group
consisting of aliphatic, cycloaliphatic, aromatic, arylaliphatic, and
arylcycloaliphatic groups, comprising 0 — 6 heteroatoms selected from the group
N, O, S, Se and Si,

B, D and E are independently selected from the group consisting of osmium,
ruthenium, rhenium, rhodium, iridium and tin,

with the proviso that the following compounds are excluded:
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het eroatons selected fromthe group N, O S, Se and
Si, L1, L2 and L3 are |igands independently sel ected

wo e@snthier gr oup consi sting of -CO -NC(R2) CN R2r/a6zhos/000110

-P-(R2)3, wherein R is Hor selected fromthe group
consi sting of allphatlc cycﬁ%allphatlc aronatlc

2L)rép(?%céll% E%]Bf - @cﬂgth? er oa gir’rg %srlg&ﬂ%t egr '?)haéo]é'r%'&ﬁdrom-
N, ltl@ngﬁlé)ofﬁmmd dscacafhonil-pihydfs[ ad l- (mdemﬂm-&t@nkS)jandecanoato(Z—
rQ consi St

7 oo FimeliB e PHBafy AR b SO casreapia s xS
pr @llihaﬁola(ogm tlﬁzhgufomdsﬁlﬁwm,g (E@&Eﬁﬂjd)ﬂ IEE 42-1-[4- (12hydrox3{ i11 nllethyl-
ex%&ﬂ%ﬂ : ac ¥ [lﬂbﬁ?ﬁﬁ' lfqtt am Ey%@émqg%ortr}goamldato_
de&86&]R Q%rotﬂ%ﬁ&rﬂ%uﬁ{ Bshlunh,- ﬂé&é&@(ﬁ{}lgu -feJ1-(6, 6-d1methyl 3-0xo0-

ltri-triangul o

rogen osna

kS) undecanoat o
de yslebbhi) hﬁh’\(zrbgl}fﬂﬁ[lﬁﬁ{lg]hﬂfe%l@ I{lgammgso_ kS: KS]] -p-hydrotri-
Rt it déaabﬁe&wlﬁlegm YHR 458 SAH L %%4%5%+@Tx%£ydro

roxy- 1l-meth - ’2-0X0-6- OX

1. Q]VSWQ(EOPW@L‘H ‘étmmthmlelriéicmldpma[ﬁéﬁgbrcmentablaaacﬁamole-1 -car-

SO0t GO Wy essgmi ol

. | (UR3EY4S469)et- hybm@lﬁnm;&jrébZMnmaﬁinMyMMIdHhcptéfss -one

ShROEPAALIS AR ST g PR gtk xS
SZhNIdtlmmmgulé dosmiiungt hydosldddflimglldi}mg]qpiﬁ{)mS [2d4(1H ,3H)-pyrimi-
: . t 2 - t

PR 0y L5 B R S o imear neivpacabonyidicu-
m hydtoRl4nio- (et dapidkae 8: %S P 31 H)-rlyfein@aiiéimito(2- )-KSZ KSZ]]hexaosmlum

g;? Flﬁg aSTI]‘bf)p;ld{ L:h&ﬁ@lﬂﬁ) F%%W)Afpy%n? dpnee }ﬂ?ignato& )-xS2:xS82:xS4:
dersFidransthibi, ([ }1 -(2=ihebedbddtiolaft RS @]d@&)darﬁﬁnyl p-hydrotri-

hydrotrl triangul o osni um ei cosacarbon

EUP SR |dﬁp@ﬁsb0aylrwhyemﬁlediThbrfir@m%kH)szndmﬂuonato
k
AR e R R
@&“ﬁgﬁ}%‘-‘&éﬁﬁﬁ‘hmu rgecacarbonyl-- hydro[p (3-hydroxy- 2( lH) pyndme-
l
ﬁggg«frgagcgs?w e R L

[ nir-riaagilao msmienet decatagbenyl(d4,6-dimethyl- 2(1H) -pyrimidinethionato-

kS ]s‘jgﬁ qfé/afc{ﬁq @firl%ﬁgh y ?Erﬂi\{nﬁ tr H@d&gﬂbgnﬁ W Q- -diphenylthioureato-

deca
h§§r)bu3hy§(dhm)tnmgum| osmihing nde¢acarbonyl-p-hydro[u-(phenylthioureato-

A ik e AR e R T O

osmthnnnatd@c)aSSr%rShﬁl' $"]lnonaosmium, decacarbonyl[p-[3-(diethylamino)-

o TR Ry e —

m (BpHdirheth ¢t hagetidarpeopBnéthiolato)]-p-hydrotri-triangulo osmium, decacar-
bonyl[p-(1,3-dihydro-1-methyl-2H-imidazole-2-thionato-S:S)]-u-hydrotri-trian-
gulo osmium, decacarbonyl[p-(diethylcarbamodithioato-S:S)]-u-hydrotri-trian-

