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-1- COMVBI NATI ON CHEMOTHERAPY COWVPCOSI TI ONS AND METHODS
Field of the Invention This invention relates to

combi nation therapies involving anti cancer

chenot herapeutic 5 agents and isofl avones or

anal ogues thereof The invention further relates to
conpounds, conpositions, nethods and therapeutic uses
i nvol vi ng, containing, conprising, including and/or
for preparing platinun}isofIaVOFOid conpl exes suitable
for use in the conbination therapies of the

i nvention. 10 Background The requl ati on of cel

di vIGOMBINATION CHEMQTHERAPY AOMRRSIHIQNS AND METHODS
normal growth and devel opment of a nulticellular
organism as well as the honeostatic maintenance of
Fiekbéthe Invihtiofe ability of certain cell types to
respond appropriately to environnmental .cues., 15 Lo

S .

Bhis cvantion Tefaies o spmlbiaRtior firaes AITOLYIDE ARcHET, Fhemotherapeutic
%ﬁ& ahﬁ?sofﬁb&?%ﬁ Q)?'aﬂﬁ.ﬁgu&f théfbk THL Yivehfith ertrélates to compounds,
nction nornal l'y. S occurs en normal cells )
@bipositiont anéthodpeant therapeatimgsestihvalving, sonteining, comprising, including
mut atj ons to key.reqgyl gtory .qenes, or thr enet i,C Sy

P prepuIng ik -éiqaffﬁ"ﬁémgicﬂrﬂﬁ% guitgbl¢ E%fg“%ﬁ‘é the combination
tﬂfﬁ@iﬁe&ﬁfﬁQWeﬁﬁbﬁ.ﬂ es ininitiated cells lead to
alter

ed gene expression and altered cell behaviour.
20 The initiated cells may undergo cl onal expansion
nd act as a site for additional genetic alteration.
é&ﬁggnﬂpﬁfiferation acts to push clonal expansion.
THeqehlation dftell diasioh (Mmitdsis)pie Of chticdl impbiidhcetd theaiotntal growth and

cell's can eventual |y accunul ate sufficient genetjc
dguelapmentofeanyitieslinlar orgatsmansovsil arthe homgoptatimaintenance of

I ' i i is I
RO B A el D R BE Bl RS cucs
beni gn or malignant. Benign tunours proliferate
| ocally and_are conpos of differentiate | -
Lross ehesntebof arsmel Eﬁqpﬁlﬁﬁg‘%fil%%f{@%?ccﬂ?i e the{ Fhooppjatsh pf cell
[ | 3 3 : ti
dﬁe‘agigg it fgt %ﬁ%ﬁb&%ﬁlﬁﬁﬂm H&durd G tlen AGYhdI 2EME dckuire bas.xc. gene. c
damage through somatic mutations to key regulatory genes or through 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 -2- defined, the

cells are also less well differentiated than the cells

of origin, and show increased mtotic activity,

Local ised, chronic irritation or inflanmmation can al so

cause cells to divide abnormally, 5 resulting in

abnormal growths or cellular nasses, or tunours.

Reactive cellular growh respgnses to clearly

defined, chronic irritant stimfiation are described as

nmet apl asias. In dysplasias, there is a .

dtifined, ghecalistaroalsmiess well differentintest thay themstls of prigive pnd show

Jn ti su? .suEh as the skin, oesophagus and uterus in

’P@?ﬁﬁ?ﬁ?@q ¥5hic irritation or inflammtion. 10

Numer ous conpounds are comercially avail abl e as

chenot herapeutic agents for destruction of abnorng&lg
ind de abnormally,

Icalisedeehronia grmisationsoriinflayamiation eandalsmeauge gells to divi

e dvol as) ; o
rPag sl eratel B B oo iR, BEpongt ALY il frowth
rbéponsesia Elebrly Uefined] clgrohie ittithht stisdulaticasare dedribiod esumetaplasias, In

type is different and may respond to different, .. . .
dysplasias these isaddisorganisation|of the-pattern efaquampus epitheliugy in tissues such

o s S Bt iyl B chpoio3RiHRGof Aptaion

each condition. An exanple of an inportant

chenot her apeuti c agent is.the .platinum bgsed c
MyRBeIPe SORERGS e SHRIRIEIAL KSR IeA8 GagmoRgpapeiad Bgetlt for

i - 1 |. L] d l »
AR BoA A (A g clon e Al miliha ooppin, oplc
ahd hestapdasiascPretictifig thecresponsivagess of A givgndumonr-miatad disease type to a
adj acent, .or,.Gi to_each other.. G t LISt 4
PRIt Spie 8 i s e fifesih Difds b0 b8 ol different
tRh 85k, (GshelAly, biifical treafhem Bf cicepantbéther selllartpuoliferative

