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WD 2004/ 030662 PCT/ AU2003/ 001296 -1 COVBI NATI ON
CHEMOTHERAPY COWVPCSI TI ONS AND METHODS Field of the
woOnv@Biwn This invention relates to conbi nati 8aT/AU2003/001296
t herapi es invol ving anti cancer chenot herapeutic 5
agents and isofl avones or anal ogues thereof. The
invention further relates to conpounds, conpositions,
nmet hods and t herapeutic uses involving, containing,
conprising, including and/orlfor preparing
pl ati numi sofl avonoi d conpl exes suitable for use in
t COMBINABIORTTHENOTHERAPY COBPOSEITONS! ANIP METHODS
Background The regul ation of cell division (nmtosis)
is of critical inportance to the normal growth and
.devel 0 nt..of a multicellular organism as well as
Flaﬁg?hbegggg?té?qc mai nt enance of tigssues, and the
Thatbinveditionofel 1€y taicombiiatioh Yhaspito invedying dneppicop chaheahyrapeutic
to environmental cues. 15 Lgss of contrql of norma
agends pndpispflavosenen silemies theeeofr Ihamuientipe furthes sglpiss fr gompounds,
coffpoificls, RIS A A ablqul seiel iR oMty o0Rbging jpcluding
and/br €urghermeing tpilatinomi-Boflanaocidocongieres guitétlo for uye me sheorombination
thnou%p genetic inheritance, thus becom ng
therapies TARCVeREAY s The genetic abnormalities in
initiated cells lead to altered gene expression and
altered cell behaviour. 20 The initiated cells my
Bagkgeugd cl onal expansion and act as a site for
addi t i onal eti.c ~alteration.. Cell proliferation
T evesta i chT fivich CRAG Yeriesmpatithh Bl igshal rgwth and
dePAomAht 008 EMllticllifr biahisad, a§lweR lak thedRmeRYIRAE Haldtdhance of
accunul ate suff|C|entgﬁenet|c damage to cell-cycle

tissusgAnd iy abilifered sertain coll Hipse tplesprnd @pprepristely tesyyirongental cues.
in a neoplastic cell mass or neoplasm 25 Neopl asns
are generally classified as benign or malignant.
LoBesf @atrblefishmaldelil prokfepdtion rato oadury whsdl iher'ehatppiase df cell
.of differentjated cells resenbling those of the tissue .
diision faiborfunctiopaopngly. dihis arewis RsnoFBakhcHs Agfue brsic genetic

da&%&é ﬁ]?(qlgh%gglaﬁé Witk don€ WW&@E@?}I gé\@g bgﬁl‘%ﬁgh genetic inheritance,

thus becoming "initiated" cells. The genetic abnormalities in initiated cells lead to altered

gene expression and altered cell behaviour.

The initiated cells may undergo clonal expansion and act as a site for additional genetic
alteration. Cell proliferation acts to push clonal expansion. Should further genetic damage
occur, the initiated cells can eventually accumulate sufficient genetic damage to cell-cycle

regulatory genes to form neoplastic cells, resulting in a neoplastic cell mass or neoplasm.

Neoplasms are generally classified as benign or malignant. Benign tumours proliferate
locally and are composed of differentiated cells resembling those of the tissue of origin,
the edge of the tumour remaining well defined, and usually encapsulated. Malignant

neoplasms (classically termed "cancers") are not encapsulated and their edges are ill-
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neopl asns (classically termed "cancers") are not
encapsul ated and their edges are ill WD 2004/ 030662
WOCH4ABREBO3/ 001296 -2 defined, the cells are atsa2eB8901296
well differentiated than the cells of origin, and show
increased mtotic activity. Localised, chronic
irritation or inflammation can al so cause cells to
di vide abnormally, 5 resulting in abnornmal growths or
cel lul ar masses, or tunours.-Reactive cellular growh
responses to clearly defined, chronic irritant
deﬂéd”%h'e%%ll@ﬂe als6 148 Sl &ﬁ&eﬁt%até@&@ﬂ k1RSdeBl§ of biigin, and show
dysplasias, there is a disorganisation of thé pattern
umokw@hmanmmamépvthellun1|n ti ssues such as the skin,
oesophagus and uterus in response to chronic
irritation or inflammtion. 10 Nunerous conpounds are

LoSAM¥BEchichid YriRduah bARlemasitieoh eaPaee aRe uEllstto AaaE sbriodrhally,
destruction of abnormally proliferating cells in

resplbini g abirampbgToyhernr cABYRI massas or typas iReactivefellular growth
rengﬁs%E acﬁa'szﬁgft degng&i 'cﬂ’dn'i]cg rh&ﬁt {tﬁﬁﬁm a&? Bgs%?lbgé aéﬁle}gfa}élglglas. In

i’'sease ype 0 a particu

dy<€pldsidscthkte, is adiseahisaiicreake bytpen bSsqhiafoas epithetinnh indigsues such
respond to different treatnments. GCGenerall clinica

as theégxnn@'?ﬁopb%gué ap¢ Bierusdn repase te émomcarmaﬁl otrigHlapmpgon.
15 di sorders involves having different chenotherapy
treatnment options for each condition. An exanple of

Numerom:morrtp@nndwm nmhimerdqib&aviaﬂalﬂg enthenethdrgpeutic agents for

at.i nu base atin . . :
%acgcuap FHROTBAROP BIRGRn PO (e andimaalignaiqsapegiys. dyplasias
P%p?stsia@ BadicBnShE 2P ond ARE ofIEAVE] tidhoutidibte€ @kBaseitype to a
chloride groups (and |Iikew se, each of the two

palmmatrdmg 1g diffips, abedchglisedjetypnis different and may resemd to different

T Rk DR TR

disefdeds Mblved Navig ditreRME ShonitthetalyiBetiaéntropebhs fordxaondition.
bl adder carci noma, adrenal cortex carci nonn, breast,

testlcular and ovari an cancer head and neck carci noma

g A 5 AP e
msFIahﬁ f(&zﬂdhaﬂﬂniﬂeﬂlhhllot@ldtﬁmﬁi (rII) n”a@JGH(NHDPt)E v@isplaah lhyis a square

eading to cell death. It is_thought ﬁﬁ theflr%
p @@‘é&eqn%?t%@mbéwmféhe Broeesds groypﬁaﬁané liggisenagh gf the two

anif §oup§BERE ST 00R, Hcid B sl ot de

Cisplatin was first approved for human use in the late 1970's and is prescribed for the
treatment of a variety of tumours including germ-cell, advanced bladder carcinoma,
adrenal cortex carcinoma, breast, testicular and ovarian cancer, head and neck carcinoma

and lung carcinoma.

Cisplatin is active against proliferating or cancerous cells by binding to DNA and
interfering with its repair mechanism, eventually leading to cell death. It is thought that
the first step in the cellular process is that a molecule of water replaces one of the chloride

ions of cisplatin. The resulting intermediate structure can then bind to a single nitrogen on
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structure can then bind to a single nitrogen on WD
waQo/e@es62 PCT/ AU2003/ 001296 -3 a DNA nucl eeCTaa2003/001296

Fol l owi ng that, the second chloride is also replaced

by anot her water nolecule and the platinumagent then

bi nds to a second nucl eoti de. Bi ndi ng studies of

cisplatin with DNA have indicated a preference for

nitrogen 7 on two adjacent guhni nes on the sane

strand. It also binds to adenine and across strands to

a DNA @881ebti@X 'y Mowims thhe tHel s8ediidhiridelis k@ kdplack® biMAother water
causes production of intrastrand cross-1links and

mdoesuiesaniddhe pletimpn agetd deandindste agderneimsiclsptids. sBindingratudigs of
. I titract..the att i Q I [ 4 .

cisfBY SROONR Bl bl 8 o Jnbty SR jnoont guanines on
the' afi¢lstraid) Hiakb Girids @ adedirtdird ashoapsiraids td121e8eA eRient, he

bi ndi ng of cisplatin prevents effective repair and

hence, cell 10 death. Gther well known _

| Ca: .

T BRI R 6 TAOR Brsck BOGHORRS AR B Brosd ks and
forhratibn of DINAaadductsndthk atidwetabrecisgpbatin- DB A @dnpgleyss|attrees thebftention

Patients undergoing cancer che her apy often have to
of B¥A ERAT RPN %?vélg%%e? gT%Yﬁaﬁlbqg@BW -@éﬁ TRiplgngstortion to the
sh%fgfo? ShSDRUEH ﬂi}g Rl 3¢ c?égq%irlrlﬁ{r%\;éﬂ?s AfctiVorepsiz ah$ hené:e, cell

nmon si de ‘effects of h erapy are nausea an
deatbmi ting. Ot her side effects include tenporary
reduction in bone marrow function, nunbness or
tingling in hands or feet, changes in hearing,

Oth&TRIN 1adofvrt @Bh@tiRkdRAES AN intl88ScAboARRE td t8xanes such as
di arrhoea and al |l ergic reactions. 20 Chenot her apy

pacligpiobegsmeitabinert-Aegrouianidl metheteexatpandribe tetraeyedings. of
currently avail able chenotherapeutic agents agai nst
vari ous cancers or -other tunour types sonetines being

Patigifisihdeggind cank che@dtiRk gy cTRAhacarRC@htede With Qiad&evere and
evel oped natural tol erance against the therapeutic

d
debifjiating sidefests due toohe tonehapfehe pdiverepte phymenon side effects of
on RO e P SPRRELE Qer il CRYS AP il rery prdpcton n
bonkimiarrgwdhihdtiohahumisiesss ot haglingdn handd os if¢etiathbmges i hedringh

certain tumour types becone ltiply_ drug, resistant.
temporary taste a teratlons}/lrc))ss of appetite, cipaijrrhoeg a¥1d afler%m reactlsons.

Chemotherapy regimes are further complicated by the efficacy of currently available
chemotherapeutic agents against various cancers or other tumour types sometimes being
insufficient. For example, some cancer cells have developed natural tolerance against the
therapeutic agents. Further, some therapeutic or prophylactic agents exert side effects, or
can induce the development of tolerance in abnormally dividing cells during clinical use,
leading to a situation in which certain tumour types become multiply drug resistant.
Multidrug resistance thus remains a main complication of long-term successful tumour

chemotherapy.

Accordingly there is a strong need to identify new, improved, better and/or alternative
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Mul tidrug resistance thus remains a main conplication

of long-term successful tunour chenotherapy. 30
waéeomrodigsgl y there is a strong need to identifpCnaw2003/001296

i mproved, better and/or alternative WO 2004/ 030662

PCT/ AU2003/ 001296 -4 pharnmaceutical conpositions,

agents and treatnent regi nes agai nst chenbsensitivity,

nmut ated growh or proliferation of cells including

cancer and rel ated di seases.-4There is a further need

for chenot herapeutic agents which address sone of the
phatRE&ItTcA ofapdsifiBns, %%&ﬁé? hnfd @éatinBRWBgIRRS a%ﬁnstléh,@ihssé@ﬁvity,
al so a need for different therapieS to be available to
mutatgshgroivgh etrprotitsratiomisd celihachidimgreancer andiralaied diseases pBeere is a

forfhr SATEE PR BHE ¥aitls RRh «fPebrBima g BN gee
effédds b Ienow pehtdd ThedReeEIbd & hafefel diffaage Mcsapirtotbeebilddd to

regi mes. Agents which can act synergistically with
@Iﬁg@t

physiqiars te s Hbe ayeeropeandaYasions Givey okeangers and faprovidgyew

optl?cgﬂ%li t?é %!nelﬁftcg G §ssvi’£gug?of:t%[kr§t% o?g}o?iifé}?ﬁ'na%é tl%l to tl{e. existing

synhergi e agents can reduce RS Bioun & au? atiion

cheéfiothéraphtic apats 4k edemeitregiaeeuigents mhirch @h actPmersgstioally with
restore chenpsel ectivity thereby providing_safer

fer .
othgprhcHrothsrapculics 3R bighbpisught sftar ey bepeficial effeels avhich ¢pa be
ob el iy hinglsfe Qe R ELALE AL A BEbufand UErBL B Hhdionp
chemedtherdpeutio dridser impatveentestoacret dnorsalectivityotherebp propiding safer

of .cancer d di.seases associ ate W t h oxi dant
a0 BESS s R BB RS h o SH A sk o pr ovi de
phar maceuti cal conpositions and nethods for targeting

neopl astic cells for treatnent, which conpositions
It is A graferrdtoetgeqh odthiegacsenipnvetidn de providst ihaithgcentical epmposifions and

arget | function,..i nproved deli.ve of tgxj.c agents.
melffidR §or PR e AR R RLY T ar RSl e od ersty iy Siated
withQx TR REs. 0OThd fresdnd RBhfieNalddécekaRrb it bRAmMAeWitical
descri bes new treatnent regi mes and chenot herapeutic

corpppriideistang methasis dordargsumaeoplatie celipdentreaments whighagmmesitions
t t V] f ol v, o
oo RO B PBERES LB s tn o HLRBRA, improvea
deldheyobwikRCigents hiyd/oF ingibiethdny obfesitloRaTChREmoGRBItiSity.
synergi stic conpositions including sane and novel
i sof | avonoi d-drug conpl exes.

Summary of the Invention

This application now describes new treatment regimes and chemotherapeutic compositions
and compounds. The invention is based on the totally unexpected activity of isoflavonoid
compounds in restoring or addressing the chemoselectivity or activity of anticancer agents,

synergistic compositions including same and novel isoflavonoid-drug complexes.

According to an aspect of the present invention there is provided a method of increasing
the sensitivity of cancer cells or a tumour to a chemotherapeutic agent by contacting said

cells or tumour with an isoflavonoid compound of formula (I) as set out below.