gulo osmium, decacarbonyl|p-[N-(4-fluorophenyl)methanethioamidato-S:S]]-u-
hydrotri-triangulo osmium, decacarbonyl-p-hydro[p-(N-phenylmethanethioami-
dato-S:S)]tri-triangulo osmium, decacarbonyl-p-hydro[p-[N-(4-methylphenyl)-
methanethioamidato-S:S]]tri-triangulo  osmium, decacarbonyl-p-hydro[p-(N-
methylmethanethioamidato-S:S)]tri-triangulo osmium, decacarbonyl-p-hydro[p-
(2-thiazolidinethionato-S2:S2)]tri-triangulo osmium, decacarbonyl-p-hydro{p-(2-
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tri-triangul o osm um decacarbonyl [
m (4, 6-di met hyl - 2(I H) - pyri m di net hi onat o-

w®@2@@pfi2rmhydrotri -triangul o osm um PCT/SG2008/000110

decacar bonyl [ m (N, N - di pheny| hi oureat 0-
S S)] mhydrotr| tr| angulo o

cﬂ}féthf@h : Q{H &&H&&l}é' JSH{I%ai&g%g H)- Ib[enzoxazolethlonato-

tri- trlang mum ~triaco
)J@Cﬁcﬂfbcvra’i-lwialdmtﬂl t6l gyl @ phiBidm, decacarbonyl[p (1,3-dihydro-2H-

t r 'b'éml b[1§1 ?) d§ St)ﬁt/llhgdm%;'n]l& (r)rérHl [u-(2(3H)-benzo-

decaca ony
2, ﬂndzaiahimmhtoLsmbhhnmfhmyhpm}/]immmthmm os$mitufr, degichidonyl-

T B GIRGp e P ke e o “%&apgutmsgnw gecacarbonyl-

0S pi-hyrdro (ﬂle(QaﬁahS)Dm-y]h{nohnammato kN4: kN4)]tri-triangulo osmium, deca-

T R A e b G N angld dsmium,
m Gécta%hﬂbﬁhﬂ%h?d@ﬁl (i@l fminatb hkeN2RNY flfrRidanphio! RRFhOdeca-

de&%‘@ﬁ?ﬂ&hﬁ peitprrq-2- t@%%%@n@ﬂ% Y i sretariridagule S

Shimivm, Jéégéa?ﬁdn!l I -
decarg:ar bonyl - yiu y’il Irret aﬁtehtl })aénrhncfo k2Nt

s s;e}mgrlla torsmamg,u ;o(lwm muudéma@amnmnsq KN2 KN2)]decacarb0ny1 -p-
4-
Rt Tt RO APPSO s imctpli [ Bl nitophenylal-

d e bmnbomyto-ldmw hnetpamguuwglswmtghmatuonyhmggdﬁow-(l -piperi-
Co Ttk R 50 Xty B ol

de{:ka@,éﬂbten‘ylhydro 1- [l -(imino-kN: KN)ethyl]qumolmato]]m -triangulo  osmium,

L BN R T B O 02 BTN Lttt

S Syrhidet aieaddaﬂfmyiy}[ p%-hh]df@k-lpb’nﬂlﬁlhﬁﬂ&%-@l 2€N J;&liﬂydrotn triangulo
decacar bony benzi m

L (] a} H¥d [0-2
2- PHPBLt o- deegfynt Oﬂéﬂlﬁy ygtazmnegar g}ﬁ'ﬁlﬂlfieto I|1|.|hydrotr1 triangulo
[ rrbérﬂ(uaﬂ)deb@aﬂmbm[;aw b&iuhb@mtyarazfn%cﬁ%iadﬁ@%mlmpmlhydrom-

m hydrotri-triangul o ni decacarb 3/
m H’i//a& 2°§‘BH{9§D £GRear onyl[p 1,2- d1hydro-4 6- unethyl 2-(thioxo-xS: kS)-

kPﬂp%bﬁiééﬁB&mrn%glﬁ hiydrofr- &%Eﬁ@ QatHeH{Bm, decacarbonyl[ p-(4,6-
decacar hon rof m(2-net - qui nol’i nam nat

k NAmgghydyA( ﬁ?-vmm%mﬁ N %u-@&a@ame@p ruthemum [u-
I\Igy b ApHiPa aeRY - RarRhhlodi N2 Eeﬁ:ar i-p-hydrotri-triangulo

tri- tr| angul 0 osm um deca ar bonyl -
nafr (204 hillietbreinapherpl tneN ReFagarbanyl-griydrasri-triangulo
OSFUth{Hl rg:]ecacar bonyl [ m (4, 5-di hydro-2-thi azol am nat o-
ND ]-mhydrotri-triangul o osmi um
decacar bonyl - m hydr o[ m ( 4- et hyl - 2- benzoth| azol am nat o
2. khe metgiriangilordommypuhd ob stiimny, wherein R! is a mono- to hexacyclic
N2:
k@@géﬁﬁétg%b%hmgﬁgso e&%a{?rﬂngngul 0 osm um
decacar bonyl -m hydro[ m[4-[(] E)-(4-nitrophenyl)azo]-
3behhemstal hmngulomdnmd}l]ld of elaim anghlérelmhaammatlc moiety is selected

dmﬁﬁaéﬁ@(ﬁupr&$ Ig% go@ g‘ln er| $1%8uo?ena1ﬁ rﬁ%’l}ag pyrazole,

depﬁaanb,opylhdmdeydmtaflmhlophen benzofuran pyridine, bipyridine, indole,
t.etrah