I ncluding germcel |, advanced bl adder carci nong, "
disordsnsinvolyes baviegdifferavshemethgmpy treatoent QPB?DSQ\EPB each condition.

ovari an cancer, head and neck carcinoma 25 and |ung
carcinoma. Cisplatin is active against proliferating

20 ?ﬁxﬁ:ﬁ?@ém ifiportant Ehemﬁthd&apgxﬁotcagaﬁtfis aprlghmmtﬁaeed Tulgnpound
W ITS repalr necnani entu | e

cisplatn (ci-dianmingisBioromARRIm O cbr ¢ 5(NEOER" Clopihin 5 2 square

phiftat g@%ugf g@ﬁg@lclggf hb Fvo LnltRide Groups Yhnd RiSVisé, BRLIRE Pae two

one
amine groups) being adjacent, or cis, to each other.

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
jons of cisplatin, The resilting intermediate structure can then bind to a single nitrogen on
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30 ions of cisplatin. The resulting internediate
structure can then bind to a single nitrogen on -3- a
DNA nucl eotide. Followi ng that, the second chloride is
al so repl aced by another water nolecule and the

pl ati num agent then binds to a second nucl eoti de.

Bi ndi ng studies of <cisplatin with DNA have i ndicated
a preference for nitrogen 7 on two adjacent guani nes
on the same strand. It also binnds to adeni ne and
across strands to a | esser exteént. 5 The bi ndi ng of

& PR StalthticR . Ballow ettt Bk SeeoneraRlonte it lso Feais3] By gopther water
xgkk@ﬁlﬁ Qh@ﬂiegb‘lg éHVP\% E"‘bnﬂfs% Q%&cdhﬁ%u@fe&ﬁ&é ' Bﬁhdl studies of
el ns

repair becone irreversibly boun
cikpdativewith DINW) havesindicatedra prefetdmee formafpegenf7 ombvma@ytt guanines on

Dt B0 100, Bl B i P UGN L 2L 101 Uden ™

chermt her apeutic agents include car bopl atin, the
t axanes such as paclitaxel, gentitabine,

Bhefbinding of cispletin DGy mmeﬁm'o joning inteastrand enopslinks and

tgat lent s \#@g ﬂ&g\l’{t‘gg é‘c ng%ﬂggﬁﬁrﬁﬁé&ﬁgﬂ %%&Factt the attention

cﬂ’ﬁjNAtrépﬁgﬁ‘oteﬁ)stMQcﬁ B&ddﬁié irre@érsibiebaid. VFheaeiltiog distortion to the
Common ef fects of _chempt herap ar e_nausea Eﬁence cell

shaps ofi the DNA. hy: thehinding of elgplatin peavens efiesis Tepyir an

c{eg&uctl on in bone marrow function, nunbness or
ingling in hands or feet, changes in hearing,

tenporary taste alterations, |oss of appetite,

A A e 5 ey oo B e

pablith£dl! defn@MBink 2 MRor b0 oA EME afd BABirScyR RS

varl ous- cancers of other tunour types sonetifes being
i nsufficient. For exanple, sone cancer cell s have-

| o dnatural toIe nce [
Pafits SRdeeeoti drcer HsS Ry SR 2% SFuehd FARRfe'sbvere and
dRBiliEtng BIR' difebis @Re & tRAbRicItY bf B8 abiive AgeatsC Corhimon 31de effects of
developnent of tolerance in_abnormal]ly d|V|d|ng cel

chiempthgrapy iars nagsea and vomitingi Rgher sidg effetts anqlude 'ieﬁlpmf)f eduction in
bS&E bAbrDw! AR, ARG Rest 5F ARRlinE thHaRbd ookt chdiiges irPidaring,

temporary taste alterations, loss of appetite, diarthoea and allergic reactions.