25 According to an aspect of the present invention

there is provided a nethod of increasing the
weenmsisiesety of cancer cells or a tunour to a PCT/AU2003/001296

chenot herapeuti ¢ agent by contacting said cells or

tumour with an isoflavonoid conpound of formula (1) as

set out bel ow. WD 2004/030662 PCT/ AU2003/001296 -5

Compounds of the general forrmula (1) are the

i sof | avonoi d conpounds represknted by the forrmula: W

RL/ A ZBR2 5inwich Rl R2 and Z are
Conipdepésiand banchy dsraaen(l) Bedhoxyflavon8id o represented by the

SO) Rl o, ., C(O R o0, COCH Q02R o, R3R4, al kyl ,

forrallas al kyl, arylal kyl, al kenyl, alkynyl, aryl,

heteroaryl, al kylaryl, al koxyaryl, thio, alkylthio,

am no, al kylam no, 10 dial kylam no, nitro or halo, or

R2 is as previously de¥W ned, and R and Z taken

together with theRcarbn atRms to which they are

attached forma fi enbhered ring selected fromT 0 O

Oor TOOI15 RL is|as 4) eviously defipned, and R2 and

Z taken together wthhe~carbon atons to0 which they

are attached formé fiVe- meBber ed ring selected fromO

O R,

N

in which
Ri, R, and Z are independently hydrogen, hydroxy, ORg, OC(O)R 1, OS(O)R;, CHO,
C(O)R19, COOH, COzR 9, CONRj3Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino,
10 dialkylamino, nitro or halo, or
R, is as previously defined, and R; and Z taken together with the carbon atoms to which

they are attached form a five-membered ring selected from

@] O
KL KL -

R; is as previously defined, and R, and Z taken together with the carbon atoms to which

15

they are attached form a five-membered ring selected from

X X
0 0
0
T }’O
T 0
20

and

W is Ry, A is hydrogen, hydroxy, NR3R4 or thio, and B is selected from



TOO T O 20 and Wis Rl, A is hydrogen, hydroxy,
NR3R4 or thio, and B is selected from W) 2004/ 030662
WOCH4ABRBO3/ 001296 -6 RS RS R5 Y or Y Y O O PUMiA326%B/001296

and A and B taken together with the carbon atons to

which they are attached 5 forma six-nmenbered ring
selected fromX R6 XR6 XR6 (OXI I I / YYY R7 O

R7T XR6 XR6 jXREYY R7 ORT, or W A and B taken
together with the groups to which they are associ ated

are selected from 10 RBRBRB RE NRER / '"NR6 R
NREor zY\ ~\ZYZY RORORDO

Rs , \/ERE) Rs
! : > oY , or
O

o)

W is R, and A and B taken together with the carbon atoms to which they are attached

form a six-membered ring selected from

Re X< _-Rs X _Rsg
O OR,
X R X Rg X R

6

6

I Y / Y
Ry OR; 0 » Of

W, A and B taken together with the groups to which they are associated are selected from

R, O

W and A taken together with the groups to which they are associated are selected from



Wand A taken together with the groups to which they

are associ ated are selected from WO 2004/ 030662
WOCH+ABREBO3/ 001296 -7 R8 R8 R8 Rl NR10 Rl / PORAW26%B/001296
/ NRIO zBZ\ BZ\ B R RR R2 and B is selected
fromRS R R5 YYY 5 00 wherein R3 is hydrogen,
al kyl, aryl al kyl, al kenyl, aryl, an am no acid,
C(O R11 where R11 is hydrogen, alkyl, aryl, arylal kyl
or an am no acid, or CO2R12 where R12 is hydrogen, 10
al kyl, hal oal kyl, aryl or arylalkyl, R4 is hydrogen,
al kyl or aryl, or R3 and R4 taken together with the
nitrogen to which they are attached conprise _
pyrrRgi dinyl or piperidinys, R5 is hydrogen, C(®BR11l
where\R11 is as previ ousl defined, or C02R12

R axy, MRkyl, a h|o NR3R e
previo }10C02R12 k0
sly defined or R4, R7 is hydrog OR11
ini s as prev defi ned, al kyl, ‘hal g4

A kehyl | Caryl. argial Ryl OB Si (R13)3 whéle S¥h
i s | Rdependentiy hydrogen, alkyl or aryl, 205R8 is
hydr ogen, hydroxy, al kox7y or alkyl, RO is al ky?

anb & ieadlkyted frafy! , aryl al kyl, C(O Rll where R11 is as
previ ously defined, or

Rs Rs Rs

Y Y

wherein

R; ishydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C(O)R;; where Ry is
hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO,R;; where Ry, is hydrogen,
alkyl, haloalkyl, aryl or arylalkyl,

R; is hydrogen, alkyl or aryl, or

R3 and Ry taken together with the nitrogen to which they are attached comprise
pyrrolidinyl or piperidinyl,

Rs 1is hydrogen, C(O)R;; where Ry is as previously defined, or CO,R;, where Ry, is as
previously defined, |

R is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR;; where Ry is as
previously defined, CO,R ;2 where Ry; is as previously defined or CONR3R4,

R; is hydrogen, C(O)R;; where Ry; is as previously defined, alkyl, haloalkyl, alkenyl,
aryl, arylalkyl or Si(R13); where each R;3 is independently hydrogen, alkyl or aryl,

Rs is hydrogen, hydroxy, alkoxy or alkyl,

Ry i1s alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where Ry is as previously defined, or

Si(Ri3)3 where Ry is as previously defined,
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Si (R13)3 where R13 is as previously defined, WO

2004/ 030662 PCT/ AU2003/ 001296 -8 Ri o is hydrogen,
wabbogozodsal oal kyl , ami no, aryl, arylal kyl, an aaTA®2003/001296

acid, alkylam no or dialkylamno, the draw ng

represents either a single bond or a double bond, T

i s independently hydrogen, alkyl or aryl, 5 X is O,

NR4 or S, and Y is R16 R14 15 wherein 10 Rl14, RI15

and R16 are independently hyeBegen, hydroxy, OR9,

OC(O R10, OS(OR 0, CHO, C(OR10, COOH, CO2Ri o,
R;C@NRARdgenahlkyl, haloalkghlattito, aBil ydrllafiyl, .anakked¥did, alkylamino or

al kynyl, . aryl, heteroaryl, thio, alkylthio, am no,

aldKEANiS; di al kyl amino, nitro or halo, or any two

thlra n Rl ??p?&%mgjeﬁ%lé}r aesirfiéig’ ﬁ&ejrtlcf &gﬁﬁcﬂ;%ﬁe lgo%df orm a

cycli ¢ atkyl®, aromatic or eroaromati C Structure,

T andindbgmdectbuliydeegdny alagloeptypl e salts thereof. 15 In a
pr.eferred enbodi nent the cancer cells or tunour are
Xpﬁ%-t&éﬂ?é %% h a conpound of formula (1), prior to
visreatment with the chenotherapeutic agent. |n another

enbodi ment, the conpound of formula (1) is

adm ni stered concurrently w thRigre 20

chenot her apeuti ¢ agent. rther enbodi nent the
conpound of forrmula (1) i ni stered after

resi stance to a chenothe ic agent is observed in
cancer cells and tunours, jand i nRaarticular after
mul tidrug resistance is oBé%rved. 25

wherein

Ri4, Ry5 and Ry are independently hydrogen, hydroxy, ORy, OC(O)R;, OS(O)R1, CHO,
C(O)R19, COOH, CO3R 9, CONR3Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo, or any
two of R4, Ris and Ry¢ are fused together to form a cyclic alkyl, aromatic or

heteroaromatic structure, and pharmaceutically acceptable salts thereof.

In a preferred embodiment the cancer cells or tumour are pre-treated with a compound of

formula (I), prior to treatment with the chemotherapeutic agent.

In another embodiment, the compound of formula (I) is administered concurrently with the

chemotherapeutic agent.

In a further embodiment the compound of formula (I) is administered after resistance to a
chemotherapeutic agent is observed in cancer cells and tumours, and in particular after

multidrug resistance is observed.

In a further embodiment the sensitivity of the cancer cells or tumour to the

chemotherapeutic agent is restored or regenerated.
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In a further enbodi ment the sensitivity of the cancer
cells or tunour to the chenotherapeutic agent is
woesigsed2 or regenerated. WO 2004/ 030662 PCT/AU2003/001296
PCT/ AU2003/ 001296 -9 According to another aspect
there is provided a conbination therapy conprising
admnistering to a subject a therapeutically effective
anmount of a conpound of fornula (1) and a
chenot herapeutic agent. 5 TheSeonbi nation therapy is
for the treatment, prophylaxis, anelioration, defence
agai nst and/or prevention of cell proliferation and
cancers including benign prostatic hypertrophy;
Acgersiang toaanther aspaetdhéraés rranided a comhination therapyicomprising
i r ncer . | arqge ancer : ndonetri.a
G B SRREFR inekelfoan] Mher (2 ihns o PA ERRRHORS Srmta 0
ané g shehethepwitidngend. dant 10 stress includi ng cancer,
nyocardi al infarction stroke, arthritis, sunlight
i nduced skin damage or cataracts (for conveni ence
T R B WA for e P ploBEBER ihforytion, dofence agains
and/drpreweiticat o fenll proliftretiaoamiceancders inchalingbanign progacrygestrophy;
the admnistration of the chenptherapeutic en
bregst GAnRSt PIPERG Canchis OX-ANRREEF aler i 4T Sanastdatee E?SWS £a0CETn
en Iﬁaﬁafkghc&n?&, iaHE Bdnchh Gt AT RANAL 8 dﬁéaggeﬁ BY¥sobRlddWitn oxidant
observed reststance by cancer cells and tunours to a
stredsendudieg apeet,incymgeliv idfarctige streke, arthritis swflight |mduced skin
enbodi ment t subject cell growmh is proljferation,.. .
e ot Ets; B6s SOhEhsedterasl Giered b e Shfeutip idications”).
proliferating cells. The condition being treated is
preferably 20 cancer, nore preferably a netastatic
In g gpreferedehbedimgntithe adthinistrgtion afithe comppwst eft forunwla (b grecedes the

esti cul ar..capcer .. ovarian canger. uterine cancer. .

sy Sul ReoTRAI "R Bt B e RGicion s
cofdt@fenf NinGAMeREr enflicdshaititiie CRBIRAL A thABPY FRRdis ©bS@NEPR esistance

In further aspects of the invention there is provided

bywanees gelly and tumeuisdp arhgetherapguticagentdiageient s for the
above stated nmethods of the invention and
pharmaceuti cal agents wuseful for sane. This

In appsfercad erabodiinent the subjédvesl] gewth hegralpfetttion, and the subject down-

C oSi ns d conpl exes conpri si
regu?a{m)nsis }qlll?ng o I?he proflr}ératl)l(lg ceﬁs. ITlQhe congl%on being treated is preferably

cancer, more preferably a metastatic cancer selected from breast cancer, prostatic cancer,
testicular cancer, ovarian cancer, uterine cancer and/or colorectal cancer, and more

preferably is ovarian cancer, prostatic cancer or pancreatic cancer.

In further aspects of the invention there is provided methods for the manufacture of
medicaments for the above stated methods of the invention and pharmaceutical agents

useful for same,

This application also describes new therapeutic compositions and complexes comprising
platinum-based pharmaceutical agents. The invention is based on the totally unexpected

biological activity of new platinum-isoflavonoid complexes and of isoflavonoid
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pl ati num based pharnmaceutical agents. The invention is
based on the totally unexpected 30 biol ogical
waaebinsees2 of new pl ati num i sof | avonoi d conpl exeeTawdomsfo01296
i sof l avonoi d WD 2004/ 030662 PCT/ AU2003/ 001296 - 10
conmpounds of fornula (1) which formsynergistic
conpositions or conplexes with platinum based
chenot herapeuti c agents. The conpositions and
pl ati numi sofl avonoi d conpl eXés are inportant
targeting agents for 5 the delivery of toxic signals
cotnPo@Rls loF forfd®a @PRRRA bin®SifhepR i BRGS0 of d¥nplexes with
invention are directed to treating a condition in a
plasigpinelased oltpmecthesepeytic pgants. s characteri sed by the
undesirabl e, detrinental or otherw se unwanted growh
or proliferation of cells. According to an aspect of
The bompoditi@istand pldtihaneisbBavonoM cdathldXes hiclhpoitaaithrgudipoigints for
10 _conpl exes and anal ogues thereof described b

thedshizery| offigiprsigaalg f9 9ellsthe RoMIppsifgms apd methpdsijof ¥}W1p‘éq11t1on are

g rng epfi s A RSO R ) e R e

undesirable, ddthimbatni srotierwitcankpuh@digooyth¥r pgolidyrafibt-oHeells,
and RF is hydrogen, alkyl, arylalkyl, alkenyl, aryl or
an am no acid, wherein 20 at |east one of RA RB RC,

AcRBifo aﬂrﬂigp&f & ﬁsqméﬁtlgﬁ li¥erE6 prbﬁgéﬁgaﬁﬂﬁﬁ ‘?s 1@”
i sof [Favonoi'd conpound represented ener al rnu

coifipdexsedandounaloghesvtbereof desculeadi byegbnerfat tmmaota (§: a r adi cal
or ion of the isoflavonoid conpound (1) and ligates to
the platinum through any one or nore of the
heteroatons X or a rag®gcal of the heteroatons defined
as part of RE or altelr natively by a double bond on

t he isofl avonoi d ‘g{ormqg{nd F\{BI) 25 and ()

Re

in which

Ra, Rs, Re, and Rp are independently halo, hydroxy, XRg, alkoxy, OC(O)RF, OS(O)RF,
thio, alkylthio, amino, alkylamino or dialkylamino,

X isO,NRrorS, and

Rr is hydrogen, alkyl, arylalkyl, alkenyl, aryl or an amino acid,

wherein

at least one of Ra, Rp, Rc, and Rp, and preferably only Ry, is XRg where Rg is an

isoflavonoid compound represented by general formula (I) set out above or is derived

from or is a radical or ion of the isoflavonoid compound (I) and ligates to the platinum

through any one or more of the heteroatoms X or a radical of the heteroatoms defined as

part of Rg or alternatively by a double bond on the isoflavonoid compound (I)

and

when Ra is XRg, Rp, Rc and/or Rp together may form part of a bidentate or tridentate

ligand of general formulae (B) and (T) respectively



when RA is XRE, RB, RC and/or RD together may form
part of a bidentate or tridentate |igand of genera
woanmmBew2(B) and (T) respectively WO 2004/ 03086 2/AU2003/001296
PCT/ AU2003/001296 -11 L R6 R6 R6--CR6 R6 (CH2)n L
LLL ~~X (B) (T) wherein L represents a ligating
atom chosen fromN, O and S, 5 nis fromO to 8, and
each R6 is independently as defined above or nay
together formpart of a cycl-ld-alkyl, aromatic or
het eroaromatic structure, which platinumisoflavonoid
conpl exes i nclude pharnmaceutically acceptable salts
thereof. 10 It has aézo surprisigg%x_{een found by
the inventors t p i num i sof | noNd conpl exes of
the general for I'1) have pa/d iRal (Cdgnl i ty and
ef fectiveness in the[;reatnent ii axi s,
anel i oration defence against, and/0r prgvention of the
t herapeutic indications noted above. 15 Thus
according to anot hgp)aspect of the gresent invention
there is provided a nethod for the treatnent,
prophyl axis, anelioration, defence agai nst, and/or
Wl}sreen Errepussents a ligesingaosm alpmcm ifomi NdDe@adiSons descri bed
n1§%r rh ch met hod conprises adm nistering to a
sub ec erapeutlcally ef fecti ve anount of one or
eamkglsﬁh@égbﬁwmya@ﬁé@eqra@b% olCREPIoR¥@Er Amipas d‘f@rdwh@amyl
(rr) efi ned above. 20 Another aspect of the
AP Lec theferRAspAtESIRICBYS.des a net hod of treating a

w}ﬁa{]ﬁbﬁﬁlﬁﬂ-ﬂo@la@onmd complexes include pharmaceutically acceptable salts thereof.

It has also surprisingly been found by the inventors that platinum-isoflavonoid complexes
of the general formula (II) have particular utility and effectiveness in the treatment,
prophylaxis, amelioration defence against, and/or prevention of the therapeutic indications

noted above.

Thus according to another aspect of the present invention there is provided a method for
the treatment, prophylaxis, amelioration, defence against, and/or prevention of the
therapeutic indications described above which method comprises administering to a
subject a therapeutically effective amount of one or more platinum-isoflavonoid

complexes of the formula (II) as defined above.