Lll\i?éiﬁ?dé{‘ﬁ’fi}?] qiw%ﬂmen a’csgﬁl‘]“é’?lfnet  A%iRgEAlipeo s Ainppkine, - quinoxaline,

thiazine, thiazole, isothiazole, 1H-azepine, dibenzopyridine, azocine, 1H-azonine,
oxepine, thiepine, thiaphanthrene (naphtho[2,3-b]thiophene), phenanthro[3,2-
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decacar bonyl [ m (N, N-di net hyl met hani m dam dato-N: N )] -
m hydrotri-triangul o osm um

walewaazribonyl [ m ( 6- chl or o- 2- pyri di nam nat o- N2: M2)/$6 210081900110

drotri-triangul o osm um
decacar bonyl [ m (hydr azi necar Bbxani dat o- N: N) ] -
m tr
decli:‘)g\%gdrﬁggﬁ/l 1ma Q%wg%dﬁmlﬁ(g/elnﬁyd(rng hthn%[ga?’r ]&raapr% dat o N: l\?
)] Whi}ﬂmotrltrl angul 0 osm um
decacar bonyl [m [ |, 2-di hydr o- 4, 6-di net hyl - 2- ('t hi oxo-
4kSTh|é$ﬂeta13r191Y§dl(Sjb5’rﬁ ﬁﬁﬁ%ab? 'ol‘n@BPlllnms 1- }1 rem B, %and E are
rotri-triangulo ruthenfum decacar bony T
d| i9al- 2( | H) - pyri mi di net hi onat o- S: S)]
mhydrotr| -triangul o ruthenium [m
bﬁ?ﬁ l ] nyj2 3
m ﬁ'}l/‘ngrqlgét?%lr}ﬂt ang&PQOl#r@t ?%%9 of iégluhg\l)l e CARRIREYL2 and L
[ mafedC@ni nophenol at o- N: I\I)] decacar bonyl -
m hydrotri-triangulo ruthenium 2. The netal triangulo
6;0'H3&%[H%d%ff £5infth a%’xetm yél.ﬁ’ &m*)g‘un% (amg 2 any one of claims
exacycl1c aromatic noi ety conprt sing
hetler Hatidmeeth@ corhprisimg edntztatmgag;uhxpom@qﬁdbnﬂul@f(llt)l ai m
2, wherein the aromatic noiety is selected fromthe
group consisting of ik dazole, benzim dazole,
4H pyran, pyr azolLe yr azC pyrl dazi ne, furan,

t hi ophen, benzof urar, pyfl g&\e r| di ne, indole,
n
. /t

2H i soi ndol e, d¥€moti ne, qui nazoline,
ci nnol i ne, qui noxali ng, hlazole,

i sot hi azol e, | H azepi azoci ne,
, tglﬁkaK nthr ene

| H azoni ne, oxepine, t
(napht ho[ 2, 3-Db] t hi ophe ey’ phenant@r o[ 3, 2- b] t hi ophene,

| - oxa- IH-benz[f](ﬁ](ﬁ ~n.apht ho[ 2, 3-b] furan) and

furo[ 3,2- b]pyri / Th&Onetal tri angul o conpound

of any one of claing>1 - wherein B, D and E are

i denti cal tal tr| ngul o co und of any one

of cl4hstEings, D@ngvﬁ;m inleRendeitty seigfiadaiTaindheyarowy) coRsisting of
met hogénfiim{ @tKEnfgn, &hBiﬁtuﬁh' rHoEliuimthﬂnﬁﬁﬂRﬁﬂnd accor di ng

to any, ong of Ialms ai d met hod conprising

cont aeti Inga“éi Ic %Fﬁé@ﬁadwdm?mﬂﬂa selertesl tigme Hhei growp Copsisting of
and Ecef eNC(mP@Nijdnﬂ FIRE§], aphdrEiaMRI R HOLPWPBlected from the

consi st ng of "osm um _rut heni um rheni um rhodi um
i ri di FAvRf@nsisting 1of allmtztlgnsywalwheth,u gamagc, arylaliphatic, and

i ndeptﬁ%((gggz]gmﬁhg@é %r;&ggdfc&gpa% X RRRRHUE! sBU8E from the
sel ecgreep Ny OnPt $reand Si,

L* and L3 are independently selected from the group consisting of NC-CHj,
CO, NO and H,
and a compound of general formula R1-AH,
wherein R! is selected from the group consisting of aliphatic, cycloaliphatic,
aromatic, arylaliphatic, and arylcycloaliphatic groups, comprising 0 - 6
heteroatoms selected from the group consisting of N, O, S, Se and Si, and an

electron rich moiety,

wherein said electron rich moiety is either (i) a heteroatom selected from the
group consisting of N, O, S and Se, or (ii) a functional group selected from the
group consisting of -NHj, -COOH, -CONH,, -SH, -Se, -CN, -SCN, -NC, -NS,
-NSe, -OH, N=N, N=0, NC(R?), CN-R2, P-(R?); and -CFj3,
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group consisting of aliphatic, cycloaliphatic,
aromatic, arylaliphatic, and arylcycloaliphatic