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



10

15

20

25

Mul tidrug resistance thus remains a main conplication
of long-term successful tunour chenotherapy. 30
Accordingly there is a strong need to identify new,

i mproved, better and/or alternative -4- pharnmaceutica
conposi tions, agents and treatnent regi nes agai nst
chenosensitivity, nutated growmh or proliferation of
cells including cancer and rel ated di seases. There is
a further need for chenntherquutic agents which
address sone of the undesirable side effects of known
agents. There is also a need for different therapies ,

Rhanpecenijea! campesitionss agrnjsang trermen) regimss astifg! GherpBIvity,
:g'g%}:e})ﬁ%b%f’or%ﬁﬁmﬁ%n of Eglgsr' clRBfhg'cAnd¥r 44 ?éi{al‘gﬁ VYliseases. Thereisa

atment to ress-i ssues o erance
foftharmekd farchembtheraplehiic agentswehiel iaddresgsome of the undesirable side

chenot her apeuti c ents .and treat t regi nmes. ent
10" KRPWR GBS RGP I8 9100 noscfor fhttepet derapics to B avallable to

(EISERRIRL AR UEuBitol B0 riD ks O Sors i 1o provide now

aptions foir srehtmentyrddsiress issneshftelerdnee afiprotiferating cellsdo theexisting

Pempliptpewin et aut RO HEADs SRUYS SHi) eag) snersistically with
oEFcRémbthatabaRicd afe m?gl?fﬁéhﬁm dfRYCAn{ behdfotal effobs wiidlfiéan be

effects. It 1s a pre red obj ect of the present

obtaizad: wighsynsrgistinageotssan reduce the amount sng duratipn of traditional

fpanBiopti o oL R brrsOR G kibigh ity AR pividity sater
alifiristPationl¥d Ropeflly féwatenlése Bevdr sideefRls, t 0 provi de
phar maceuti cal conpositions and nethods for targeting

neopl astic cells for treatnment, which conpositions

i BRIk S5l ok Yty S Bt liions
néatkibda for thip hewtamant)tanteliorativhar prophylaxis af vancerandidiscases pssociated

N AP YA TR T
ct&%gl%iﬁbﬁd £ASnetREE: o0 IR Sreopliftid (118 For tPSatinen WhRA cRfpositions

total Iy unexpected activity of isoflavonoid |
and methods pravider iepirovédagllmactivitylinctegnsof targeting function, improved

OSSPS5 todlr B ARG

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.
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there is provided a nethod of increasing the
sensitivity of cancer cells or a tunour to a

chenot her apeuti ¢ agent by contacting said cells or
tumour with an isoflavonoid conpound of formula (1) as
set out below -5- Conpounds of the general fornula
(1) are the isoflavonoid conpounds represented by the
formula: W Rt A(1) z/ BR2s5in vvhich Rl, R2 and
Z are independently hydrogen, hydroxy, OR9, O R10,

o(
54 S0 G Boper LR e iR 25 Apltbovd by the

foahglaoaryl , al kyl aryl, al koxyaryl, thio, alkylthio,

am no, al kyI am no, 10 di al kyl am no, nitro or halo, or
R2 is as previously defined, and RlL and Z taken
together with the carborwatorrs to which they are
attached forma five-nenpered ring selected from O==,
or xX Z T 15 Rl i R4as _pkevidsly defined, and R2 and
Z taken together with arbon atons to ﬁ,hich t hey
are attached forma fj| cted from

gbered ring se(I

in which

Ry, Rz and Z are independently hydrogen, hydroxy, ORg, OC(O)Ry4, OS(O)Ry9, CHO,
C(O)R10, COCH, CO2R 10, CONR3Ry, 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~z
KL XL

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

g g

T o

and
W is Ry, A is hydrogen, hydroxy, NR;R4 or thio, and B is selected from
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O TOO TO 20 and Wis Rl, Ais hydrogen,

hydr oxy, NR3R4 or thio, and Bis selected from-6- R5
R R Yor vy YOO Wis Rl, and A and B taken
together with the carbon atons to which they are
attached 5 forma six-nenbered ring selected from qP6
XRE XR6E YYY RROORT XXRBXR6 YY R7TOR7T O
or W A and B taken together with the groups to which
they are associated are selecteggl.from 10 Ra R6 Rs R
NRGER NRs 4Re or YRZ OR2 0 R2 0 Wand A taken
together with the groups to which they are associ ated
are selected from

Rs . Rs Rs
: \/E > Y
Y Y

o) o

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

form a six-membered ring selected from

BRSO e
LEE SRR ey

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
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-7- RS RR Rg R NRoR NRIOR / NRRol1zZBzZBZ\ B
R2Z R R2 and Bis selected fromRs Rs Rs YYY 50