Another aspect of the present invention provides a method of treating a condition in a
mammal, which condition is characterised by the undesirable, detrimental or otherwise
unwanted growth of cells, said method comprising administering to said mammal an
effective amount a platinum-isoflavonoid complex of formula (II) for a time and under

conditions sufficient to down-regulate the growth of said cells.
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manmal , which condition is characterised by the
undesirable, detrinental or otherwi se unwanted growth
wohRom@Bi@?2 sai d net hod conprising adnmi ni steri ngCTATR@MI3MN01296
manmal an effective anount a platinumisoflavonoid
conplex of fornmula (I11) for a tinme and under 25
conditions sufficient to down-regulate the growth of
said cells. WD 2004/ 030662 PCT/ AU2003/001296 -12 In a
preferred enbodi nent the subji@t cell growmh is
proliferation, and the subject down- regulation is
In Kipkd b€l &hbodimentthebutj&st atll BwaRk ks frolifthion O the Qibject down-
being treated is preferably cancer, nore preferably a
regidatipanip killingefif harprelifeeating ¢ohy. oheoadition bainggreated is preferably
[ e Lcul C r varian cancer
caB AR EeEARAL 851 LA SRR HRYALG A0 ARG concer
tespicathecaoby ovaian\canded utetichcer@h0ot ablofectd B&Rkr, @hd more
pancreati c, cancer. Another aspect of the present
ProfEpRI IS GRAIGANFESPTASARE PRIGCITT PEBHARICSEUPL i ng t he
gromh of cells, said nethod conprising contacting
said cells with an effective amount of a
Arpiitatr iaspect 0f5bé pasan anventienplogides b niathiodud falofintjegulhfing thegrowth
referred _enbodi ment the subject cell growth is
of Be1E Fie M1 og POMERGIEIREN SHHERAHC eRb{aaith Tttty Ampunt of
pldsinkbl B908chold BuOl dfiBFAlL 0g) cel | . Another aspect of
the present invention provides the use of
pl ati numi sof | avonoid 15 conpl exes of the formula (I1)

In 4 REs PR AT artas oioed rTh e R PEekog: aRG pobsect down-
regul@i0ant kbt eeehrotiferding cefis.t he therapeutic

I ndi cations. Another aspect of the present invention
provi des the use of one or nore platinum 20

' l.av i [ . the farmulas(4].) in the .
AR AR dic BrRG VEBO! mlo Sk BT Pl Dagu i ot
compibixe offthe Y fiuil0(1T) Gbr e endhfRiEE€o 04 mbhitath BRI fBPReticttment,

i ndi cati ons. Another aspect of the present invention
ametigipfig<lefgica gespsts ypPhexis ardderrsnpventipn ppng endnere of the
thea LR dafBns, def ence agai nst and/or treatnent of the

t herapeutic 1 ndications which 25 conprises one or nore

pl ati numi sof | avonoi d conpl exes of the formula (I11)

ei.t her al one or : . . .
Another aspect ofntﬁe present invention provides the use of one or more platinum-

isoflavonoid complexes of the formula (II) in the treatment, amelioration, defence against

2

prophylaxis and/or prevention of one or more of the therapeutic indications.

Another aspect of the present invention provides an agent for the treatment, prophylaxis,
amelioration, defence against and/or treatment of the therapeutic indications which
comprises one or more platinum-isoflavonoid complexes of the formula (II) either alone or

in association with one or more carriers or excipients.

Another aspect of the invention provides a therapeutic composition which comprises one
or more platinum-isoflavonoid complexes of the formula (II) in association with one or

more pharmaceutical carriers and/or excipients.
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In association wth one or nore carriers or

exci pi ents. Another aspect of the invention provides a
woOhewapesti ¢ conpositi on which conprises one 8CTAIR@®3/001296

pl ati numi sof | avonoi d conpl exes of the fornmula (I1) in

association with one or 30 nore pharnmaceutica

carriers and/or excipients. WO 2004/ 030662

PCT/ AU2003/ 001296 - 13 Anot her aspect of the present

invention provides a drink orl¥-0od-stuff, which

contains one or nore platinumisoflavonoid conpl exes

of the fornmula (11). 5 The present i nventi on al so

provi des conpositions conprising a platinum conpl ex of

ailer agpagbefithe peaseriliaventigy proxges gidrinferor foqdrtyff, whiph cegtains one

oot B TRt ROty " S,

am no, al kyl am no or dlalkylamno Xis O NRK or S
and RK is hydrogen, alkyl, arylal kyl,  al ke)@% ary
Thepresstigvention alsogowée%ommm@e%mmwmgja B ewp&smlex of the

folAEF: g and an isofl avonoi d conpound of general
ge?ﬁjaf OH{ ('1?;1 4ds defined above. These conpositions

conprising a platinumconplex of the fornmula (Ha) and
an isoflavonoid coonfnd of the formula (1) are found
to have particul ar G ty, effectiveness 20 and
synergismin the treatnEnt prophyIaX|s anel i oration
def ence agai nst, BmUTEﬁ‘pReventlon of (i@ t her apeuti c
i ndi cati ons set out aﬂove Thus accordlng t o anot her
aspect of the presentginvention there is provided a
nmet hod for the treatnént prophyl axi s, anelioration,
def ence agai nst, and/ or prevention of the 25

. therapeutic indications which conprises adm nistering

inpdich sybj ect a therapeutically

Re, Ry, Ry, and IRJ are independently halo, hydroxy, alkoxy, OC(O)Rg, OS(O)Rg , thio,
alkylthio, amino, alkylamino or dialkylamino,

X isO,NRkorS, and

Rk is hydrogen, alkyl, arylalkyl, alkenyl, aryl or an amino acid,

or a pharmaceutically acceptable salt thereof,

and an isoflavonoid compound of general formula (T) as defined above.

These compositions comprising a platinum complex of the formula (IIa) and an
isoflavonoid compound of the formula (I) are found to have particular utility, effectiveness
and synergism in the treatment, prophylaxis, amelioration defence against, and/or

prevention of the therapeutic indications set out above.

Thus according to another aspect of the present invention there is provided a method for
the treatment, prophylaxis, amelioration, defence against, and/or prevention of the
therapeutic indications which comprises administering to a subject a therapeutically
effective amount of compositions comprising a platinum complex of the formula (Ila) in

conjunction with an isoflavonoid compound of formula ().
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effective anount of conpositions conprising a platinum

conplex of the fornmula (1[a) in conjunction wth an
woOzofdaeenoi d conpound of formula (1). WO 2004P0BRA&B®3/001296

PCT/ AU2003/ 001296 -14 Anot her aspect of the present

I nvention provides the conbi ned use of a platinum

conplex of the fornmula (Ila) and an isofl avonoid

compound of the forrmula (1) in the manufacture of a

medi canent for the treatnment-14anmel i orati on, defence

agai nst, prophylaxis and/or 5 prevention of the

t herapeutic indications. Another aspect of the present

i nventio rovides the use of a platinum conpl ex of

Anofger aﬁnﬁpmlp the Presayt igvention nr@\@dersdg@ pembingd mgﬁ@l pltingpeomplex

de C

of ft}% i?ﬁlsnif'l Hﬂ)oénﬁ ggoiﬁgﬁ%ﬁgﬁg?%tbg ?]o%‘f‘n'fu?at ﬂ% mn tLg Bsfufacture of
a hteﬂmmem ifor Ithéilt@@tmaﬂﬁ amelidration] iefenas pgRinsQf pidpaylaxis and/or

present invention provides a kit conprising a platinum
PrEVSRBIERL the them@u%mﬂasm la) and an isoflavonoid

conpound of the fornmula (1) either alone or in

association with one or nore carriers or excipients.
Aribfhefnsgcheof ths peesént dfivehtien progsienthel use efit ptainpmooinghédex @fithe

agen or .the treat a nelloratlon
Toidiie i g a0 reras o roip BT iR SRR,
anie‘ﬂgfaﬁ@ﬁ ' cfé'?e?lc%gzﬁﬁst ﬁ%ﬁﬁ%hﬁ? %@o%@@&ﬁbh Io® EheocﬁéEBﬁélfn'c RSlications.
a platinum conpl ex’ of e fornul'a (Ila) and

i sof | avonoi d conpound of the fornula (1) elther al one
carriers

th .
Al BB & the bis S e ST BroPieS B ki eoieris Beaarletntn porepler of
thé foRinlR (W8) &ii drOikd Monsill BEPotiteot 18X Forif@TY Eisher alone or in
otherwi se, the word "conprise", and variations such as

assmwﬁpnm@sme@rmqr@m@mmssmgmmmﬂ be understood to

inmply the inclusion of a stated integer or step or

group of integers or steps but not the exclusion of
Arsoither @bpvet of thé peseént diivetiOp pRividss ekl Bgeh fd)ﬂ‘th@ gedthe@t, prophylaxis,

steps. 25 Brief Description of the Figu
amelioration, defence against and/or treatment of the therapeut1c indications which
comprises a composition comprising a platinum complex of the formula (IIa) and an
isoflavonoid compound of the formula (I) either alone or in association with one or more

carriers or excipients.

Throughout this specification and the claims which follow, unless the text requires
otherwise, the word "comprise", and variations such as "comprises" or "comprising", will
be understood to imply the inclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.

Brief Description of the Figures
Figure 1 represents the cell viability of various cancer cell lines over different

concentrations of carboplatin.
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Figure 1 represents the cell viability of various

cancer cell lines over different concentrations of
woanhgpdari n. WO 2004/ 030662 PCT/ AU2003/ 001296 PCT/A13003/001296

Figure 2 represents the cell viability of various

cancer cell lines over different concentrations of
paclitaxel. Figure 3 represents the cell viability of
various cancer cell lines over different 5

concentrations of carbopl ati-fi5f-ol | owm ng dehydr oequo
pre-treatnent. Figure 4 represents the cell viability

Fiflfre 7 2Epr84¢ntsGRO 641 viaBility b1 ViEiduPVRcerl el 181c8 BYer different
concentrations of paclitaxel follow ng dehydroequol

copeeatrptienstafwaclitaddd. Fi gure 5 represents a Western Bl ot
anal ysis of carboplatin or paclitaxel treatnent
resi stant ovarian cancer CP70 cells with and w t hout

Figleb g degresnel tho et viebidity®Mitariols gucer ¢1Irgies es@ntiFeremnour
mass conpari son of dehydrequol and cisplatin when
copesmirgéonspf caboplatig felleyiing dehysgeaqpsl pye-ticatmantat i on
therapy with the 5% HPBCD vehicle control group. 15
Figure 7 represents tunour vol une conparison of
Figlebydegasents thodeltviabiliat offvandbencanded delldired oag differghte
active agents.or conbination therapy with the 5% HPBCD
copeamrarions of paelitarel dollargng dehverosgrel meriepiaént s a body
wei ght conparison as an indicator of toxicity in each
dehydr oequol, cisplatin or conbination treatnent group
Figure 6 oeppasentsonWestem Bloe adPBEDf dathopbinar @acldatal ddeatment resistant

oV R o el i UG SRR TLEET RO GG o
used herein are to be taken broadly to include

ring-fused benzopyran nol ecul es having a pendent _
Figive Ayeprgsentsgumonnmassronparison ofi dehydragend aod cisplatin when delivered

O oL -

i sof | avenes, isofl avans, isofl avanones, isofl avanols
.and the like are generically referred to herein as
Figusef repreveats, tumesr Yyma sompispatof delkydsequol and cisplatin when

delivered as single active agents or combination therapy with the 5% HPBCD vehicle

control group.

Figure 8 represents a body weight comparison as an indicator of toxicity in each
dehydroequol, cisplatin or combination treatment group in comparison with the HPBCD

5% vehicle control.

Detailed Description of the Invention

The terms "isoflavonoid", "isoflavonoid" and "isoflavone" as used herein are to be taken
broadly to include ring-fused benzopyran molecules having a pendent phenyl group from
the pyran ring based on a 1,2-diphenylpropane system. Thus, the classes of compounds
generally referred to as isoflavones, isoflavenes, isoflavans, isoflavanones, isoflavanols
and the like are generically referred to herein as isoflavones, isoflavone derivatives or

isoflavonoid compounds.
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30 isoflavonoi d conpounds. WO 2004/ 030662
PCT/ AU2003/ 001296 -16 The term"alkyl" is taken to
waore/Betsh st rai ght chain and branched chai n aP&YIAU2003/001296
groups such as nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, secbutyl, tertiary butyl, and the
like. The alkyl group has 1 to 10 carbon atons,
preferably from1l to 6 carbon atons, nore 5 preferably
met hyl, ethyl propyl or isopriégpyl. The al kyl group may
optionally be substituted by one or nore of fluorine,
chlorine, brom ne, iodine, carboxyl, Cil-C4-
al koxycar bonyl , C1-C4-al kyl am no-car bonyl ,
legiter(lc%llgzl'_' 11 tRkan) to ipdan boteytgtehy Phaim gaid brapehed chain alkyl groups such

- o] far nyl - CA4-al kvl -carbonyl oxy, .
o GREE Aoyt ol G Vu b sl S RREGY bR o e i
Theetlyl teouplhias il So t @ls@boh atoiBchretteaif &y 1 &6l caBeihidis, more
d y be optionally substituted by one or nore

pr%gr_abifrg@tiayh, ethyyl priopyh O igoprapyl.al ke syl grapmeisyloptionally be

] - - al 0 ] r. hal-o.
subidilipd By SR W RERAP el el tblnh, RG, Sh8oRY B
alloxgearbamyd, C1o0p alkylaefins-adrbynyl) diqCo-Caratkyly-tiin@ifoccarbeafy € hydroxyl,

Ot B A CroeCrald SAMBRUAY Ggetvnt BBlIo, Co-Cecyeloalkyl o

phéiylal ogenated and up to perhal ogenated al kyl groups.
Prreferred hal oal kyl groups are trifluoronethyl and
pent af | uoroet hyl. 20 The term "pharnmaceutically

acceptabl,e salt” .refers to an organj ¢ Or inorgani )
SRRV & ARl dutend G SRRV S PeptioRally substitated
byadBonheieCed jalla3adxg! CRT, WKoRydcalitdh RS &l dik@ycarbonyl, C;-
agent, for exanple, as a counter-cation or
C4@3€bﬂ@3é1?01§1m?@rprihﬂ0a salt. Pharnaceutically acceptable
cations are known to those of skilled in the art, and
include but are not |limted to sodium potassium

The adrai 'halo"4$ take@fdincluaé €unadl shldd] BRmdilias, PadfeBly Yuoro and
acceptabl e anj ons are 25 known to those of skill in

chlog magre preferablyrluoreleRefgrengs to fan example fleadoalleylt mildictiwle

Cj i car T er
SRS S 0B 00 B9 g 5
hajoelkgt grotips @re deflioratmiethg] afd pentafluoroethyl.

The term "pharmaceutically acceptable salt" refers to an organic or inorganic moiety that
carries a charge and that can be administered in association with a pharmaceutical agent,
for example, as a counter-cation or counter-anion in a salt. Pharmaceutically acceptable
cations are known to those of skilled in the art, and include but are not limited to sodium,
potassium, calcium, zinc and quaternary amine. Pharmaceutically acceptable anions are
known to those of skill in the art, and include but are not limited to chloride, acetate,

citrate, bicarbonate and carbonate.