WwWQe®Wape19tonpri sing 0 - 6 heteroat ons sel ect edPET/662008/€00110

group Ny, O S, Se and Si, L4_and L5 are independently
sel ected fromthe group cons?4ting of NC-CH3, CO NO

and a C u eneral f | R. - AH,
i sl R RBIBYIE P ESEhe LES U BRI gk ana
al i ijé)g,i whereirc R&as ith bakelected fionmthec groap Woabistiaof &, aliphatic,

and aryl.cycl.oaliphatic,groups, conprisi 0.- 6 .
ot & kPR et sfy Sirefe anf BURCuTlPugtic goups. rpmprising
O  9,- Shetarvdtonis, sehrttddrone tROIroWNNI O¢B, $®arRt $i, wher ei n

said electron rich noiety is either (1) a heteroatom

selected fro he group consjsting of N, O .S.and S .
Tor Thf metaod Sclats, & iRef i SpPousd phiseidke Torguls D is of
cogaiesalif@@nmii\éwl)lj-lz , -COOH, -CONH2 , -SH, -Se, -CN,

-SCN, -NC, -NS, -NSe, -OHCON=N, N=O, NC(R 2), CN-R2,

P-(R 2)3 and -CF3, and is\sel@ﬂed fromthe group

consisting of S, Se, _ N , POCR2) d P- (R2)3,
wherein R2 is H or selecte h*sm{'rlsg p consisting
of H, aliphatic, cycloaliphatic, a tic,

aryl al i phatic, and aryl cyclpal i phgif’C\gregps,
conprising O - 6 heteroato ct ed\fromthe gr oup

N O S Se and Si. 7. The od of cFQme6, wherein
sai d conpound of genergg—+o @#addll) is of general
formula (1V): and whereinsfhe ngthod conprises formng
a conmpound of general forul a@@): 8. The net hod of
claim?7, wherein the conpound of fornula (1V) is
bi gl Réremi the ine@lodR6apAkEOMhinGi A péthd 8f gl 18R (V):
of clainms 7 or 8, further conprising contacting the
conpound of general forn{a (V)~@i th a conpound of the
general fornmula R Al V\,he\fiVFﬁ isgﬁl ect%iofromthe

a

group consisting of PRAR G
i

cycl ph;&lc,
aromatic, arylaliphatic, r o:;}\i atic
groups, conprisingpl_-_ g”het\er oat ons se Bc&ecLér omt he

group consisting of N, O\/S,\Se and Sy ahq whEin R
additionally conprises an ctron ch moiEdy,
wherein said electron ri | et s either (i) a

het er oat om sel ected from t hedyr&lp consisting of N, O
S and / T

CO
oC \CO

8. The method of claim 7, wherein the compound of formula (IV) is

bis(acetonitrile)decacarbonyltl'iosmiurn.

9. The method of claims 7 or 8, further comprising contacting the compound of

general formula (V) with a compound of the general formula R1-AH,

wherein R! is selected from the group consisting of aliphatic, cycloaliphatic,
aromatic, arylaliphatic, and arylcycloaliphatic groups, comprising 0 - 6
heteroatoms selected from the group consisting of N, O, S, Se and Si, and wherein
R! additionally comprises an electron rich moiety, wherein said electron rich
moiety is either (i) a heteroatom selected from the group consisting of N, O, S and
Se, or (ii) a functional group selected from the group consisting of -NH,, -NHR? -
CO, -COOH, -CONH,, -CONHR?, -SH, SO4H, -SO4R? , -SO,R2, -Se, -CN, -
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Se, or (ii) a functional group selected fromthe group
consisting of -NH2, -NHR2 - CO, -COOH, - CONHZ2,

WO GOBIHRAY7 - SH, SO4H, -SOU4R2 , - SO2R2, -Se, - CNPCHSEN08/000110
-NC, -NS, -NSe, -OH, -N=N, I\I=O -ONHR2, -NC(R2),
CN-R2 and P- (R2)3 and - CF3. 3vvhere|nR2|s H or
seleeqi e r t ar SRS SilAg. bl R?2 3
cyc?;g\zil ?Llcﬁiaﬂgd R%Forra?jtii@c arylﬁ\}alcls]prﬁl C, gﬂr@&ﬁ CN-R® and P
ar jR%)gczimlal-CEj‘.l,awheregt dl?ps H:orrpse]estledgﬁ'())n the group consisting of

s R e RTRGF SololRlks A5:#pBR rachliycRRiRie groups,

consm@hsmg 061 6 BeteiBatons, seldcteB@bm thg gBHURPIN, Onf, R 4fdXi3,
wher is selec dfromthe group consisting of H,
al iami a‘thieaem &yis Selariep o the gaquém?%\?tfgm ,9,3%.&04, PO3(R%)
anﬁn@w?@y £ \OrdréiRh@l i s&é&é@%orncﬁ{ajéﬂoﬁb %n@snns@of H, aliphatic,
het er oat ont sel ected fromthe grou e and
Si cyelpdimmBiic fasematin abyld iphp %@a @WI@/@}@hahathﬂrﬁWSacqmpnsmgO
10._ 4 fseld oppg;of formul a
(I) e?ﬂg?tﬁnﬁﬁi thgtggh ct rom f%emgr oﬁsp consi sti ng
of tlarelphfatming acsompahd phigerecal famoda(l).c, aryl al i phati c,
and aryl cycl oal i phatic groups conprising 0-6
heter ct nsisting of N,
10 L@ %géegﬁrc‘i]%%h% %gloco ?%fi?gpﬁlcgﬁnoi ety, wherein
sald el ectron rich noiety |s either (i) a heteroatom
sel ect ed fromthe group consisting of N, O S and Se,
or (ii) a functLonaI gro p sel ected fromthe group

consi sting of NgOﬁl , - COOH, CC]\IH 2,
- CONHR 2 OC,SH,\ SO4RDC SOZIR% -Se, -CN,
I\IS