O

wherein R3 is hydrogen, alkyl, arylal kyl, al kenyl,

aryl, an amno acid, C(ORl1l where RI | is hydrogen,
al kyl, aryl, arylalkyl or an am no acid, or CO2R12
Were R12 is hydrogen, 10 al kyl, hal oal kyl, aryl or
aryl al kyl, R4 is hydrogen, alkyl or aryl, or R3 and
R4 taken together with the nitspgen to which they are
attached conprise pyrrolidinyl or piperidinyl, R5is
hydrogen, C(O Rl11 where R, | is as previously defined,

or

CO2R12 where R12 is as 15 previously defined, R6

i s hygy.ogen, hydroxy, alkylRgaryl, amino, thio, NRR4,

COR11 Where R11 is as previously defined, CO2R12

4 as previously defined
aNl10 aryl al kfRy~g

and B is selected from

NS )
(0] O

wherein

R;

Ry

is hydrogen, 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 R;; is hydrogen,
alkyl, haloalkyl, aryl or arylalkyl,

is hydrogen, alkyl or aryl, or

R; and R4 taken together with the nitrogen to which they are attached comprise

Rs

R

Ry

Ry

pyrrolidinyl or piperidinyl,

is hydrogen, C(O)R;; where Ry is as previously defined, or COzR;2 where R is as
previously defined, |

is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR;; where Ry, is as
previously defined, CO,R;; where R, is as previously defined or CONR3R,,

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

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

- Si(Ry3)s where Ry3 is as previously defined,
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Si (R13)3 where R13 is as previously defined, -8 RO

i s hydrogen, alkyl, haloal kyl, amno, aryl, arylalkyl,
an am no acid, alkylam no or dialkylam no, the

drawi ng "=" represents either a single bond or a
doubl e bond, T is independently hydrogen, alkyl or
aryl, 5 Xis O N or S and Yis Rl6 16 Rls Rl14
wherein 10 R14, R15 and R16 are independently
hydrogen, hydroxy, OR9, OC(OQR1Q, OS(O Rio, CHO

C(O R10, COOH, CO2R10, CONR3R4 “al kyl, hal oal kyl,

rlﬁﬂﬁéﬁﬂﬂi%ﬁ%@ﬂ%{f él%tlm, ar)a,r %{'&k}l{ﬁ%&lﬁ :a[:xrdg Qi&gdamino or
hal QiallS/larRiNg two of R14, R15 and R16 are fused

togethér to forma cyclic alkyl, aromatic or
et drawingdrat reprasents eithere, singie bpichomadeuhle benid, y

cceptable.salts .thereqf.. 15 In a preferred enbodi nent
ﬁ'hegs’égﬁ%pgpdqgayﬁgdg}gep T pre-treated with a
SOMRAYNQRPEr S famgnul a (1), prior to treatnment with the
chenot’herapeutic agent. |In another enbodi nent, the
Yospound of fornmula (1) is admi nistered concurrently
with the 20 chenotherapeutic agent . In a further
enbodi ment the conpound of_f oL I'# (1) is adninistered
after resistance to a che hérppeuti c agent is
observed in cancer cells an ugpurs, and in
particular after nultidrug stE)ge i s observed. 25
Ris

" wherein

Ru4, R1s and Ry are independently hydrogen, hydroxy, ORg, OC(O)R1q, OS(O)R10, CHO,
C(O)R19, COOH, CO2R 19, CONR3Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo, or any
two of Ry, Rys 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 freatment 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 (T) 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 nent the sensitivity of the cancer
cells or tunour to the chenotherapeutic agent is
restored or regenerated. -9- According to another
aspect there is provided a conbination therapy
conprising admnistering to a subject a
therapeutically effective anount of a conpound of
formula (1) and a chenotherapeutic agent. 5 The
conmbi nation therapy is for the_§[eatnent, prophyl axi s,
anmel i oration, defence against ‘and/or prevention of
cell proliferation and cancers including benign
prostatic hypertrophy; breast cancer; uterine cancer;
BUrbiap ¢ rashédt terdisProFiats £ EombiRhiioh e c%ﬁ@ﬁﬁfu‘g
endonetrial cancer; prostatic cancer; uterine”cancer;
aimini$iesingde s selyjectci therapewtically effectivetamibdnt of @ ssmpound of formula (T)
%ﬁ@%ﬁginglcancer, ocardi al infarction stroke,
cmotheraneufie induced skin damage or cataracts
(for conveni ence hereafter referred to as the
"therapeutic indications"). In a preferred enbodi nent