The term "pharmaceutically acceptable derivative" or "prodrug" refers to a derivative of

the active compound that upon administration to the recipient, is capable of providing
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the active conpound that upon adm nistration to the
reci pient, is capable of providing WO 2004/ 030662
WOCT4ABREO3/ 001296 -17 directly or indirectl|ypPCriagi2003/001296
parent conpound or netabolite, or that exhibits
activity itself. Prodrugs are included within the
scope of the present invention. As used herein, the
teens "treatnment", "prophyl axis" or "prevention"”,
"anelioration" and 5 the |li-kKg-are to be considered in
their broadest context. In particular, the term
diretihyeat ineinécily, eeardidtomnind akidabolif by thbh@hiliR a8fvikplself.
is treated until total recovery. Accordingly,
Prodrugsparganpluded ythia the ssona efdhepicssnt srveptien.synpt ons or
severity of a particular condition or preventing or
ot herwi se reducing the risk of developing a particular
Asasoed héretn) theltOrnky 'efeattend!’, I'sroph i sood pesapietd%n@flioration" and
ormula (1) are selected fromgeneral fornmulae (I11])-

o gt e bgdpsiin Gergadprodiac o Goseruticament
op T ol hmphfhat ffollim T r RRPur et ooy ot

"tréafinem] indRade® aRG:lipxkipn o the sRbptamRirsevdrRy OFia particdlar &indlition or

preglgﬁ?l%/ﬁp ?r)z oot 2 %%OrG gce%%{a ?}s% 89 gév% o%)%ngg(ia pérgig’ulgy é/gndﬁl%m{ ©

Preferred isoflavonoid compounds of formula (I) are selected from general formulae (III)-

(IX), and more preferably are selected from general formulae (IV)-(IX):
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ZR5ZR5R I R OI R4 R4 WRL OHR5 (I X) R15
R2 Rl4 5 in which Rl, R2, R5, R6, R14, R15, Wand Z

wanredasoaef i ned above, nore preferably 10 Rl, PREAURI03/001296

R15, Wand Z are independently hydrogen, hydroxy, OR9,
OC(O R10, C(OR10, COOH, CO2R10, al kyl, hal oal kyl,
arylal kyl, aryl, thio, alkylthio, amno, alkylam no,
di al kylam no, nitro or halo, R5 is hydrogen, C(OR1l1l
where R11 is hydrogen, alkyl-18aryl, or an am no acid,
or CO2R12 where R12 is hydrogen, alkyl or aryl, 15 R6
i s hgdrogen, hydroxy, alkyl, aryl, GYRL1 where R | is
as pfeviously defined, or CO2R12 where R12 is as
Ripee Q~defRened, RO (VH) al ky IRt APH
ere Rl1 is as previou
C ) | KR4 ami no, ar :
Zal ky am N6 or [ yl ami no, 20 dore ) ' ynd

~ 03/ 001296 - 1€ RL5, “WANTR,
are | ndependent 'y hydrogen, hydroxy, CRQ OC(O Ri o,
C(OR o, COOH CO2R10, alkyl, hal oal kyl, or hal o,

in which

Ry, Ry, Rs, Rg, Rys, Ris, W and Z are as defined above,

more preferably
Ri, Ry, Rys, Rys, W and Z are independently hydrogen, hydroxy, ORg, OC(O)R;,
C(O)Ryp, COOH, COzR, alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, amino,

alkylamino, dialkylamino, nitro or halo,

Rs is hydrogen, C(O)R;; where Ry is hydrogen, alkyl, aryl, or an amino acid, or CO;R;2

where R, is hydrogen, alkyl or aryl,

Rs is hydrogen, hydroxy, alkyl, aryl, COR;; where Ry; is as previously defined, or
COzR;;2 where R;; is as previously defined,

Ro is alkyl, haloalkyl, arylalkyl, or C(O)R;; where Ry, is as previously defined, and

Ry is hydrogen, alkyl, amino, aryl, an amino acid, alkylamino or dialkylamino,

more preferably
R; and Ry4 are independently hydroxy, ORy, OC(O)R or halo,

Rel al kyl , (VIII)
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R5 is hydrogen, C(O Rll1l where R11 is hydrogen or

al kyl, or CO2R12 where R12 is hydrogen or alkyl, 5 R6
woOoddewgen or hydroxy, RO is al kyl, aryl al kyPC0AU2003/001296

C(OR 1 where R11 is as previously defined, and R o

is hydrogen or alkyl, and nore preferably 10 Rl and

R14 are independently hydroxy, nethoxy, benzyl oxy,

acetyloxy or chloro, R2, R15, Wand Z are

i ndependent |y hydrogen, hydrdfy, nethoxy, benzyl oxy,

acetyloxy, nethyl, trifluoronethyl or chloro, R5 is

Rz,hRqI; vgand BrarERARIAIWIBI 18, dReni By iy, QHI%”OQJ'(OZEIS& V()N

i s hydrogen. 15 Parti cul arly preferr

| %@H&Qzﬁma %@ﬁp@l@ﬁﬂ@ldﬂ}fﬁ& mula (1) are sel ected

RouB B aabi s hond et bR B e

Ih‘}lh@gbr@iaﬂkﬂ]—l 56 HOOHO O\ I I
R¢ is hydrogen or hydroxy,
Ry 1is alkyl, arylalkyl or C(O)R;; where R;; is as previously defined, and
Ry is hydrogen or alkyl,

and more preferably ﬂ

R1 and Ry4 are independently hydroxy, methoxy, benzyloxy, acetyloxy or chloro,

Rz, Ris, W and Z are independently hydrogen, hydroxy, methoxy, benzyloxy, acetyloxy,
methyl, trifluoromethyl or chloro,

Rs is hydrogen or CO;R;; where Ry is hydrogen or methyl, and

R¢ is hydrogen.

Particularly preferred isoflavonoid compounds of formula (I) are selected from:



\
/" OH OH

14 WO 2002 0208683/001296

OBz 15 16 OH

\

I\

M HOOHO/ O

0\

oI\

52

OH CH OH
\
wo 2044/030
PCT/ AU2003

HO 0 HO

=20 -

(trans)

(cis)

OH

O

OH

I
)

12

14



OH 17 18 HO/ 0 HO O HO I\

O HOOH\I \I I\
WOCT4ARBO3/ 001296
23 24 HO O HO O\
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BzO
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(I

N/ OHOHOHd 19 20 5 HO

I\ OH0 OH 22 21 WO 2004/ 030662

-22 HO OH HO CH
[\

-21-

15
HO
oy
17
HO
| OH
19

\'' '\ M OrPOHADRDO3/001296

CICl OHOH25 26 HOO HO O

16
OH
: O
T
OH
18
O
(I
LU
OH
20
OH
I OH
22



\'\ MO MOOKHOH27 28 HOOHOO\ \ / V' \ M OH
M OHOH 29 30 5 1In a further enbodi nent the
wonrefi@msosel | sof | avonoi d conmpounds are the i sof PavATR@®01296

and isoflavan conpounds of general forrmula (VI), and
nore preferred are the 3-ene conpounds of the general
formula (Vlia): WD 2004/ 030662 PCT/ AU2003/001296 - 23

W RLOR6 Xa R( Vla) Z 15 R2 R14 in which Rl, Rz,

R6, Rl14, R15, Wand Z are as2defi ned above; 5 nore
preferably Rl, R2, R14, R15, Wand Z are independently

h

=
Me OH O Me O
OH OH

29 30

In a further embodiment the preferred isoflavonoid compounds are the isoflav-3-ene and
isoflavan compounds of general formula (VI), and more preferred are the 3-ene

compounds of the general formula (VIa):
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al kyl am no, dial kylainino, nitro or halo, 10 R6 is
hydr ogen, hydroxy, alkyl, aryl, COR1l1 where Rl1l is as
wonrewioousky defined, or CO2R12 where R12 i s aBCT/AU2003/001296
previously defined, RO is al kyl, haloal kyl, aryl al kyl,
or C(OR11 where R11 is as previously defined, and
R10 i s hydrogen, al kyl, amno, aryl, an am no acid,
al kyl ami no or dial kyl am no, 15 nore preferably Rl is
hydroxy, OR9, OC(O R10 or hal?3,- R2, R14, Rl15, Wand Z
are i ndependently hydrogen, hydroxy, OR9, OC(O) R10,
C(OR o, COCH CO2R10, al kyl, hal oal kyl, or halo, R6
is hydrogen, 20 R9 ils al kyl, arylalkyl or C(OR11
where R11 is d31vreviqusPy ddid ned, and RI10 is

hydr ogen or al kyl preferably Rl ingtzyyégr oxy,
, 0 , R14,
R15, Wand Z arZe ing (

nmet hoxy, benzyl ox € X chlR|0, 25
] dr ogen, hydr oxy,
acetyl oxt hyl ,
trifluoromethyl or CRloro, and™~V0 2694/ 030662

met hoxy, benzyl oxy,
PCT/ AU2003/ 001296 -24- R6 is hydrogeh, i ncl udi ng
pharmaceutically acceptable salts and derivatives
. thereof. In a nost preferred enbodi nent of the
inwhifnt i on t he i sofl avonoi d compound is 5 dehydroequol ,
R, RIRJIR . e 7 RAS 4 ek gference is nmade to
ldeg%r ogqll%?)sl’wjn t%e (fescri&{)%l{oon’, Exanpl es whi ch
foll ow and acconpanyi ng drawi ngs however this is not
to bef aken as being unnecessarily limting on the
AP BEF'G8%Pe of the invention provided herein.

R; ORSIRE,NRIANELEA 2 2AOABEendéifly 35 0RIeRN. 1y a8 QUDRY, BE(O)R10,
-interactive agents, 10 anti netabolites,

t (KR n, COEE4cQiRie aligbialalkiybramdalilyl, agdtho, allylbio, amino,

agents .suc S.._asparagi nase or hydroxyurea. Each of
t %g(y‘giﬁ’l%la%s&%&ylc?ﬂjéﬁ@%%?g% i c agents can be
Re is hydrogen, hydroxy, alkyl, aryl, COR;; where Ry; is as previously defined, or

CO3R 1, where Ry, is as previously defined,
Ry 1is alkyl, haloalkyl, arylalkyl, or C(O)R;; where Ry is as previously defined, and

Rio is hydrogen, alkyl, amino, aryl, an amino acid, alkylamino or dialkylamino,

more preferably

R; is hydroxy, ORg, OC(O)Ry or halo,

R2, Ri4, Ri5, W and Z are independently hydrogen, hydroxy, ORg, OC(O)R19, C(O)R g,
COOH, CO3R g, alkyl, haloalkyl, or halo,

Rs 1is hydrogen,

Ry 1is alkyl, arylalkyl or C(O)R;; where Ry; is as previously defined, and

Rjo is hydrogen or alkyl,

and more preferably
R; is hydroxy, methoxy, benzyloxy, acetyloxy or chloro,
R, Ri4, Ris, W and Z are independently hydrogen, hydroxy, methoxy, benzyloxy,

acetyloxy, methyl, trifluoromethyl or chloro, and
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further divided by type of activity or conpound.
Chenot herapeutic agents used in conbination with the
woOzofdaeenoi d conpound of fromula (1) of the prPesaR003/001296
invention, or salts thereof of the present invention,
may be sel ected fromany of these groups but are not
15 limted thereto. For a detailed discussion of the
chenot herapeuti c agents and their nethod of
adm ni stration, see Dorr, et-2dl-, Cancer Chenotherapy
Handbook, 2d edition, pages 15- 34, Appleton and Lang
Rq( &myEesdencut , 1994) herein incorporated by reference
DNA-'i nteractive agents include al kyl ati ng agents e.g.
inchypdipg pharmaceuichlly arsspinblaisdts andalesivetives dherens;
strand- br eakage agents, such as bl eonmyci n;
intercal ating topoi sonerase |l inhibitors, e.g.
In d aist preferedrendsodimlax of theiitven)ion ﬂ&ﬁsdﬂ@bﬁ@iﬂ@bm@lund is
i nhi bitors such as, etoposide and

)é&m sonmerase ||
dehydipgayel, &d. ThaAs meshprastin pgelegenss iempdaigedehydroequol in the

de&h Waﬂ}%{%‘:{g}g %%ng%\%c%ﬁﬁa}@ﬁwi%%gﬁﬁ%é Bt to be

tak;en (ak beéing unnd:oressahhshmnmg\mnttlne diseibduze ofithie riveacionl provided herein.
glutathione, or simlar chemcals. Cenerally,
al kyl ating agents react with a nucleophilic atomin a

Ch%&'okﬁ&a@'eu&@ﬁ%’tst éf@ g&neramﬁg%@%daa@ mnﬁoeracﬁ% ?%Mé

P os§®ate or sul fAydryl” group 1 n nucleic ac
anfhmotabolifss, tujmlmanmwg@ agents, hornginat agenisoober agvets such as

o5 BB SPLRIG e B0 e WARBS aRLATh A RRES s Ll e
furdRP AAERIOE 2y P MLR0 3 BGAERRA. cﬁénzﬁyl@ﬂagéuucadgkﬂtk atddg

mgents i nclude, but are not |limted to, nitrogen
combiatipnwithgheisofavoneisl competiud pf frowylel (é)ptfdh@h@mrm mventlon or

s AR i D 9 RIS o B A BRI v o

lingtedhhezsto bE@ﬂJi daﬁledmlicﬁm sfrth@chensdtbidta }I56u@1§ agéMtsbked thee method
| omustine, streptozaocin; platinum co exes, such as

of adrapisiiati, seaPostp Pl Rancerhrmaeiherepy Handhopka? deditien pages 15-
e

bl eomycin, for exarrpl e. 10 DNA t opoi sonerase ||
follow ng intercalators, such

hibitors inclu
“IBIRRISHYS rents lagefi? nglmgqageagsuﬁ& tipplatim cyelsRknsabammids,
altl(e@ﬂﬁlh@;@NAns)tranﬂ%a‘l&?é@éé&nts,aﬁl@h 3L HRYANEMORRercalating topoisomerase

IT inhibitors, e.g., dactinomycin and doxorubicin); nonintercalating topoisomerase II
inhibitors such as, etoposide and teniposide; and the DNA minor groove binder

plicamydin, for example.

The alkylating agents form covalent chemical adducts with cellular DNA, RNA, or protein
molecules, or with smaller amino acids, glutathione, or similar chemicals. Generally,
alkylating agents react with a nucleophilic atom in a cellular constituent, such as an amino,
carboxyl, phosphate, or sulthydryl group in nucleic acids, proteins, amino acids, ot in
glutathione. The mechanism and the role of these alkylating agents in cancer therapy is not

well understood.
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noni ntercal ators, such as etoposi de and teni poside,

for exanple. A DNA m nor groove binder is plicanycin,
woanosmgenspl e. 15 Antinetabolites interfere w POTIANR003/001296

production of nucleic acids by one of two ngjor

mechani snms. Certain drugs inhibit production of

deoxyri bonucl eosi de tri phosphates that are the

i mredi ate precursors for DNA synthesis, thus

inhibiting DNA replication. G&tain of the conpounds

are anal ogues of purines or pyrimdines and are

i ncorporated in anabolic 20 nucl eoti de pat hways. These

analo ues, are then substituted into DNA or RNA instead

Typiical pliylating gpends Inchide: bt prerios imajee .tmmﬁ@n.m@@rds hah as
r | {.e
ch'ftﬁ Elgxggcrﬂ E?J:IU@?OSRQ&&M@ ifo Heéx%‘%ljielgfa%ﬁﬁ(fﬂ}mé ?n halant, yracil mustard;
aziryhnmmthraet}amkspm;omthmsulphmiateaestefré $igh @kl bﬁmlfan @boso ureas, such
fluor 3 uridine, CB3717, azaC|t|d|ne cy t ar abi ne,
as SRS 18% P%&FW@» SWQZﬁ@naPka%\@Bﬂ cemplexps éll%@ cisplatin, carboplatin;
biSRAEARE ARt s hhi R%fbm !
1pent ostatin; 6‘12%&” bolnuc eot | dg% %@tg a&sbgaxlbﬁﬁn%?l%do%lgetamme'
i ncl ude hydroxyurea Tubul in |nteract|ve agents act by

eC|f|c it on tuhulin, protein that
D@é %8?@ ?g?IHS fnﬁf e?’zﬁorfmcg}’ %GE‘F’G'PE’DUI es.
Mcrotubules are critical cell structure units. WO

2004/ 030662 PCT/ AU2003/ 001296 -26 Wen the
DNAxtepeisamszascald értikitass ingludn éheploiowing intetcalagerts) suclaps amsactine,

r tubu Tub I|n nteractive en cl ude

aal A RRNGHREG ARt AR IR pRAE S S
nolﬂﬁﬁérbilat)éﬁﬂ sfchaas@koposidt @hd xpIBIde; fobetidigienal agents

are also useful in the treatnment of cancers and

tunors. They are used in hornonally susceptible

5% nat ural sources.
'Akbrngﬁg ageﬁ?@igﬁgwxﬁggét g%é% St limted to,

estrogens conjugated estrogens and ethinyl estradio

chlortriani sen and

d Istilb t
an g&? mtseﬁf:e%?g‘gil@ @r@l}l&ﬁ%gf nyalelf asigh Py eldmeraajor
mé‘cmslgﬁg %eﬂm@aﬁgy RAEESbEE QIR of ABSkyIRY él%o% de rﬂﬁﬁ%sphates that

androgens such IO as testosterone, "t estosteron
argthe pinprediatg preburenty MNAcsnynthesas;dhmhhﬂoittrgsmdﬁheplmeon. Certain

of the compounds are analogues of purines or pyrimidines and are incorporated in anabolic

nucleotide pathways. These analogues are then substituted into DNA or RNA instead of

their normal counterparts.