- SCN, NC -N= O - ONHR 2,
-NC(R 2), P-(R2 CF 3, Ais selected
fromthe]g cosstlng of S, . O~Ng P04 ,
PB(R2) and P-(R/2)} , whereif R2 N\s H or sel ected
fromthe group c ieting al i phaQi®,

cycl oal i phatic, tic/arylaliphatic, and

aryl cycl oal i phati c s, conprising O - 6

heteroatorrs sel ect ed Eromthe csroup N O S Se and

Si, , L2 and L3 e I ndg ndependent |y sel ected

fromthe group 6)®S|st| ngLof CO -NC(R2), CN-R2 and

-P-(R2)3, wherein R2 is Hor selected fromthe group

con | tuj1 ng of aliphatic, cycloaliphatic, aromatic,

ar)‘/‘i aliphatic, and aryl cycl oal i phati c groups,

c 0 mqj rissdetegted from thet @ogaiconsistig| &t algrhatic,ooyd datiphatia) @mromatic,
S, Se

s epg&?lg)axap? ﬁ?%ﬁj&)ﬁ:ﬂ%{?@%?gqs?%nﬁggg ﬁlﬂﬁettflcr%atoms selected

from the group consisting of N, O, S, Se and Si, and an electron rich moiety,
wherein said electron rich moiety is either (i) a heteroatom selected from the
group consisting of N, O, S and Se, or (ii) a functional group selected from the
group consisting of -NH,, -NHR2, -CO, -COOH, -CONH,, -CONHR?, -SH,
SO4H, -SO4R2, -SO,R2, -Se, -CN, -SCN, -NC, -NS, -NSe, -OH, -N=N, -N=0, -
ONHR?, -NC(R?), CN-R2, P-(R2); and -CF3,

A is selected from the group consisting of S, Se, O, N, POy, PO3(R?) and P-(R%);,

wherein R2 is H or selected from the group consisting of aliphatic, cycloaliphatic,

aromatic, arylaliphatic, and arylcycloaliphatic groups, comprising 0 — 6

heteroatoms selected from the group N, O, S, Se and Si,
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ruthenium rhenium indium rhodiumand tin, including
t he conpounds excluded by the disclainmer in claiml,

WO pooshzrianuf acture of a nedicanent for induciPgr/SG2008/000110
apoptosis in a cell or for gventing car ci nogenesi s
inacell. 11. The use of cla m 10, wherein the cel
i n phj ch tQsi I
e use Sfﬁ@gf’a?ﬁn‘%i‘h@so’rnﬂgf*@gnﬂ {fedel B B droup B of

GO+ W) cEN{R? argi PFﬁiez)uS\éhQ!iemdizaISnH dt]set@[:teﬂlﬁ‘rom the group

Wh%ﬁélghd dyg ngh?ipa iRt os(’:y%ldaﬂgﬁatltcum%rom%s L] Ciﬁ%lg]ﬂphaﬁ!ﬁ and

therapy for the t thrent’ 'or prevention or
Thearylsycleliphatic grospsfeovipaisimg 010 6 hdt&oatohsrselentet s ithkg group

apq@t %%g hﬂ g cell conprises an increase in
i ntrac Iular Peact i ve oxygen species. 15. The use of

cl @8,nb lahd Bieze endepsmieﬁitlymet@teﬂl froathe r@@@ﬁ icysifgOSMosmium,

S co | Se.a one of. a per oxi e a
su%@?g HEB%@hénag W@PHSHaacal a
penmhydmg metoempaﬂ@hsrwnﬁea By EHéSdiGdifher claith g, use of

e of clains 10 - 15, wherein_ inducing apopt03|s
%Hlanegq‘eﬁw Hfsa 69?%%3641?"& for jipducingagpemosis I argell or for

US@r@%nt%i@’ca@ﬁﬁog%fneﬁkﬁiéTEelllo - 16, wherein inducing
apopt03|s in a cell conprises increased expression of

é_%rmur necr05|s factor (TNF) receptor gene. 18. The
11us 61S¢ PEFIm 40, wherean thesegllginTirch @pensosis iy induerd iapotumour
I/ tgs (CDO5) nol ecule. 19. The use of claim18,
mherein I ncreasi ng expression conprises activation of
| east one caspase. . The use of claim 19, wherein
125 a.T be vssspfedam Ll @éﬁ%é@twlx indwsing epaptasisinadnsiost ¢ally of
caspase 2, caspase 3, caspase 8, caspase 9 and caspase

1310Tﬂé usd e dUsRs o1 any?2 Oﬁfﬁet%fn ﬁidﬁbﬂ?, aép%pfos%o Wﬁgﬁgﬁr cell is a
ol@m ng. apop tosis in a cell conmprfsés |ncrease
& e éﬂeé@}ﬁnbﬁ’épfgv‘?m@moﬁﬂmhondrl a. 22. The use

of any one of clainms 10 - 21, wherein inducing

142PTRE Q8¢ Dfi dhydorebf AP 1059 31 %Hepélﬁ'l.g&zcm PE’?@?SIS élé a cell

phosphor yl atl on of the protein kinase
ThEPTRRIESEH AN Higjeash i iptraeallaiarseattve oxpygenwpesiesi n i nduci ng
apoptosis in a cell is independent of a translocation

1507 Thé @sePb O£t 1 BN hérBinOsal " RirQL1ffiar TEALH B R} y£dn species comprise

at least one of a peroxide, a superoxide, ozone, a hydroxyl radical, a peroxynitrite,

and hypochlorous acid.