Theecombinationttherepyis fof ﬂnert@gmphsdaxis, amelioration) dgfence against
BBR BT AP Rl ) o oA B PSS pervooty

BTEARE Sinicer uterin® cander dviafitm Caivetliteioulal Sdncen liige bowelcancer;
t her apy fol | ows observed resi stance by, cancer cells

endemeiisbeanses; prostaticoaneaicrianing eanser; guddiseases gwsqeiated with oxidant

ookl i BEE SR A SRlial e i ke Sbbedl sl Bduced sin
dairlapé ogcatarhcts (ifor poveniencahéreghierabfenred 1d1as theMthietdpentic indications").

being treated is preferably 20 cancer, nore
preferably a netastatic cancer selected from breast

I@ @ Drétrre LB dinehit (2 38Minis | SFhSEontpting of FSMRIA ) precedes the

ancer, uterine cancer and/or col orectal cancer, a

afhpingstrasicafed tbthenictheyapeutio agentn Adternagivelyy theiadministration is
cgw%wr ang Lﬁaat ﬁgtpgra?r}él?{ﬂngle;g g%ﬁ&ﬁ%ﬁég ﬁ:&rapym 5 ?fgﬁ&&)? observed resistance

byRAAdR 64 MdAhmorR tHREheROMREdpehik ageitordpRnss. St at ed

nmet hods of the invention and pharnmaceuti cal agents
useful for sanme. This application also describes new

I QSfe?Qr?éﬂ b &AIRASHE 'su?d] Sct Bl oF VM1 Blotirst IR, ‘a8l B subject down-
regulation is killing off the proliferating cells. The condition 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 biologica

activity of new platinumisoflavonoid conpl exes and of
i sofl avonoid -10- conpounds of fornula (1) which form
synergi stic conpositions or conplexes with

pl ati num based chenot herapeuti c agents. The
conmpositions and platinumisofl avonoi d conpl exes are

i nportant targeting agents for g2 the delivery of
toxic signals to cells. The conpositions and nethods

of the. nt i.0n.are irected.to treat..n conditi
BpaUo Bfhl A ety Rl Hieidn® enbpRtiifls .G btds Jhm
plixtiee-badet @hertl 6ihes Pagefits. Ot her wi se unwant ed growt h

or proliferation of cells. According to an aspect of

this invention there is provided platinumisoflavonoid

1 PR A SRS o8 5 B prng s o

therdeliveiboitxickinaliGo callsl THe @mpositibap andifietiods bAthe. invention are

~ pyd XRE, al koxy, OC(O) RF, .OS5(O RF, .thio, .
Aol i3 frepting A B PLD EybIes, ok coPiapionif Phspackerised by the

bfsiuabioretAitntE of SaMlLd Bitantd it BF Bofdhifton of ocls

one of RA, RB, RC, and RD, and preferably only RA is

XRE where RE is . I soflavonoi.d co und., r epr esent ed

Aggordiedo an sepechof this inyentian ere is, proyed platinugisisollaypnord
. . . . 7 i d

co I?gléj’dn%d(l) dgﬁgé%?gegt?ggéct?iga?ﬁgkgfeg{ll nurr?xtqﬁ?ough any

one or nore of the heteroatons X or a radical of the

het er oat ons defi ned as art of RE or alternatively by
a doubl e bond on the is?ﬁl avonoi d conpound (1) 25 and

Ro""Fl’t"RB ()

Re

in which

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

X 1i80O,NRgpor S, and

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

wherein

at least one of R4, Ry, Re, and Rp, and preferably only R,, is XRg where Rp 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 ()

and

when R, is XRg, Rg, Re 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
formulae (B) and (T) respectively -11 L R6\,R6 R6--C
(CHZ2)n R6 R 6\~L L Lj L wherein L represents a
l'igating atomchosen fromN, 0 and S, 5 nis fromO
to 8, and each R6 is independently as defined above or
may together formpart of a cyclic alkyl, aromatic or
het eroaromatic structure, whichyplati numisoflavonoid
conpl exes i nclude pharnaceuticaffy acceptable salts
thereof. 10 It has also surprisingly been found by
the inventors that platinumisoflavonoid npl exes of
the general formRéa (I1)Reéave parti cRBar<utility and