Antimetabolites useful herein include, but are not limited to, folate antagonists such as
methotrexate and trimetrexate; pyrimidine antagonists, such as fluorouracil,
fluorodeoxyuridine, CB3717, azacitidine, cytarabine, and floxuridine; purine antagonists
include mercaptopurine, 6-thioguanine, fludarabine, pentostatin; and ribonucleotide

reductase inhibitors include hydroxyurea.

Tubulin interactive agents act by binding to specific sites on tubulin, a protein that

polymerizes to form cellular microtubules. Microtubules are critical cell structure units.
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Adrenal corticosteroids are derived from natural

adrenal cortisol or hydrocortisone. They are used
woeowseedf their anti-inflammatory benefits asCnaltRos®01296

the ability of sone to inhibit mtotic divisions and

to halt DNA synthesis. These conpounds include, but

are not 15 limted to, prednisone, dexanethasone,

nmet hyl pr edni sol one, and predni sol one. Leutinizing

hor none rel easi ng hornone ageltts or

gonadot r opi n-rel easi ng hornone antagoni sts are used

Whén ﬂﬁﬁmbisacfl{?@a%él&dﬁlﬁﬁéﬂhb peteil] B8 call Barf AR TEm midi8&MBules. Tubulin
. include leuprolide  acetate and goserelin acetate.

1ntPF?@§W‘b?-%ﬁ&léﬂp01ilﬁ%VlﬁP@§ylﬁtaﬁé yinblastine tethoallialoids andypaclitaxel (Taxol),
:%;éé&gﬁﬁ 20 Antihornonal antigens include, for exanple,
anti estrogeni ¢ agents such as tanoxifen, - antiandrogen
agents such as fI utam de; and anti adrenal agents such

as mtotane a an1no% utethimde. 25 Further agents

Hormopglpgepiiers ﬁcr B H R ey ERABRGH PE sAnepRs A Surers abley are used in
hoﬁhbﬁ‘zﬁfy' §u¥ce§3ﬂ’6f3l{911ilors AR Jsu gy 8drivel & BN AN IR sources. Hormonal
bonucl eoti de reduct ase, asparagi nase 1s
agemtz ynedudehbathare vatingitadso ,aaspagmgj v gatddcasfrugmts larmh athinyl estradiol
rtic acid d t.hus bl qcks prqtein s |s in the
on R iges0l 3Bt B et kusHd) DoEEses
hyBFdlyBroBéeroh s BRIrbAE, Qﬁ&ﬁ'&)&ﬁ)f@%@ﬁ?&ﬁf &Hd HSGeshBL; Ellil?andr? gens such
subject” invention are cispla carbopfatin, tax
as tgstastarensy tdstostefdnggrenionids; |fluokymgsieron, med methyltestosterone.
cycl ophospham de i fosfam de, hexanet hyl nel am ne,
estranustine, mtonycin, and docetaxel. 5 Conpounds of
Adrefidndbaicostiroadss@e e lﬁtonﬂﬁleﬁ{ﬁ%l RaeaN @Utts6] &‘Hy’cﬁ’dcbirhs@ﬂéj They
in this regard particular reference can be
argjesed deernge of theigati-inflamppterchenefitsias el asttee dnhlty of some to
. e t [esent i
bl R B Al B Syahes B o B bt are not
1in$iu=jdttak}bredlhsaiﬁnﬁadaﬁlethagﬁi&dﬁleﬂﬁdprétﬁuﬁﬂérﬁg telpredsisdlodd)
et hyl ene- 1, 2-di am ne and 1, 10- phenat hral i ne and ot her
li gands well known in the art. Preferred platinum

LA Bl A0 A S Bh  T oone

~ anfagerists abd ysed ipsinthritshihe treatineent ofprosthstcahedr €thesPinghaienagprolide

: lati pum . . : Sl
acHta® and goserelin acetate. They prevent the biosynthesis of steroids in the testes.

Antihormonal antigens include, for example, antiestrogenic agents such as tamoxifen,
antiandrogen agents such as flutamide; and antiadrenal agents such as mitotane and

aminoglutethimide.

Further agents include the following: hydroxyurea appears to act primarily through
inhibition of the enzyme ribonucleotide reductase, and asparaginase is an enzyme which
converts asparagine to nonfunctional aspartic acid and thus blocks protein synthesis in the

tumour.
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i sof l avonoi d conpl exes are preferably halo and am no

substituted, nore preferably cis- 15 di chl oroam no
weubsimtast ed or ci s-di am nochl oro substitut ed. PCT/AU2003/001296

Compounds of the present invention have particul ar

application in the treatnment of di seases associ ated

with or resulting fromestrogenic effects, androgenic

effects, wvasolidatory and spasnodic effects,

inflammatory effects and oxi-@at-i ve effects. 20 The

amount of conpounds of formulae (1), (Il) or (1) and

Préfbiréd c}Y@?ﬁcﬁHer%%e%uE GoaHLd Y uhé‘m"%he Eﬁiﬁé@ Bﬁ}éhﬁéh LEeR IE%ﬂt

accordin he ihvention w | epen upon a n .
carbpplating tgx@ ,(pachitixeh, ﬂmmbunaell,tfhecuapw cfycb)phpﬂihamada uﬁrsfamde,

rii eyl ar .compo ed, the
he%%ﬂ%}p?l ?1 Fr?ég?rpgsg]tngoml ?W@CIHD%@ (g)f: ni stration
and the condition of the patient. 25 Corrpounds of
fornul ae | or la and Il may be administered in a

oereveds einfgrrawe (htalseexhibit C@émoﬁwtapgm aojiviyy aed insthi. regard
l-|n,, The
aﬁﬁﬁ}aﬁg%% efice’ e R0 B g]ruégpe itk 1299 (7th

Ed| t| on 1985) The specific dosage utilised wll

upon the condition bei ngdgtreat ed, the state of
Pr%fﬁlae% hbﬁe@f@fe andrgidengaiedlasmugt HEads of ke Bisse dnvestip include those

s
colln FERMD AR B P 30200 RalAE b Gected o
ethyderteol ,2-diagniné ol L a0-phedationditk mdraghdrdiginds, welt kdeveadnl tie art.
from50 ng to 200 WO 2004/ 030662 PCT/ AU2003/ 001296
-28 ng. Inportantly the synergistic relationship of
Préf@ﬁredl Eﬁtlhﬁ?{l%ﬁ‘i fbxe9 IRAUA $n PimBRNGEb & tutell %P}él C}ﬁ'efeh)bly;“ Btoro and
t he chenot hera eutic agent allow for signi
amieel sdstitwed, inmord gsefgeblyr @gidinbdorodiaméicasubsttuyed: oRiegerred platlnum-

i SR e e ethrPlesy BRPotr G Ging S Paiflede Rty prorrably cis

dicMIR B ihmoduBstieed BHEsidntii6cHx@Ab&Rute@d acconpanyi ng
draw ngs. The production of a pharnaceuti cal

conmposi tion for the treatnment of the therapeutic

her ed onyen jence.
Ot of Perhehh iFEREE I iR MeBRAD i e weamment of
disbsest Ygdociatedy wathmox efbsultin @0/ UstroBngc effects, androgemc effects,
pharnaceutlcallg or veterinariall acceptable
vagoljdatosy andyspasypdie eEpess.dpflampmatosy effops inderadaive siieels.

art.

The amount of compounds of formulae (I), (I) or (I) and (Ila) which are required in a
therapeutic treatment according to the invention will depend upon a number of factors,
which include the specific application, the nature of the particular compound used, the
condition being treated, the mode of administration and the condition of the patient.
Compounds of formulae I or Ia and IT may be administered in a manner and amount as is
conventionally practised. See, for example, Goodman and Gilman, The Pharmacological
Basis of Therapeutics, 1299 (7th Edition, 1985). The specific dosage utilised will depend
upon the condition being treated, the state of the subject, the route of administration and
other well known factors as indicated above. In general, a daily dose per patient may be in

the range of 0.1 mg to 10 g; typically from 0.5 mg to 1 g; preferably from 50 mg to 200
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The carrier nust, of course, be acceptable in the

sense of being conpatible with any other ingredients
woOnodhaodeor mul ati on and nust not be del et eri ouBCTATRONB/001296

subject. The carrier or 15 excipient my be a solid

or aliquid, or both, and is preferably fornul ated

Wi th the conpound as a unit-dose, for exanple, a

tabl et, which may contain fromO0.5%to 59% by wei ght

of the active conpound, or uw28&-0 100% by wei ght of the

active conpound. One or nore active conmpounds may be
mg. "B RRhAY 8 syRerbREc tQABAEDI A% i@éﬂévﬁﬁoiﬂ%‘éﬁ-@%h&{b of general

whi ch may be prepared by any of the well known
formadh () qudtheshempbtherapeyticcagesi dlownfpr signtfivantaiedyctid@s of dosage

P O TR 1 OB P 0898 B o

i nvention include those suitable for oral, rectal,

optical, buccal (for exanple, subli _nguaIE), par ent er al
Othergrrefenadrsage saghvet andeueinty aie petrous inthe Examples and

' . Oor intravenous) and transder nmal
ac%dgﬁn}lgaz&g{g@%\?ﬂgﬁ? al t hough the nost suitable route in

any 25 given case will depend on the nature and

severity of the condition being treated and on the i
Thg profustion of yphgsmacsutigal-pompesition ferdhe Beateentofdhe therapeutic
ind1€1{39s HSe deE&‘iﬂ@deﬁ{g'cSHve?ﬁ’én%@H%\%a é}gei%fr@h foas the "active

admnistration may be presented I n discrete units,
cospotndss) are ypsaally admbaiheitls ond @zrog pharnmaceittidaligos vetedadiially

I ni ' t of, the 30 ti
oL e o E BRI To S G AFh B8 T Wl ut  on' or a
suspensi on i n an aqueous or WD 2004/ 030662

PCT/ AU2003/ 001296 -29 non-aqueous |iquid; or as an
Theichrrientwat, of coirsephit eeceprablyiin themaenss afbei@eompatible with any other

. for.mul atj . b d I,t ab hod .

ingg gt PR S o g FOGR 80 el dihe ™ Bieroienly Thfcgrrier or

ex@ipRACMay boh sbiPoEliqe, GVIRY YR isdefebSHiotRRlafdoRK iner
(which may contain one or nore accessory ingredients

cogpovt R Hhbdasy. for pxanepleratablet, vdi¢homay benthin fony . 50ht 59% by
i ' . ifor. d inti mtel

SRR oy R8PS MO RS i Rl Oneor

matt vetilectoaploundsaasy beincopordial i, th@fgmuti€ibns 6f the invention, which
necessary, shaping the resulting m xture such as to
maydeRrepage! by %Ri’s@dg@ WEB knewa Hshaiques efaheanagyppngisting essentially
£RER RYmb NN SHEABIYY | lingredi
o S O P R e B Ch S ol U b pgrsdicats
with one or nore accessory ingredients. Conpressed
I : . d.by conpr ing, in a ,
Thte ?‘gm?utlgtlorr?sa%f ’81% I \Ee%%% ?ncluc%/e tﬁosg.%uﬁgbﬁle fo% ora|11, rectal, optical, buccal (for
example, sublingual), parenteral (for example, subcutaneous, intramuscular, intradermal,
or intravenous) and transdermal administration, although the most suitable route in any
given case will depend on the nature and severity of the condition being treated and on the

nature of the particular active compound which is being used.

Formulation suitable for oral administration may be presented in discrete units, such as
capsules, sachets, lozenges, or tablets, each containing a predetermined amount of the

active compound; as a powder or granules; as a solution or a suspension in an aqueous or
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10 suitabl e machine, the conpound of the free-flow ng,

such as a powder or granules optionally mxed wth a
woizod@seeek ubri cant, inert diluent, and/or surf&C®AU2003/001296

active/dispersing agent(s). Mulded tablets may be

made by noul ding, in a suitable machine, the powdered

conpound noi stened with an inert liquid binder. 15

Formul ati ons suitable for buccal (sublingual)

adm ni stration include | ozends conprising the active

compound in a flavoured base, usually sucrose and

no@GAGédus diquidt 89ACAH i Nin-RBCr oP@atel-1d-6i5 eRARRI. Kyied f&ﬂﬁllatlons may
conpound in an inert base such as gelatin and glycerin

begprepsipshtysany saitablemethos of PhaGumep odiicli ivpludes the lstepof bspging into

' i tabl e f.or .parente i Strati.on
as{oRERh N oY & Rt rid g B RS S o2 ks SR e opore
acéd@@or?@ﬁgr&’(ﬁelﬁ@ aPRstedi shoveli BipepkRRdicforifitidhLof the invention are

referably isotonic with the bl ood of the intended
O

Prensggddiyaput nnbé@;@ igfipiehadnyinsgdheactiye spapawndwith a liquid or
ﬁxg}gﬂh{} déa ? t?ﬁ’lgﬁ%lﬁhxhen %?&g%ggﬁ{%ﬂ'g%é Iaetsﬁl?lﬁg mixture

neahs o

suc}nisrtarfbm 8l hﬁllt dosagei Hor adtﬁ”fprll@ la thbigtandyt lﬁmpreﬁaig@ lt))y compressing or
aratlons may 25 conveniently be prepare
m(ﬁ)&ﬁﬁnﬁ PREVART RPN RS theras w%?orapcgmgic@mnem yith one or

i
Sk S RSO OB S e ffsin, n
sudahdomdeinge, tte ¢dnepdund exfithedincegoweing) dugh aoapawderf aramariiles

op BTSN B ShOR DRSS ol B i AR Y Rt sgdve/dispersing

agé&ﬂ@? ORoufe8 tatTas el edhaR®BY MbREMB! inQsultdbld nParcﬁfn% rh8 Gowdered
oute of admnistration for the cénpounds of

compesrechmoisgned withraniinert Ligydd 20@141 030662
PCT/ AU2003/ 001296 -30 Fornul ati ons suitable for
rectal adm nistration are preferably presented as unit

FodatRtioss HaRemse e iuesal (ﬂlﬂlﬁgudlﬁé’drﬂﬁlsﬁﬁﬁ&@fn@ﬂldbYoz%ﬁé@s’@oﬁﬂmsmg
the active conpound with one or nore conventional

thesative cempeynsriy 2 faypuisd s usually suerosnandercaciaaytregreanth; and
pasc‘th?eg o Pltlgﬁ% tﬁ% HL% %(Pﬂldqn ﬁewbeas L:ucg;% gfaklgn %hfc?%n Or sucrose

nposi tion for
anﬂhamakln preferably take the form of an ointnent,
cream |otion, paste, gel, spray, aerosol, or oil
Carriers which

Compositions of the present invention suitable for parenteral administration conveniently
comprise sterile aqueous preparations of the active compounds, which preparations are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also be effected by
means of subcutaneous, intramuscular, or intradermal injection. Such preparations may
conveniently be prepared by admixing the compound with water or a glycine buffer and
rendering the resulting solution sterile and isotonic with the blood. Injectable formulations
according to the invention generally contain from 0.1% to 60% w/v of active compound(s)
and are administered at a rate of 0.1 ml/minute/kg or as appropriate. Parenteral
administration is a preferred route of administration for the compounds of the present

invention.
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may be used include Vaseline, |anoline, polyethylene

gl ycol s, al cohols, and conbination 10 of two or nore
woOhew@abes2 The active conpound is generally preBemATa003®01296

concentration of fromO0.1%to 0.5%ww, for exanple,

fromO0.5%to 2% w w. Exanples of such conpositions

i ncl ude cosnetic skin creans. Fornul ations suitable

for transdermal adm nistration may be presented as

di screte patches 15 adapted30o remain in intimte

contact with the epiderms of the recipient for a

prol onged period of tinme. Such patches suitably

contain the active conpound as an fEc;_pti onal ly buffered

(S

Fozgulabions siipbieiferresipl admipisiriorpire prajerebly nresegted apunit dose

s e M~

coavkmtiohatsvhd caiersaforaksaplepcaded bwtesreshdatien stopipahOre6ltisg
(see, for exanple, Pharmaceutical Research 3 (6), 318
MIXKYEB6)) and typically take the formof an optionally
buf f ered aqueous solution of the active conpound.
Suitable formulations conprise citrate or bis/tris
Fopmfifagony grtdofijpositiors hatable/foatopicabmithinstritiomtoftheskin Preferbbly take
tp 0.2 Mactive ingredi.ent. 25 The active conpounds )
o SR oy TR RN o P 25k GBTaY ACTRPb OF Sy dgdrs which
m&ehd e @ dflict aseliRd Hns G, ipBlyRihyRAR e®fbolC ARBAAE dn@ombinati
z%?%ermﬁse added to a fo&%pgpﬁf . The tefm food gtﬁ?¥lumdon
of two oymett therepf. sThe ezt cpppeind ie geenally prasent atcd eaphesntration of

Lidquipd, f | ations such.as dri nks,j ncl udin dal.r
fro Bl otk Bk Sl iR EhIadd S By n Eiptet Bk e
cof@B8SifibsSinclatle cosn@did skirditdnad i ons WO 2004/ 030662
PCT/ AU2003/ 001296 -31 contai ni ng conpounds of the
invention can be readily prepared according to
- ' ' t uses and
FoR R by P o S ee AP ARSI o TR BrosH S Brgogutones
adaytbdto remiaitbihdntimate|cotiatgyifamerbileatis b f @t reoipRanf@ A padldnged
donegtic animals (such_as dogs and cats) and )
peripq a5 tigek Sueh paishes suitably eentein thq sstive perpound; agen Mitonally

butglﬁlghl%%lk%ﬁs s9RitibS UE I?oﬁé(anfb'fg, BRENSo Ol K R entHHGK %‘)ith%ﬂoect to

the said active compound.