16. The use of any one of claims 10 - 15, wherein inducing apoptosis in a cell

comprises cytosolic acidification.

17. The use of any one of claims 10 - 16, wherein inducing apoptosis in a cell

comprises increased expression of a tumour necrosis factor (TNF) receptor gene.

18. The use of claim 17, wherein said TNF receptor is the Apo-1/Fas (CD95)

molecule.

19. The use of claim 18, wherein increasing expression comprises activation of at least

one caspase.

20. The use of claim 19, wherein said caspase is selected from the group consisting of

caspase 2, caspase 3, caspase 8, caspase 9 and caspase 10.
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m tochondria. 24. The use of any one of clains 14 -
23, wherein said cell is cultured. 25. The use of
wa@b@smeAd; wherein said cell is obtained from BCTaGIEE/000110
26. The use of claim25, wherein the mammal is
sel ected fromthe group consdsting of a rat, a cow, a
goat, a sheep, a pig a dog a nouflon, a guinea pig
a nst er .. a chinp ee, nnnke and a
215, Yhgpuse oSy Onp ot s 4 e “C‘B%r?BPP‘QF‘ﬁg}" a cell
Corbmptibesdnaisdd egédse f é}hoéhr@he defremithitedhofid@nt i ty of
a nmetal triangul o conpound of the general fornmula (I).
The use of any _.one of, cl 27, .conprisi.n
227 T OBe oy pBASE el f r letigriadobising %Baptosqu a cell
quabinbptiseSnlibitiag bs?ﬁho AtRADF L $rofaokindseB é
general formula (I) an at Ieast a first and a second
tugour cell, wherejin the i.,s,contacted wWth
23 nd B e 0T Y HE Ths)eockbe SErHEEF T JRIHEE SROPHS I cell s
segiegesRhl of 2 @aﬁmsﬁcﬁﬂom& itoi@n B8O fto qﬁe biier tlﬂ‘é?nbrane of
predeterm ned quantities. 29. The use of claim?2
whEHEICHORAER. i rst cel |l and the second cell are
obtai ned fromthe same patient. 30. The use any one of

24¢| JhEBseSf @iy oA of EMIhIRS - T RHekih B8ld dell & dltatdad
apoptosis in said cell. 31. The use any one of clains

30 f i ¢cting j ent diViduaI response
25 o The ik 84 14 g*ﬁiefflwiﬁbsﬁiia Cfeinedl YBRdRANMEL MUl a
(1). 32. The use of any one of clains 10 - 31, wherein

260" aHentd HOclsiad 23, MAReHe HeSmirimal aklec®aFum ahp &Wsﬁﬁng of
the formation a conplex of said nmetal triangulo with a

poPyaly @150, 3 &shtd @eﬁwriasa@ He®. amouflne, 3, guings pigay hamster, a

of cRinfJafiBeel § ries®PmoMES a8l A Hdman! the metal triangulo
corrpound is a nono- to hexacyclic aromatic noiety

risi ng O to 4 heteroatons. 34. The use of claim
734 GUISE & RNy HRNCPToRIANMS 29rpi 4% WOBIPTISHE FRItagHng einerl with a

c OBHéaHt'éﬂnhﬁd gﬁérﬁﬁir 8fla &%ﬁmamguigrc@%oﬁﬂm of ikl g@ﬂerQlf formula (I).

benzol e, azole, benzim dazol e, "4H pyran, pyrazol e,

pyrazi ne, yrida2|ne furan, thiaophen, benzofuran
28y Ihgupreof %qyp%q qf,ql@ms, Add7e COmPpLiSIRg ,tlpfdiéqeé)f at least two different

naphideleffified ﬁﬁiﬂifti@§ 81% metHl 'ttﬁ‘ﬁ'igbﬂ)ecorhﬂﬂﬁ'df Qe Eeral formula (I)
qul nazol i ne, CiI nnol i ne, qul noxal i ne, t hi azi ne,

t hred 8 least p Sisstiand 2 speond Iniﬂin@lzfé}ﬁilniéheféifﬁéﬁ fiogyell i epatacted with
aZ B 1BGer dthEGROhABete SRR BEmtitiBd SR ME second cell is contacted with

the higher of the two predetermined quantities.

29. The use of claim 28, wherein the first cell and the second cell are obtained from

the same patient.

30. The use any one of claims 28 or 29, further comprising determining apoptosis in

said cell.

31. The use any one of claims 28 — 30 for predicting a patient's individual response to

a metal triangulo compound of the general formula (I).