effectiveness int eatnment, pro | a4, yn
amel i oration defenée agai nst, and/R@ ¥ nt |2&n of the
t herapeutic indications- noted above hus

accordi ng to another aspect of the bresentlinvention
there is provided a ﬁhod for the treatnent,
prophyl axi s, anelior on, defence ag st, and/or
prevention of the therapeutic indications described

| . . i . (o a
subj ecy??}?%eg?ape%t@gﬁﬂ;%gﬁegct [ vtg’sgrerdggn of one or
nos ol Gtoi8iand | sof | avonoid  conpl exes of the fornul a

RS inEheERR 25 iAo b iy peBiho fBmmatpta cyclic alkyl
GrfoRLhLiE 0P Reterbarbmdti Bicturyhi ch condition is

characterised by the undesi rable, detrinental or
platinam-isoflavonoid 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-isoflavonoeid

complexes of the formula (IT) 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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unwanted growth of cells, said nmethod conprising

adm nistering to said mammal an effective anount a

pl ati numisoflavonoid conplex of formula (I1) for a
time and under 25 conditions sufficient to

down-regul ate the growth of said cells. -12- In a
preferred enbodi nent the subject cell growh is
proliferation, and the subject down- regulation is
killing off the proliferating cgdls. The condition
being treated is preferably cancer, nore preferably a

pr o? t Wﬂﬁ%&é@ég‘ﬁ'%&&ﬁ Browih ??ﬁrohfe?ﬂtfcﬁf and the subject down-

atic cancer ar “cancer’ ovarian canc

neglation is killing offl thit prolifecdtmparetial 'Ibansmxdlt;ombmhmm&te(ﬁts preferably
pr ef er abl %.s varian cancer, prostatic_cancer or
GafeT, GaqTF ProfSihlaa maRgAH panger Aelcted rom breastaanstr, prostatic cancer,
YUl Giodt! Yarfdf af o BitbiHfe Qo U/ of B8kl MinddiCand more
gromth of cells, sald conprising contacting
praferablylis gvarian Iwamer,qirbstmtm cancemnmpascrefticcancer.
pl ati numi sof | avonoi d conplex of formula (Il1). 10 In a
preferred enbodi nent the subject cell gromh is
Bhbihef £5pddtioTthe prasknt Biveitioh frovidds WinethOol diwfeguliting the growth
k| I I [ ng off the proliferating cells. Another aspect of

ethpd gemprising sentactingsaidwsllg ydthogn effective amount of a

es of the formula (I1)
%ﬁq$%§§$45§%§1° fﬁoﬁ@?@ent for the treatnent,
amel i oration, defence against, prophylaxis and/or
Ereverti n of one or nore of the t her apeutic

gmbodimannt the sublsst eellgrowiiis iopandkhe subject down-

l?g%ﬁ%s%#ﬁ% con‘p?&ﬁdggg%ﬁﬁg folglrn{jllt Iam(Jlml 520| n the

treatment, anelioration, defence against, prophylaxis

n r tion of, one_or nore of the ther eut
ﬂﬁ‘%‘“i’fﬁgﬁfggﬁ the pgpscat masq}mpre'rlde e gse.akpiptin tinutha 4aa'ﬁn°1d
dOkriPldxds of R BERlh (ITPfor them! lﬁﬁf:tﬂigz'ﬁ a tREACANERFD  treatment,

anel i oration, defence agalnst and/or treatnment o

anrediorgdion: defenaedigeinst, prophyhixisand/or praventisreef eecoranonemf dhe
flavon0|d conpl exes of the fornmula (11
Bt i Sionf or more

In association wth one or
carriers or excipients.

Another aspect of the present invention provides the use of one or more platinum-
isoflavonoid complexes of the formula (II) in the treatment, amelioration, defence against,

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 (IY) in association with one or

more pharmaceutical carriers and/or excipients.