Formulations suitable for transdermal administration may also be delivered by
iontophoresis (see, for example, Pharmaceutical Research 3 (6), 318 (1986)) and typically
take the form of an optionally buffered aqueous solution of the active compound. Suitable
formulations comprise citrate or bis/tris buffer (pH 6) or ethanol/water and contain from

0.1 M to 0.2 M active ingredient.

The active compounds may be provided in the form of food stuffs, such as being added to,
admixed into, coated, combined or otherwise added to a food stuff. The term food stuffis
used in its widest possible sense and includes liquid formulations such as drinks including

dairy products and other foods, such as health bars, desserts, etc. Food formulations
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The active conpound or pharmaceutically acceptable
derivatives prodrugs or salts thereof 10 can al so be
woaeEsigz st ered with ot her active material s tRrar/ad003/001296
not inpair the desired action, or with materials that
suppl enent the desired action, such as anti biotics,
antifungals, antiinflanmatories, or antiviral
compounds. The active agent can conprise two or nore
i sofl avones or derivatives t+Hreof in conbination or
synergistic mxture. The active conpounds can al so be
coafiifiing edrRpRmhd¥bF thelihwintoh ExEHd r‘%gdlﬂgﬁ@]%a%é BCddrdifg to standard
probucol 15 and nicotinic acid; platel et aggregation
Pragi§Phi t ors such as aspirin; antithronbotic agents
such as coumadi n; cal ci um channel bl ockers such as
verapam |, diltiazem and nifedipine; angiotensin
Tieeapeatid mehods) 2y erandAGEpokif DAY bE foi wahimstrAaRRte Blinkns and
and enal april, and ,i- bl ockers such as propanol ol ,
othez apinials, dncluding magweals sush as PREPEBPR dhdmeshin apingads fsuach as dogs
t I
G TR ook TnBARYOH L3Rl ARePINE Sl PAR hinda oo
chickpig, turkeyfsedwps)odrelrthe tid.enam ¢ aci d, fl ufenam c acid
and sulindac. The conpounds can also be adm ni stered
With corticosteroids. The co-adm nistrati on nay be
[
. QAR pREAMEA Bl oL ABR0M e prodrugs qp salts horeof
cap plsp fre Cgaldmlmsneteddmﬁemh@ractme imattirialsdthatl doarodl iripair the desued

L d ni er e t the s
sofiprhir ot ol SR Sbleinets indar e etipBrp oS aeigtiesany
an@feh@hls At et £6ried) 8r ARG dnYpotintid. TIRIAHE aBht can comprise
ongoi ng. phyS|oIog|caI effect of the first or initia

twaer mpse isgaaones Ob@er@‘FlV@rtheIWIfén combinsation nusymergisticanixture. The
ac&%é o%gﬁyct:an dlso Bt be ad n| 1Ss£:61red;s \F/iéla flpfc)i 8}@%{'1% %%en‘tasv%cﬁ as probucol

I've Oor synerg

ana Q%tlﬁi&%ﬁlz pl%@[ét&lé@fb@&ﬁ&ﬁ%ﬁﬁ)ﬁors-sﬁaq dh@pirin hh@whangsotRlagents
formula (I) for use in the present invention may be

Suﬁhs'f‘ﬁ Gpagnaging ﬁ?lﬁWVl chagreldlockerssueh ecveranaal, dyitiazem, and nifedipine;
an, 1‘3 El'nféoﬁ@érﬁn% Qnﬁfn%e(A 1ﬁllﬁb t dr@guéhpehstczla?toﬁ{ﬁ al}d enalapril, and (-

erab are tai ne
bl(mdmxsemd:h mmpmokﬂxtteﬂmtetlsl fuicblabgthlaht Thosongmmndesl dlso be
readily be able to

thase skilled in L
adpipasiereryn combigtion mtg ﬁtpn%i%{ %nﬁl%%%%ﬁoneﬁ gichag dyprefen,
indInRMhaRim afiriRfchdbla! mERRathlt ARE fufGRd 27 L

l equm nougg pl ant S}ﬁ l\/br][é1 pre e a&ey, ﬁ%ﬁe [ so?lﬁlgvongac The
comppwzistcan glso e admadstEred withhioctiqsteroiient i | s, beans, red

cl over or subterranean
The co-administration may be simultaneous or sequential. Simultaneous administration
may be effected by the compounds being in the same unit dose, or in individual and
discrete unit doses administered at the same or similar time. Sequential administration
may be in any order as required and typically will require an ongoing physiological effect
of the first or initial active agent to be current when the second or later active agent is

administered, especially where a cumulative or synergistic effect is desired.
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cl over species and the |like. Isoflavone extracts may

be prepared by any nunber of techni ques known in the
wanbe/Bews2 10 exanpl e, suitable isofl avone ext patias 2001296

be prepared by water/organic solvent extraction from

the plant source. It will be appreciated that an

i sof | avone extract may be prepared from any single

ti ssue of a single species of plant or a conbination

of two or nore different tis¥ues thereof. Simlarly,

an extract may be prepared froma starting materia

Thetibeftavones & fosmea (B Faree Giee peesBhtihvdiion imdy tesiégived fr@m any
two or nore different species of 15 plant. Cenerall

nuphsr @t spvrees spadaly ddtiinblede @ Prisopplded @dhe ﬁﬁni’mf@mbly, %ey are
r e
ob@@ﬁ%f 1@% f eogfggfécgegqh%es rg?gx %ts i %8 QHn:Er‘]l %ozgceg‘r glggle ge skilled in
the att ovil neidilebe ableec édentdficsuitable @wne shesids/hovedver, fedskamiple, plants
' syuch, as a water m sci bl e organic_ 20

organjc solv
of aiFalt uSeny Be ey include fegpmnous planks Mprejpgeferably, the
1s&%5§§éﬁﬁcﬂstdﬁtéf@édeﬁ%rﬁ Eﬁﬁc 20THAN GeaRll) lr&? Blover Wit snf?tléfranean
any pre-treatnent e ratio of water to organi
clevsk vpaciesrang thedilgeneral |y in the range of 1 10 t o 10:1
and may, for exanple, conprise equal proportions of
wat er and solvent, or from1%to 30% (v/v) organic
IsSRVeRNExtradRYM Y Bpichare@by &Ry n@hb & dT‘té%qu%eé’lﬁnovﬁijﬁﬁhe art. For
sol vents maybe used. The organi c sol vent
expimpteesuilable ibeflayome extoictsaebmepared by a&ate}/ oagaﬁis:r sblvent extraction

solven ch as or of
b A S altor B b e B P R R s Gh e may be prepared
ﬁd)ﬂhﬂylﬁlhglebis‘é@’kﬁtﬂ s@ﬂlgle 19 BF plahl &t a RIMBIARTR Fk¥6 8F more
et hyl acet at e, gl ycerol di hydroxyacetone or
ditferenidiseyes thereph rﬁnml)arly,w@ oxEreeimat braprepared fromrs starting material
[ eaves |
WA ?ﬂsfb?ﬁfégoéa b BRE TR I el Bl BN Bl gy i of
]ﬂmﬂgorously agitated so as to forman enul sion. The
tenperature of the 30 m x may range, for exanple, from
an anmbient tenperature to boiling tenperature. WO

Ge%g 0R088%n 15?{1 bl 0300L é@ﬁre&%@ﬁ&fﬁﬁ%ﬂﬁf tife. IHB%énal may be

bét ween one hour to sev e convenien
coemnmatcﬂ oophopped it sinsllénpieees, phoisily komnsinatd 806hoppbdinto smaller

.extract ma rat d from und| ssol yed pl ant
PiGERt B SR 0 WG AR €1 SSRUEL VRO 2SUAH Taiscblp orsanic
sofefit. | AltethatBR1y, IS St neM&RQTi8 bbRBote®vith water and an organic solvent

without any pre-treatment. The ratio of water to organic solvent may be generally in the

range of 1:10 to 10:1 and may, for example, comprise equal proportions of water and
solvent, or from 1% to 30% (v/v) organic solvent. Any organic solvent or a mixture of
such solvents may be used. The organic solvent may preferably be a C2-10, more
preferably a C1-4 organic solvent (such as methanol, chloroform, ethanol, propanol,
propylene glycol, erythrite, butanol, butanediol, acetonitrile, ethylene glycol, ethyl acetate,
glycidol, glycerol dihydroxyacetone or acetone). Optionally the water/organic solvent
mixture may include an enzyme which cleaves isoflavone glycosides to the aglycone form.
The mixture may be vigorously agitated so as to form an emulsion. The temperature of the

mix may range, for example, from an ambient temperature to boiling temperature.
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ot her standard procedures for solvent renoval. The

resul tant extract containing water 5 sol uble and
waamanatee sol ubl e conponents may be dried to gCvRAUam3/001296

i sof | avone-contai ning extract, which may be

fornul ated with one or nore pharnmaceutically

acceptable carriers, excipients and/or auxiliaries

according to the invention. An extract made according

to the description provided 438 {he previous paragraphs

may 10 contain small anmounts of oil which include

Expdeirt aivinasy béibéthebd odhone eN@vER Weblfse e @fviMent extraction
herein as isofl avones Thi s i sofl avone enriched oil,

peﬁt39 1%@%{0@5 hm.grg a'?.m tT(lje suires mao/mg separatetl @\mnmldlssolved plant
mz{t@ﬁél%d gfg orgéu{i? 's&lvérrct \ge'aes i E)? %}sililgﬁ%n: \fgt?r%rs%v%f)%rgﬁon or

ot]mn dtahéarﬂq:rmeﬂatee dowuolvi&nmﬁ‘lo@ﬁl rlllfe&e@lﬂﬁﬁﬁ et containing water
E ﬁ%gients and/ or auxiliaries to give an isofl avone
SO

drioRgv &gk soAehle compastenigimayeie/driadiie eivsamlisnflavere-qantaining
LS APy 8 T A e

concent r at by a

exsipientd andGrgarilierisodceendingstu dle imsedtmane, hept ane,
oct ane acetone or a mxture of one or nore of such
sol vents. One exanple is 80% hexane, 20% acetone w w

Al@ttadfmalié %oﬁﬁﬁéﬁ%‘ th Hé/scﬁﬁﬁorgﬁljo%dg&' fn h@‘ffr&%dﬁﬁiaﬁg%%hs may

for isoflavones.” The oil fea partitirons
coplatyesmall goowhel mhwhlch nadute 1s¢féwon®ah ltizsnoagty@an faim{rafgrred to

ract~f al .of . solutio e 20, recove
hefif} p0nRpe T 1805 Phs bisRBi il oy b R PG o gt the
isottaosiic h#0&; or,a0H is AQARTWsBEE BoNthidhe@Rifo, Phay B died, for example in the
pharnaceutlcally acceptabl e carriers, ex0|p|enf

preggepect! siligaxind be fousulated with anetns negsp cartiens; extipibits andier

wSEET VTAR A0, SRRLSIPAAL Sk B AL AREL

cortginied & € Smell amoahte 906is niydedaitherR¥nceashl fbg%a@l@hon to the oil of
synt het i (f t echni ques well known in the art.
a f’é’%é’ﬁ%FfeSO %ﬁ@a’éﬂf sgivent suqlygmhexaps dspiEne @Ict@@égcqmermdismxture

f
orpAPEORE QUL i, L BTN SV AR LN i
highOYoh GO fombilschut ove s@Gbilitycior ppoflatads.hThebid réadily b@ﬂtllhons into the
entir by .refer e) and references cited therein
TGOl g DI HPSBBG SEFIADS GBI GAeut of Bition. The
redb%l%ﬂ RhtrSt M AYHel drie @P 9%1%11;19 in ﬁﬁgveﬂra‘? B# A HduPi20°C, and

i sof | avonoi d conpoun use
formulated with one or more pharmaceutically acceptable carriers, excipients and/or

auxiliaries.

It will be appreciated that the present invention also contemplates the production of
suitable isoflavones, functional derivatives, equivalents or analogues thereof, by
established synthetic techniques well known in the art. See, for example, Chang et al,

(1994) which discloses methods appropriate for the synthesis of various isoflavones.

International Patent Applications WO 98/08503 and WO 00/49009 (which are

incorporated herein in their entirety by reference) and references cited therein also provide
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present invention. General nethods known in the art
may al so be enpl oyed by those skilled in the art of
wohewoseds2 synt hesi s for constructing the pl ati RAMAU2003/001296
conpl exes depicted in fornmula (11), and 5 by
reference to the general schenes 1 and 2 bel ow.
Chem cal functional group protection, deprotection,
synt hons and ot her techni ques known to those skilled
in the art nmay be used where3dppropriate in the
synthesi s of the conpounds of the present invention.
geﬂ&algynfﬂ@@: fhettodb for%he %{iﬂaﬁd‘n &f isotlavbhoiPdofpouds@hr i¥e il the
0O Cr I / OH4 Schene 5 WD 2004/ 030662
Prevemt/IAYepNo8/ 001296 -35- Cl Cl-Pt-O O +H3NNH3 Cl | OH
NH2

General methods known in the art may also be employed by those skilled in the art of
chemical synthesis for constructing the platinum complexes depicted in formula (II), and

by reference to the general schemes 1 and 2 below.

Chemical functional group protection, deprotection, synthons and other techniques known
to those skilled in the art may be used where appropriate in the synthesis of the compounds

of the present invention.