32. The use of any one of claims 10 - 31, wherein preventing carcinogenesis in a cell
comprises allowing the formation a complex of said metal triangulo with a

polycyclic aromatic hydrocarbon.
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t hi aphant hr ene (napht ho[ 2, 3-b] t hi ophene),
phenant hr o[ 3, 2- b] t hi ophene, 1-oxa-I| Hbenzffjindene
w@ ephthef 2, 3-b] furan) and furo[ 3, 2- b] pyri di nePCBSG2008r@00110
use of any one of clains 10 - 34, wherein B, D and E
of the netal triangulo con‘poéﬁd are identical . 36 The

:ﬁsefh% %%Y a@g(?n it r?g% %‘ogﬁd £3) ‘?{B‘ﬁfﬂ“r%h %t;tg kqjl dn ?P compound

celi$ a omps+ iodiergeyati rarunsdtiemaigtyaofmpiiging Or to aNtgtdroatoms.
compound of formula (I) wherein: Rl is sel ected from
h r 0 |st of .alj.phatic al i
34tar ?rrhgt ?%’p Ogréj% phgylilegem glrlpma&l Fm"gq]e metal triangulo
gr compourab npr seﬂsedt@l Grom 6thbegﬁjupab@xi§stﬁ1g| et RehzbleOM frkiBazole,

t of N, O Se and Si, .and an
0! BeRERRh R, A Star mivardlen ARl BUGNG | San, thiophen,

m)lbeﬁz;bﬁhﬁn £pifidine, (bleladlhet &id @ﬂ:t 9H ﬁ%hﬂ%lee%aiaﬁﬁmnéhsnthmcene
rou ons; sti.n d Se, or (||

f uHB ﬂ%\l ‘S@‘R‘BH%‘%I%‘&"@@IIU?% dniohiaeg ﬂ@@pxﬁm‘?sﬁh*@ﬂng, thfiazole,
S MR i g U o o, SHfy e
- Néhgphianghesne. (mlmo[2Jmmm;henejwmwbm[%ls]ﬂanmen%pm1H-

PSR A D SO oot 2

the group consisting of H, aliphatic, cycloaliphatic,
35ar dheuscof amyyorad ofpdiaitiscl0 abul \aliefélﬁ)&lmahd [Bhétt the metal triangulo

gr 0 S O - 6 heteroatons selected fromthe
grgﬁrgs?\‘lm%&npg g%a?and Si, L1, L2 and L3 are ligands

i ndependently selected fromthe group consisting of
36- CDhe usiG(frapy ofbloRelanng10 P34, Rehetein LW IEY #idTLRgeicOH or
sel ect ed fromthe group consisting of aliphatic,
cy aromatic,. arylaliphatic, and . . .
37ary cyc}* ?I p?}d"lcfl}.g GPURES B A sF :lﬁomjm@mg ministering a metal
hetremngalb @ompsendof fodmblaqiy t he group N, O, S, Se and
Si, B, Dand E are |ndependently selected fromthe
group consi sting oL osm urr('l: rut heni um rhenium
rhodi um iridium an Bl udi ng thelggorrpound

excl uded by t@Cdiscl r in cO&l m 1 The net hod
of claim 37, vvhereln Bl the met t |angulo
conpound is a rmnot xacyc ] |c noi ety
conpri si ng qz r dat ons. T—COo
CO
wherein:

R! is selected from the group consisting of aliphatic, cycloaliphatic, aromatic,

arylaliphatic, and arylcycloaliphatic groups, comprising 0 — 6 heteroatoms selected

from the group consisting of N, O, S, Se and Si, and an electron rich moiety,
wherein said electron rich moiety is either (i) a heteroatom selected from the
group consisting of N, O, S and Se, or (ii) a functional group selected from the
group consisting of -NH,, -NHR? -CO, -COOH, -CONH,, -CONHR?2, -SH,
SO4H, -SO4R2, -SO,R?, -Se, -CN, -SCN, -NC, -NS, -NSe, -OH, -N=N, -N=0,
-ONHR?, -NC(R2), CN-R2, P-(R?); and -CF;,
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39. The nethod of claim38, wherein the aromatic
noi ety is selected fromthe group consisting of

WO pdodazabe, benzi m dazol e, 4H pyran, pyrazol e, PCT/SG2008/000110
pyrazi ne, pyridazine, furan, thiophen, benzof uran,
pyridine, bipyridine, indoley72Hisoindole, qui noI I ne,

ui noxal

i soqui nol i i nazol i ne, cinnaline
¢ P S5i6C eﬂrﬁ%&@reegrovwwsaaspés B G ALk Qle PO3(RY and P-(RY)3,

di BeeeaR 2 disBRcted 2RI Mk ohb%ﬁﬂbtﬂ% opHeﬁhﬁl?atlc cycloaliphatic,
t hi epi ne, thlaphanthrene napht ho[ 2,73- b]  hi ophene

phSFPts oprylaiDhaticei aish eyl cyqlnelmhanlmbms,f jGompsisiag 0 — 6
(n%ram&%rﬁs ;’eﬁ&é&ﬂ‘r&ﬂ)theagﬁ néw el 3, §e Q&%{ i dine. 40. The