Anot her aspect of the invention provides a therapeutic
conposi tion which conprises one or nore

pl-ati num i sof |l avonoi d conpl exes of the formula (11) in
association with one or 30 nore pharnmaceutica
carriers and/or excipients. -13- Another aspect of the
present invention provides a drink or food-stuff,

whi ch contains one or nore platinumisoflavonoid

conpl exes of the formula (11). f The present invention
al so provi des conpositions conprising a platinum
conplex of the general formula (lla), 70 RJ- Pt - RH
(Ifa) R1L 10 in which RO, RH, RI, and RJ are

Imﬂﬁf: %%atdﬂth@ﬁ.leeem ARy ﬁro@{dég % Mrinfer %Tﬂ@cﬁ'@ontams one

hio, alkylth am no, 'am no or di al kyl am no
psmme Nﬂnumnd@ﬂaambldzk(omplehmfagefommla(@l), aryl al kyl ,
al kenyl, aryl or an amino acid, 15 or a
phar maceuti cally acceptabl e salt t hereof, and an

5  [THOpledotid NBictis® BIO Prslidds copPBSiAbns éUnEi}ﬁs%lé d pladifium complex of the

defi ned above.. These conpositions conprising a
wadA)ex of the fornula (11a) and an
i sofl avonoi d conmpound of the forrmula (1) are found to
have particular utility, effectiveness 20 and
synergismin the treatriggt, prophylaxis, anelioration
def ence agai nst, and/or| prevention of the therapeutic
i ndi cations set outg abhgwe @hus accordi o anot her
aspect of the presg%k [ vegﬁfon there qua?OVIded a
nmet hod for the treatneht, prophyl axis, anelloratlon
def ence agai nst, and/ orMipreventi on of the 25
t herapeutic indications which conprises adm ni stering
to a subject a therapeutically effective anount of
10 i6G¥RESi tions conprising a plati num conpl ex of the

for rrul a (Ha)
Ry, and R; are mdependently halo, hydroxy, alkoxy, OC(O)RK, OS(O)Rg , thio,

alkylthm, amino, alkylamino or dialkylamino,
X isO,NRgorS, and
Ry is hydrogen, alkyl, arylalkyl, alkenyl, aryl or an amino acid,
15  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 (fla) and an
isoflavonoid compound of the formula (I) are found to have particular utility, effectiveness
20  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

25  therapeutic indications which comprises administering to a subject a therapeutically
effective amount of compositions comprising a platinum complex of the formula (Il2) in

conjunction with an isoflavonoid compound of formula (I).
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conjunction with an isoflavonoid conpound of fornula
(I'). -14- Another aspect of the present invention

provi des the conbi ned use of a platinumconplex of
the fornmula (Us) and an isoflavonoid conpound of -the-
formula (1) in the manufacture of a nedi canent for
the treatnent, anelioration, defence against,

prophyl axis and/or 5 prevention of the therapeutic

i ndi cations. Another aspect of_jfie present invention
provi des the use of a platinumconplex of the formula
(I'la) and an isoflavonoid conpound of the fornmula (1)
in the treatnment, anelioration, defence against,
Rty laspecSofthe hedseR! vertionQstodilled the dohifbiedanteiof a platinum complex
i ndi cations. 10 Anot her aspect of the presen

iofi therfornata (He\andan isoflgveneidieomponnd 0&%&9@%?&0&@ the manufacture of
’ g ' ! _
e REmb B fnd | b8l Bliiohlon GG, SRR WofHlylaxis and/or

preventionofithe thefapeaticindicatived. pi ents. 15 Anot her aspect
of the present invention provides an agent for the

treatment, prophylaxis, anelioration, defence against

ARERF e S TR el WU BANEIS U RS HAAAT, Wik of e

conprises a co ion conprising a platirnumco

ffrrantec(Tiad amd breisOfldwgnoih compound of theaformoladT)cin rthe treatmenit,
the.fornula. (1) either alqgne or. in association wth . ., ..,
FmeliQration, FEfeS'E%?WfBPah X5 phdiog Rrevansionaf thi therppeutic indications.
this specification and the clains which follow unless

the text requires otherw se, the word "conprise", and

Aapﬁhalfj aspect of gwrpragﬁnt l‘mmpﬁduswvlid@ g'kijmofv,pirising@ platinurh complex of
{iF SBIBE 319 380 % igo TRt SppptEiBe By M atongior n

AsBScigtion with 6fe &f maryca2iiéie br bXdigignts. or step or group of
integers or steps. 25 Brief Description of the Figures