Scheme 1
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Nit-OO H2 G | OH Schene 2 5 The inventors have

found a surprising synergy between the conpounds of
woaommmBesct| ), and in particular the isoflav-3Pemav2003/001296

conpounds of fornmula (Vla), with known

chenot herapeutic agents. The isofl avonoi d conpounds

of the invention are found to restore or at | east

i nprove chenosensitivity to previously resistant

cancer cell lines. In particsr, dehydroequol (12,

DHE) is found to exhibit synergistic interaction wth

cisplatin, @O0 carboplatin and paclitaxel with various

est abl i shed| cancer cell lines, in particular the

ovari a jcar ell |lineg Cp70 and A27 yner

was algg ob %?Vg- 7 th .?5 tate cancefpl @3

DU145 and PC3 and ic cell line HPAC. These

resul ts areClfurt he e a_t he exanpl es whi ch

follow These results ShOMIthJ b conbi nati on

chenot herapy with the isoflava dl conpounds with

establ i shed anticancer agents are ugeful in the

treatnment of proliferation of cancer cells and

neopl astic tunours_by reducing the |1C50 of standard

chenot herapy. Ad ration of the isoflavonoid

conpounds descr 2in either sinultaneously,

sequentially or preytre trren(t) to standard

chenot her api es i Ve Nvity of the cancer

cell's and tunours

-36- chenptoxi c agefflls. Theg omt he ef ficacy

of conbi nati on chenot her apy Wi t h dehyd Ioeq ol as a

treatment for epithelial ovarian cancel _cetlls by such

reduction of the 1C50 of standard 5 chenmother@py. This

thereby increases sensitivity of the cancer cells to

chenot oxi ¢ agents. The results of these tests and

trial are inportant as ovachame®ancer is the fourth

| eadi ng cause of cancer death and the nost |ethal of

t he gynaecol ogi ¢ nal i gnanci es. Recent new
The inventors have found a surprising synergy between the compounds of formula (I), and
in particular the isoflav-3-ene compounds of formula (VIa), with known chemotherapeutic
agents. The isoflavonoid compounds of the invention are found to restore or at least
improve chemosensitivity to previously resistant cancer cell lines. In particular,
dehydroequol (12, DHE) is found to exhibit synergistic interaction with cisplatin,
carboplatin and paclitaxel with various established cancer cell lines, in particular the

ovarian cancer cell lines Cp70 and A27A0. Synergism was also observed with prostate

cancer cell lines DU145 and PC3 and pancreatic cell line HPAC.

These results are further elucidated in the examples which follow. These results show that
combination chemotherapy with the isoflavonoid compounds with established anticancer
agents are useful in the treatment of proliferation of cancer cells and neoplastic tumours by
reducing the ICsp of standard chemotherapy. Administration of the isoflavonoid
compounds described herein either simultaneously, sequentially or as a pre-treatment to

standard chemotherapies increases the sensitivity of the cancer cells and tumours to



10

15

20

25

30

t herapi es have led to sone inprovenent in the five

year survival, yet there has been no inprovenent in
woOherdmmsessal | survival. The main |imtations of PChaTamB/001296

in ovarian cancer 10 patients are chenoresistance and

side-effects. The conbi nati on chenot herapy and

i sof | avonoi d pre-treatnent addresses the survival

rates of patients undergoing the chenotherapy, and in

particul ar those patients w+3-ovarian cancer. Wt hout

wishing to be limted to theory, it is believed that
chém6tolxfddeagone derivative dehydroequol induces

apoptosis in ovarian cancer cells by specifically

renmovi ng the bl ockers of apoptosis. 15 The invention
Th'r?o%r{a p?négslﬁ%\g%z%i%fgggﬁ?cgrsow&%kﬁgé (cafl?ecn(i:‘otﬁé)ra;g}Ifq \%itg%efm}?dyogq%ol asa

treBXiisnd forepitheliaCo 64t atchficeBy 618 1ysuch ratiuction 8Pthd es@bf f&ddard
a conposition conprising. the platinum conpl ex

of ! ! Ln :
chemetbepy n Thisdherpley inpxeasas sousiiviy ofshpennaer asdlh jaiehsapietic agents.
I . ce | i.nes Ja .
TSRS eyl Bl 0 O BURRATS by R 16 i
cagketod canaee deatls mmbth€ebdsTletiend 6Lthe ghpaeblpgicsmuighancies. Recent new
heval teq Si ng Hoechst 3334& gye. 25 1t was found
thefppies kave lehgh eAMPEVERIeRt inihe Begikear s Vkial|yehthgtsthas been no
Ak S0 SR, el 35 LHSEpd QUL e
pagéngphrgtchemorskistapce i ssdeexffiortd. elldenrbdtatiah ekerhbiBerapy and

. rpri.sing,_syner bet ween ci.splatin_and the )

oo B R S BBk A b o e

ch&a6efap 9 ndlin pasichiarihdsd SatRYRIVAE 0Biriaf thRRE Without wishing to be
synergistic interaction with cisplatin in cell lines

limjedjtq Bapory, dinis beliavied that krisdlavene Gpireliye gehydtarteol(iblicss

. ncr ic_(HPAQ) cancers. .fable 1 bel ow

s L L R DR e b

| C50 of cisplatin against the nmentioned cell lines is

mar kedl y | owered by co- incubating representative
The gnvyegtio isfugther desqribse withaefergnze ty theffoldewing mordieiting examples.

Table 1. Effect of concurrent exposure to dehydroequo

and cisplatin on the 1C50 5 |levels on nom nated
Examplel cell |ines

Dehydroequol-Cisplatin Synergy in vitro

The effect of a composition comprising the platinum complex cisplatin and the
isoflavonoid compound dehydroequol (compound No. 12) on various cancer cell lines was
assessed on culture plates. Cell viability was determined using CellTiter®. Apoptosis was

evaluated using Hoechst 33342 dye.

It was found that the amount of cisplatin needed to kill a set number of cancer cells is less
when in admixture with an isoflavonoid compound as compared to a control with cisplatin
alone. This example demonstrates the surprising synergy between cisplatin and the
isoflavonoid compounds of the present invention. Dehydroequol was found to exhibit a
strong synergistic interaction with cisplatin in cell lines derived from ovarian (A2780,

Cp70), prostate (DU145 and PC3) and pancreatic (HPAC) cancers. Table 1 below shows
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Cell 1line 1C50 (uM GCisplatin IC50 (uM G splatin deh

droe uol + 2 uM deh droe uol A2780 3.0 1.7 <0.001
WORI@/03@64 1.5 0.1 HPAC 34.5 50.0 7.7 PC3 0. 2C9A82003/001296

<0.001 DU145 5.0 5.9 0.1 Exanple 2 10 _

Dehydr oequol - G spl ati n, Dehydroequol - Carbopl atin and

Dehydr oequol - Paclitaxel Synergy in vitro and in vivo

Met hods The in vitro studies were performed using

ovari an cancer cells isolated3from ascites using 15

an i munomagneti ¢ assay and established ovarian cancer

thatethé ICs, bESIsEIRTOagiineht ﬁ&%ﬁ&tmﬁ@d bell’hﬁ%@hé bkl owered b co-
9‘}gqermned using Cell Titer(c). t03|s vvas eval ua
in

2Hgs méf‘éﬁ%tﬁﬁmﬂz Wl@vesub lieﬁel\( wdDedffdsbydrmegyiol.
tested by injecting CP70 subcutaneously into nude
mce. Animals received daily oral adm nistration of
Tabdéy.d Effectisf] conddrrent &Q)oﬂ‘wr‘ektg deiy dibed aySanB¢iopatif onithe ICs
conmbination with cisplatin 0.5 ng/kg. After days the
leyj epnemipated eancer relblimes 20 and the tunmour vol une was
nmeasured. The |1 C50 for carboplatin ranged from 60
gg/n to greater than 100 g/m (Fl gure 1). The 1C50

Or paclitaxel injtne | B TESTSERI T
R182, Wl lireeat er [th .p§€ t‘iﬁ (Frotre Cisp Lﬁﬂei(fso(uw

064/-030662—PCT/ AIQ@M roeqﬂﬁ Drtfz“M:ﬂqmﬂro‘Wl_ﬂh_
ehydr o828 (10 /PP fpr tve? hourls signi f¥eaRt|y
educed GMI8 |1 C50 [fdP4albopllaiin (0.5 g/m 84- 0.5)
nd pacHPAgXel (0)084M) (Fi gowes 3 |and 4). 57.¥éstern
| ot ana@3i s denpnspuated tlggd redi stant oygpgdan
ancer pehis expresseg h gn 5|gave| g of acLi V&1 XITAP:
\ddi T onal ty, the active fornmrof——caspase—3—n
chenoresi stant cells

—

D\

DO o

Example 2
Dehydroequol-Cisplatin, Dehydroequol-Carboplatin and Dehydroequol-Paclitaxel

Synergy in vitro and in vivo

Methods

The in vitro studies were performed using ovarian cancer cells isolated from ascites using
an immunomagnetic assay and established ovarian cancer cell lines CP70 and A2780. Cell
viability was determined using CellTiter®. Apoptosis was evaluated using Hoechst 33342
dye. The in vivo effect was tested by injecting CP70 subcutaneously into nude mice.
Animals received daily oral administration of dehydroequol, 10 or 20 mg/kg for 8 days

alone or in combination with cisplatin 0.5 mg/kg. After 8 days the animals were sacrificed

and the tumour volume was measured.

The IC50 for carboplatin ranged from 60 pg/ml to greater than 100 pg/ml (Figure 1).

The IC50 for paclitaxel in the paclitaxel resistant cell line, R182, was greater than 2 uM
(Figure 2).
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was not detected. Caspase 3 activation was observed in
the chenoresistant cells only after pre-treatnent
waoizoda/odedsy dr oequol (Figure 5). 10 Figures 6 an#CT/AU2003/001296
depict the results of the next study, where 20 ng/kg
dehydr oequol (DHE) 5% HPBCD was conpared to delivery
of cisplatin and to a conbinati on of dehydroequol and
cisplatin. The 20 ng/ kg Phen-1 ng/ kg cisplatin dosage
regi men inhibited tumour prd8{feration but the data
was not significantly different fromcisplatin (1
ng/kg) and dehydroequol (20 ng/kg) controls.
ortantlﬁ and somewhat surprisingly, the | ower 15

Prﬁ&f@étnmhw geleigenvobdote/ mDHonigadepues sighificantly reduced the IC50

liferatjqn

fof GlfaleRa @5 SFHITE Y e Bob R OB npPefie &5d 8

dehydroequol -1 ng/ kg cisplatin (%/C = 14.7) regi nen

and %ﬁe data were significantly different fromsingle
Wesjemblatsag e Qememtﬁgﬁdébatee%ﬂaﬂﬂvaﬂ%cqyéﬁfwﬂléémréa;sed high
lexte'w@ftzﬁﬁ% XDQP &@dlﬁ&’fkﬁlﬁr ﬁlla)acﬂl\'fpféﬁﬁ £@ ?&0/3 ﬂleﬁfeﬁl%’?e%lsltd}lt cells

viability in boplatin an pag I taxe
wasemt deteried. c@hdpsse Pactivatiemtvaeotisewviet n fild chbmpesistint 2els only after
creased. vi ab 20% Furthernore,

pr%fr atm’agta‘f’ﬁléﬁ?ehy(dﬁowowﬁﬂﬂxﬁg% n chenoresistant cells

foll omed by carboplatin or paclitaxel for 48 h

resulted in a 30% and 50% si gnificant decrease in
Figuaps 6 endabiepietythe resulseet the BW studyeehet 26 tmag/kg demyfdraaqadl (DHE)

5%/?@(])3%’]?35%?%{15%6(? %oigetlwﬁr/yko c1stgl ; h (_ngat %ﬁﬁ%{]ﬁl‘%hydroequol
an8 cisplatihi Tie: Zdlﬁg/k%@ﬁ@hﬂ&hg/k B cplaghldoddde rf‘e‘glﬁﬁ}l nﬁﬁ@kted tumour

cisplatin 0.5 kg) reduced tunour mass b

prqlpf%@tlels but the dmw@ oaf @sm@e@ﬂycdrffﬂmt)@@n@@p@@ (1 nggkg) and

de%ﬁg%ﬂugl 3 tg%nt(r:ollg)eﬂéfvﬁo qg?%d s?og}?evglm llbt%}‘l%lﬁgly, the lower
dostosaggks d@iyalﬁnﬁlut.ﬁS@d n@@k@ bl@p\lﬁtlm BombingtiérereBimen inhibited tumour
Fl uctuations in. Db re within ethicall

projyeratpn Bioge %ﬂqqg]é/rth@sthagover the 20 mg/kg dehydroequol %mg/kg cisplatin
(%T/C = 14.7) regimen and the data were significantly different from single agent controls

(Figures 6 and 7).

Dehydroequol treatment for 48 hours (h) induced 60-80% decrease in cell viability in
carboplatin and paclitaxel resistant cells. Pre-treatment with pH alone for 2 h decreased
cell viability by 20%. Furthermore, pre-treatment (2 h) with pH in chemoresistant cells
followwed by carboplatin or paclitaxel for 48 h resulted in a 30% and 50% significant
decrease in cell viability, respectively. Hoechst stain confirmed the presence of apoptosis
in the treated cells. In vivo, cisplatin (0.5 mg/kg) had no effect on tumour size while the

combination of pH (10 mg/kg) and cisplatin 0.5 mg/kg) reduced tumour mass by 75%
(p=0.05).
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These exanples highlight the utility of the
i sof | avonoi d conpounds of formula (1) in conbination
Woi2003/080wea0t her apeuti ¢ agents, and the conpoun#eT@fu2003/001296
formula (I1) or (Ila) and (I) as therapeutic agents
for inducing sensitivity to chenoresistant cancer
cells and tunours to | ow | evels of chenotherapy and
to the general down regul ation of cell 10
proliferation and the treat &%+ anelioration, defence
agai nst, prophylaxis and/or prevention of the
Eidmgglapeuti c i ndications. Those skilled in the art wll
appreciate that the invention described herein is :
ToxicityepPehydroeguolhamdi cisplatis and nodi fi cati ons ot her

. Yl ribed. It is to be .
N LPR3E SHEY hef Tl FRIER RERorssk e ped g ghpom in
Figuare BaFluenatianglintadyinh s wepnwithifkeehibANaRbé RN e BbSRlaries.
includes all of the steps, features, conpositions and
conmpounds referred to or indicated in the
GlaFdn® & H; S ont BdinVih; - I i vel d anyn -
TR S el ACHERE iRl bl it o BB an
combinfatien withsheROthitupentid eyeancandtthe atpRInde bf frnuld (1) R 8lIa) and
Isg ci fication L% not,. and shoul d not be taken as, an
(D 2¢ KIFGRMCREG ARt 1oF mgubing sponibtitysn henenesistantrancarteslls and
tubikr9 ko Rk 1ol Q5 BB clRaN
R R R iR R R
pr@¥daaner asbihe tc2@ent,-aa@liodtiandefdnce Againsthpdphflaxis and/or
' . easy the sensitivity of cancer cells or a tunour
pr‘%\)cg)ﬁtgon %f'ﬁ[é]?&%}eﬁa@.%%’&fl}%‘%%nt by contacting said cells
or tunour with an isoflavonoid compound 5 of fornula

): W RL/ Al (I) ZBR2 in which
Those skilled in the art will appreciate that the invention described herein is susceptible to

-

variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The inventions also
includes all of the steps, features, compositions and compounds referred to or indicated in
the specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common

general knowledge in the field of endeavour.
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10 R1, R2 and Z are independently hydrogen, hydroxy,
OR9, OC(O)R10, OS(O R10, CHO, C(O R10, COOH, CO2R10,

wQaoNMRBBY62 al kyl , hal oal kyl, aryl al kyl, al kenyl PCT/AU2003/001296
al kynyl, aryl, heteroaryl, alkylaryl, alkoxyaryl,
thi o, alkylthio, am no, alkylam no, dialkylam no,
nitro or halo, or R2 is as previously defined, and Rl
and Z taken together with the carbon atons to which
15 they are attached form a -f40we- menbered ring
selected fromT por T OORL is as previously

Clédihd ned, and R2 and Z taken together with the carbon
atons to which 20 they are attached forma
five-nmenbered ring selected fromOO TT OTOO0O OW