érein B, D and

Ehd:f ,t awbtléla?g igmdgunéemoﬁq;@wm;@t@ fromrihe gadup amnsisting of
T t rei [
o e RN AP 1 A GRS i s

oneondistoigai mf 37 alipt@ticwh eryelionlighaitid, ¢ eirbmauc obtamnilalgpdatic, and

from

The net.ho

mal,. 43, f.claim4 1
o PP TR s fdpo S5uBRRR 0, b ot soffed From e group
coN5ixtS,8gand SR rat, a cow, a goat, a sheep, a pig, a

do | on, uj nea pj g, hangter, a chlnpanzee )

2 thdd &E‘Hﬁ%r?&%;}“‘%ﬂg“d& 14l Cted afrors © R b QORSRg O fopRnium,
Of r@thérhﬁﬁl ghenttitn, tBGLRY, fridigmOardetid, ih@uding YA®Bmpound excluded
cell. A method of preventlng carC|nogeneS|s In a

celby t]&f‘o‘i’%ﬁ‘?l?@eﬁg“ ¢l hi stering a netal triangulo
compound of formula (I) including the conpounds
38X qthe Ghesthdty oft NSintl3 B Gl IRirdTR IR 1i JF thé fiefal triarfhlo a—(ﬁﬁpd{ﬁﬁ ko8 mono-
of claim45, wherein said nmetal triangulo conmpound
f oftriexacydierenatiy maiely Gaumprsing § to hhemratoms.
hydr ocarbon. 47. The nmethod of claim 46, wherein the
39f OBt RodPbf Saintl 38 OWINrEiN tﬂsmcsfﬁm@twﬁtseiec&a |78 eOgroup
conpound and the polycyclic aromatic hydrocarbon
pr 89@sHtREof anpdazpley benzamisagelgs 4H-phady Brazdierpyrazang, pyridazine,

f OIRIFa A AR pRATeR Yo ftfah hp%e ‘ﬂ)ﬂ)r?gﬁu{%h AT QFIt fssﬁhole quuaolme

conposi t1on, Cconprising

triangul o conpoun

of iSogpiraline, (quinazeline mc@unwémnpy tlam@q;ttbm@e,sapﬁuazole
th(ﬁ{e&f m@nd (ﬂ@nz?;r Cfl eraz%Emg' | ugNhyorifd %neé thiepine,

apoptos s in a ce

preventing carcin

i nthiaphahthrene (naphtho[2, 3 b]thlophene) phenanthro(3,2- b]thlophene 1 -oxa-1H-

40.

41.

42.

43.

44.

benz[flindene (naphtho[2,3-b]furan) and furo[3,2-b]pyridine.

The method of any one of claims 37 - 39, wherein B, D and E of the metal

triangulo compound are identical.

The method of any one of claims 37 - 40, wherein said cell is comprised in a

mammal.

The method of any one of claim 37- 40, wherein said cell is obtained from a

mammal.

The method of claim 41 or 42, wherein the mammal is selected from the group
consisting of a rat, a cow, a goat, a sheep, a pig, a dog, a mouflon, a guinea pig, a

hamster, a chimpanzee, a rhesus monkey and a human.

The method of any one of claims 37-43, wherein said cell is a tumour cell.
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49. The pharmaceutical conposition of claim 48,
further conprising at |east one of a nucleic acid
wa@bdoghztior, a nucl eosi de anal ogue, an ant hr acyrtT/6€2008000110
antibiotic, an aromatase inhibitor, a folate
ant agoni st, an estrogen receptor nodul ator, an
i ngr gani resenate, a micraqotubule inhibitor, a. .
4Sni %’%’85 é’g}’f%’ﬁn‘b‘& EOCPAECHH %Féb?‘?m&“ﬁ%i‘ﬁhﬂmﬁte“ng a metal
C O i adigloN BorBpuRAUST forthul £T) ﬂiﬁ_blddi_ng_ the RInFfIRAa ERcllded by the
inhibjtor, a topoisonerase 2 inhibitor, a thymdylate
sy AtsrRueeringlagntlor | an aromatase inhibitor, a
cycl o-oxygenase inhibitor, an isoflavone, a tyrosine

46K1 ITRE enetivdl ¢l i, 452 whieRM $hid At frianduly SRRRUAAFHRMLa complex
and .a nonocl gnal anti body.
with a polycyclic aromatic hydrocarbon.

47. The method of claim 46, wherein the formation of said complex between said
metal triangulo compound and the polycyclic aromatic hydrocarbon prevents the

polycyclic aromatic hydrocarbon from forming a complex with DNA.

48. A pharmaceutical composition, comprising
(a) a metal triangulo compound of formula (I), or a pharmaceutically acceptable
salt thereof, and
(b) a carrier or diluent,

for inducing apoptosis in a cell and/or preventing carcinogenesis in a cell.

49. The pharmaceutical composition of claim 48, further comprising at least one of a
nucleic acid alkylator, a nucleoside analogue, an anthracycline, an antibiotic, an
aromatase inhibitor, a folate antagonist, an estrogen receptor modulator, an
inorganic aresenate, a microtubule inhibitor, a nitrosourea, an osteoclast inhibitor,
a platinum containing compound, a retinoid, a topoisomerase 1 inhibitor, a
topoisomerase 2 inhibitor, a thymidylate synthase inhibitor, an aromatase
inhibitor, a cyclo-oxygenase inhibitor, an isoflavone, a tyrosine kinase inhibitor, a

growth factor, a bisphosphonate, and a monoclonal antibody.