200 2 :PCT/ AL200P3/ 001296 .-41- and Wis RL, Ais
1 o S el Atie RS f ddhoar S8 or & Wigtite B
chémoterapeutidaghht byYcodkacting sai® cEMs@r\imsuRith af tofadididompound
ftaken together with the carbon atons to which they are

of farmada@dH~ form a six-nmenbered ring selected from X R6
XRe XR6 YVYY

in which

R;, R; and Z are independently hydrogen, hydroxy, ORy, OC(O)R;9, OS(O)R;o, CHO,
C(O)R10, COOH, CO2R 19, CONR;:Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino,
dialkylamino, nitro or halo, or

R, is as previously defined, and R, and Z taken together with the carbon atoms to which

they are attached form a five-membered ring selected from

O O
O S

R; 1is as previously defined, and R, and Z taken together with the carbon atoms to which

they are attached form a five-membered ring selected from

Y o

T O



RT OORT XR6 XR6e XR6 YY 10 RT OR7T Oor W A and
B taken together with the groups to which they are
wazsamsetsed are selected from R8 R8 R8 R, N RETRjU260%001296
RERR NREor Z2) YZYz YRR 0R O15 Wand A
taken together with the groups to which they are
associ ated are selected from W 2004/ 030662
PCT/ AU2003/ 001296 -42 R8 R8 R8 R1I0 Rl NR10 R1 4EB R1
ORL4EB Z B ZZR2R2R add-Bis selected fromR5
RS RS YYY 500 wherein R3 is hydrogen, alkyl,
aryl al kyl, al kenyl, aryl, an amno acid, C(O Rl1l where
R11 is hydrogen, alkyl, aryl, arylal kyl or an am no
angci d, or CO2R12 where R12 is hydrogen, 10 al kyl,

WAL @Rt AR fd P SO o 1 O

R5 \/E R5 R5
: : , or
0]

0]

W isRy, and A and B taken together with the carbon atoms to which they are attached

form a six-membered ring selected from

|XR6 X _Rg
|

10

15 W and A taken together with the groups to which they are associated are selected from
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R3 and R4 taken together with the nitrogen to which

they are attached conprise pyrrolidinyl or
woiperosationyl , RS is hydrogen, C(O Rl1l where R1RCTRAUa®03/001296

previously defined, or CO2R12 where R12 is as 15

previously defined, R6 is hydrogen, hydroxy, alkyl,

aryl, amno, thio, NR3R4, COR11l where Rll is as

previ ously defined, CO2R12 where R12 is as previously

defined or CONR3R4, R7 is hydizogen, C(O R11l where R11

is as previously defined, alkyl, haloal kyl, alkenyl,

aryl, arylalkyl or Si(R13)3 where each R13 is

i ndependent|y hydrogen, alkyl or aryl, 20 R$ is

hydrrgen, hydroxy, al koxyRer alkyl, RO is alkyl Rg

kyl, aryl, arylalkyll, C(OR11 where R11 ig as

i s hydrog
[, an am no 4 al kyl am no or di
FRY I epr esents fher a single bongd
Z%Jlouble bgﬁd, T i sZi ndepend
arylRa5 Xis O NR4 or S, and Y is RI6 Yx
wherein 10 R14, R15 ant® R16 are independent|')?
andBAE 8ledted A oXy, OR9, OC(O) R10, OS(O R o, CHO
C(O R o, COOH, CO2Ri o, CONR3R4, al kyl, hal oal kyl,
aryl al kyl, al kenyl, al kynyl, aryl, heteroaryl, thio,
al kylthio, amn al kyl am no, dh@lkylanino, nifro or

hal o, or any tufo of \/E 5 5
v y \H/QPFY

O O

ooal kyl ,

wherein :

R; is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C(O)Ry; \;Vhere Ry i1s
hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO;R;, where Ry, is hydrogen,
alkyl, haloalkyl, aryl or arylalkyl,

R4 is hydrogen, alkyl or aryl, or

Rs and Ry taken together with the nitrogen to which they are attached comprise
pyrrolidiny! or piperidinyl, '

Rs is hydrogen, C(O)R1; where Ry is as previously defined, or CO,R;, where Ry3 is as
previously defined,

Rs is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR;; where Ry is as
previously defined, CO,R;, where Ry, is as previously defined or CONR3R4,

R7 is hydrogen, C(O)Ry; where Ry is as previously defined, alkyl, haloalkyl, alkenyl,
aryl, arylalkyl or Si(R13); where each R3 is independently hydrogen, alkyl or aryl,

Rg is hydrogen, hydroxy, alkoxy or alkyl,

Ry is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where R is as previously defined, or

Si(Ri3)3 where Ry3 is as previously defined,
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R14, R15 and R16 are fused together to forma cyclic
al kyl, aromatic or heteroaromatic structure, 15 and
wohemmaeeet i cal |y acceptable salts thereof. 2. PEATAERINGBHO1296
of claim1, wherein the sensitivity of the cancer
cells or tunmour to the chenotherapeutic agent is
restored. 20 3. A nethod of claim1l1, wherein the
compound of forrmula (I) is admnistered to a subject
in need of such treatnment 4.-48 conbination therapy for
the treatnent, prophylaxis, anelioration, defence
R;308hfibe@n AT, hlNG T birdib, afyl CRTal, %'ahﬁﬁ@aélg gdlk lamino or
cancer. or a di sease associat'ed W t h oxi dant s%ress
dh%kygmﬁg admini stering to a subject a
L by f t|v t o onmpound of
thd BELARCULD SRl bn RLI RGN o Fo 8 BRMNr Llorfn SRS
T chsanﬂbﬂmﬂam@uﬁyd?o@gﬁﬂkyl dary@004/ 030662
PCT/ AU2003/001296 -44 5. A nmethod for the treatnent,
Xpr‘%@h §,15helloration, def ence agai nst and/ or
Y Rreventi on of cell proliferation, cancer or a disease
associ ated with oxidant stress which nethod includes
the step of administering a cd%npund of formula (1)

and a chenot herapeuti c 6. A nethod of claim
5, wherein the cancer c ed from breast cancer,
prostatic cancer, test| c ancer, ovarian.cancer,
uterine cancer and col ore caRqer 7. A nethod

claim6, wherein the canc i'5 is selected fromovarian

cancer, prostatic 10 cancer and pancreatic cancer. 8.

A method of claim 5, wherein the adm nistration of the
Wh@minpound of formula (I) precedes the adm' ni stration

henot her apeut i.c agent A net hod of claim
R R i A% HECREART D e B h @R B BaIRIo 7S O)R 1, CHO,
C(Om pLteoH, coR0d AR ih t
(S?Rnlu | t anedus. n&j. fe Mg& F‘ﬁeﬁﬁg Lll%er el lkélﬁ'l alkynyl, ary,
heteroanilrihid, efkylthier apylof dkylarm;noo dipdiryladinoesitstoanale, Siyany two of
Ri4, Rys and Ry are fused together to form a cyclic alkyl, aromatic or heteroaromatic
structure,

and pharmaceutically acceptable salts thereof,

2. A method of claim 1, wherein the sensitivity of the cancer cells or tumour to the

chemotherapeutic agent is restored.

3. A method of claim 1, wherein the compound of formula (I) is administered to a

subject in need of such treatment

4. A combination therapy for the treatment, prophylaxis, amelioration, defence
against and/or prevention of cell proliferation, cancer or a disease associated with oxidant
stress comprising administering to a subject a therapeutically effective amount of a

compound of formula () as defined in claim 1 and a chemotherapeutic agent.
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30

cancer cells or tunour to a chenotherapeutic agent. 20

11. A nethod of claimb5, wherein the conpound of
woanmuBesst| ) is an isoflav-3-ene of general fecmAta003/001296

(Ma). 12. A nethod of claim 11, wherein the conmpound

i s dehydroequol. 25 13. A method of claim5, wherein

t he chenot herapeutic agent is cisplatin, paclitaxel or

carobplatin. 14. Use of a conpound of fornmula (1) and

a chenot herapeutic agent in i4% manufacture 30 of a

medi canent for the treatnment of cancer or a di sease
5.assochiited 9 thb trafica) |p9<§ﬂfyla$d§ 8@ SHordhdre qgféqgeo’g%%t and/or

PCT/ . AU2003/ 001296 - 45 har maceut i’cal  agent
prevsapen of ¢rdl rokismsionnernesr crr@rdma@ gsbociatediwith oatrdants&resewhlch

L sof | avonoi.d
m @R et e stop Bl B RO ¢ BRI JD i
ch&bbthefaBetid ggentRC i n which 10 RA, RB, RC, and RD ar e
i ndependent |y hal o, hydroxy, XRE, alkoxy, OC(O) RF,
OS(ORF, thio, alkylthio, am no, alkyl am no or
di alkyil IS r.0
6. al kflt( Mlegﬂ}:%gflﬁfﬁqs W?ﬁen?ﬁ © gélnrc?/ IS%PI%%\n am 3% %ncef prostatic
candegrteiticulbb caicet, easiananacaf utBine GBceiad cateledtd cafdid.
preferably only RA, is XRE where RE is an
i sof | avonoi d conmpound represented by general fornula

7.(1) Pﬁﬁ%th@ﬂtclaﬁﬁ%vﬁlhefelﬂ fed de}’ ﬁ%ele@%@ ?%og{ | gpar%)statlc
or ion of the i$ofl avon0| compoun At e

candee agy] panicraalic cancer.

8. A method of claim 5, wherein the administration of the compound of formula (I)

precedes the administration of the chemotherapeutic agent.

9. A method of claim 5, wherein the administration of the compound of formula (I)

and the chemotherapeutic agent is simultaneous.

10. A method claim 5, wherein the combination therapy follows observed resistance by

cancer cells or tumour to a chemotherapeutic agent.

11. A method of claim 5, wherein the compound of formula (1) is an isoflav-3-ene of

general formula (VIa).
12. A method of claim 11, wherein the compound is dehydroequol.

13. Amethod of claim 5, wherein the chemotherapeutic agent is cisplatin, paclitaxel or

carobplatin.

14. Use of a compound of formula (I) and a chemotherapeutic agent in the manufacture

of a medicament for the treatment of cancer or a disease associated with antioxidant stress.
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t hrough any one or nore of the heteroatons X or a
radi cal of the heteroatons defined as part of RE or
wabhbv@roaedse vel y by a doubl e bond on the isofl aveawoiadi2003/001296
compound (1) 20 and when RA is XRE, RB, Rc and/or RD
together may formpart of a bidentate or tridentate
i gand of general formulae (B) and (T) respectively L
R6 R6 R6---C R6 R6 (CH,)n L L -~~ (B) (T) WO
2004/ 030662 PCT/ AU2003/ 00129645 - 46 wherein L
represents a ligating atomchosen fromN, 0 and S, n
is fromO to 8 and each R6 is independently as
defi ned above or may together formpart of a cyclic
15g] ky' pharmagguiiagitagentmonpeisisg aanompatiid ot formataufeandwhiaaticancer
agBktgtinumisoflavonoid conpl exes i ncl ude
phar maceutically acceptable salts thereof. 17. A
net hod for the treatnent, prophylaxis, anelioration,
I def ence .agai.nst, and/or 10 prevention of cel
6pr ot} Platinm-dspilayenpid comples o pudeme thersofifihegensial iormula (1I):
oxi dant stress which nethod conprises adm nistering
to a subject a therapeutically effective anmount of one
or nore platinumiosdj avanoi d conpl exes of the
formula (11) as defingd above. 18. Use of platinum
i sof | avonoi d conp afL ot he fornmula (hy) for the
manuf act ur e of 1ESEE$%dig%nent for th “ireatnent,
anmel i oration, defence lagai nst, prophylaxis and/or
prevention of cell pr@ﬂjferation, cancer or a di sease
associ ated with oxidant stress. 19. A pharnaceutica
composition conprising one or nore
in whiahi num i sof | avonoi d

Ra, R, Re, and Rp are independently halo, hydroxy, XRg, alkoxy, OC(O)Rg, OS(O)Rr,
thio, alkylthio, amino, alkylamino or dialkylamino,

X 18 O,NRgor S, and

Rr is hydrogen, alkyl, arylalkyl, alkenyl, aryl or an amino acid,

wherein

at least one of Ry, Rp, Re, and Rp, and preferably only Ra, is XRg where Rg is an

isoflavonoid compound represented by general formula (I) set out above or is derived

from or is a radical or ion of the isoflavonoid compound (I) and ligates to the platinum

through any one or more of the heteroatoms X or a radical of the heteroatoms defined as

part of Rg or alternatively by a double bond on the isoflavonoid compound (1)

and

when Ry is XRg, Rg, Re and/or Rp together may form part of a bidentate or tridentate

ligand of géneral formulae (B) and (T) respectively

R6 R6 R6—<

L>—<L R6 >R(3A<(CH?_)n

L L
B) (T)
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conpl exes of the formula (11) in association with one
or nore pharmaceutical carriers 20 and/or excipients.
w@Qoo4A3emwrPosi tion conmprising a plati num conpl egTAU2003801296
general formula (lIla), RGI RI - Pt - RH(I la) | Ri
25 in which WO 2004/ 030662 PCT/ AU2003/ 001296 -47 RG
RH, R, and RJ are independently hal o, hydroxy,
al koxy, OC(ORK, OS(ORK, thio, alkylthio, am no,
al kyl am no or dial kylam no,-4-s O NRK or S, and RK
i s hydrogen, alkyl, arylalkyl, alkenyl, aryl or an
amno acid, 5 in association with an isoflavonoid
compound of general formula (1) as defined in claim1l
wheaginl Lphpresenteatiga g ajoma cheson floneNs@land S her eof . 21, A
. ggthﬁg §or the treatnent, prophylaxis, anelioration,
nis FOPLAES:494i nst, and/or prevention of cell
cactPRPIsi th@prhd iy a6 ABERIA Doveotins P aspethas fnail miest auythic alkyl,
oxl dant stress which 10 conprises adm nistering to a
arorsfiy] ardwetegoarpeptpeiticiwal |y ef fective amount of a

co [ £ 4 ' : i

R R
theré@fypound of the fornula (1) in the manufacture of a

medi canent for the treatment, amelioration, 15 defence

agai nst, prophylaxis and/or prevention of cell
17. g; ?‘g grfﬁﬁ‘fog:ﬂr)g@g HRAGEE, R5pt1isS 8RS RoraASS AefRbE sathst ind/or
prevention of cell prolife.ration, cancer or a disease associated with oxidant stress which

method comprises administering to a subject a therapeutically effective amount of one or

more platinum-iosoflavanoid complexes of the formula (II) as defined above.

18.  Use of platinum isoflavonoid complexes of the formula (II) for the manufacture of
a medicament for the treatment, amelioration, defence against, prophylaxis and/or
prevention of cell proliferation, cancer or a disease associated with oxidant stress.

19. A pharmaceutical composition comprising one or more platinum-isoflavonoid
complexes of the formula (II) in association with one or more pharmaceutical carriers

and/or excipients.

20. A composition comprising a platinum complex of the general formula (Ila),

R,—Pt—Ry (lia)

in which
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Ra, Ry, Ry, and R; are independently halo, hydroxy, alkoxy, OC(O)Rg, OS(O)Rk , thio,
alkylthio, amino, alkylamino or dialkylamino,

X 1sO,NRkor S, and

Rg is hydrogen, alkyl, arylalkyl, alkenyl, aryl or an amino acid,

in association with an isoflavonoid compound of general formula (I) as defined in claim 1

and pharmaceutically acceptable salts thereof.

21. A method for the treatment, prophylaxis, amelioration, defence against, and/or
prevention of cell proliferation, cancer or a disease associated with oxidant stress which
comprises administering to a subject a therapeutically effective amount of a composition

of claim 20.

22.  Use of a platinum complex of the formula (Ila) and an isoflavonoid compound of
the formula (I) in the manufacture of a medicament for the treatment, amelioration,
defence against, prophylaxis and/or prevention of cell proliferation, cancer or a disease

associated with oxidant stress.