Figure 1 represents the cell viability of various

KBOME asfidth b iHePr8seBY fiivetidd §o¢18ks an agent for the treatment, prophylaxis,
amelioration, defence against and/or treatment of the therapeutic indications which
comprises a composition comprising a platinum complex of the formula (Ia} 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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concentrations of carboplatin. -15- Figure 2
represents the cell viability of various cancer cel
lines over different concentrations of paclitaxel.
Figure 3 represents the cell viability of various
cancer cell lines over different 5 concentrations of
carboplatin foll ow ng dehydroequol pre-treatnent.
Figure 4 represents the cell viability of various
cancer cell lines over different _ concentrations of
paclitaxel follow ng dehydroequol pre-treatnent. 10

g B RS i et vt Bl of oS aReer L eR ter dilfentan

ScHeERRFatiohy OF f&llitakeyV t h and wi t hout dehydroequol
pre-treatment. Figure 6 represents tunour nass

conpari son of dehydrequol and cisplatin when delivered

il itpfontis el o sfpcer 48 e e effeeen

ERbERRABASof :iBYP1a ouawumwoéwbl%&e-&eﬁﬁﬂ%hﬁquol and
cisplatin when “delivered as sSingle active agents or
conbi nation therapy with the 5% HPBCD vehicl e control

B8 B ot Sl VR R JhctorR oaiet oAE R 68 TRt
donsaptrations afrpaeMemubwmgtdeﬁy&ﬂequol prectdatinent onpari son

with the HPBCD 5% vehicle control. Detail ed
Description of the Invention 25 The terns

Ee5 r e s Weslchf DI RAI0NS of SfioolhE bt (UG Beument resistant
avaziay danserd I Ehasdis ywithnamiowitioait dehjlme@gl preptesatinent.

phenyl group from the pyran ring based on a
1, 2- di phenyl propane system Thus, the classes of

enBODR0AH Indsd &nSriBoh Bf’déhzd tedib] S atin when delivered

isoflavenes I sof | avans, |sof avanones, |sof vanol s
agsitigletactive agentsrar c@mbématmal therapyewith ther5 % GIPRED vehide control group.
i sof | avones, isofl avone derivatives or 30 isoflavonoid
conpounds.

Figure 7 represents tumour volume comparison of dehydrequol 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-diplienylprop'ane 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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-16- The term"alkyl" is taken to nean both straight
chai n and branched chai n al kyl groups such as nethyl,
et hyl, propyl, isopropyl, butyl, isobutyl, secbutyl,
tertiary butyl, and the |ike. The alkyl group has 1
to 10 carbon atons, preferably from1l to 6 carbon
atons, nore 5 preferably nethyl, ethyl propyl or
i sopropyl. The al kyl group may optionally be
substituted by one or nore of fl&orine, chlorine,
brom ne, iodine, carboxyl, Cl-C4- al koxycarbonyl,
Cl CA- al kyl am no- car bonyl ,

-(Cl- 4- aIkyI - am no- carbonyl hydr oxyl,
dlw@ma'rall@slyls s, bomlsn@ngmmgmmﬁmnmmn alky! groups such

55#“%@' s oy, sdnpyt BLR e hyicss RS ooy gl fod the lke.

Fm p®as |1 @6 20 kxrbon Revkrist weﬁﬁablbw € t®6 cfoRl atoms, more

ydr oxy, C1- C4- al koxy, carbonyl,
elef@ablm m@iyle athubmpyl arisoprapyd ist alkybgnonp anay aptionallyybe

pibstiifed 8 She il i B BRE Sl Binb e ot Qartfy S o
aﬁcemralﬂtjnw falutlof-mkymlaﬁ?-emmﬂ ﬁdzf(ﬁﬂi CﬁXsﬂl@ﬂt }-@mino-carbonyl, hydroxyl,
W i ncl ude nonohal ogenat ed
e R FoiaR, G otk RRPBERA G Cahlkylthigy GorGi-cyeloally or
?,prred hal oal kyl groups are trifluoromnethyl and
E’én af | uor oet hyI 20 The term "pharmaceutically
acceptable salt" refers to an organi c or inorganic

ety th . arrlesac ndt canb
Lo ey T Raph R andipay be optionally substituted
BP6MY or ma‘uercle@ﬁam&?, yﬂl%x? Oeﬂhﬂtbxf yB'C -C4~alkoxycarbonyl, Ci-
counter-anion In sal t.  Pharnaceut’i cal | y accept abl’e
Gaﬂﬂfwl%ﬂanﬁlokﬂmabo those of skilled in the art, and
include but are not limted to sodium potassium
cal cium zinc and quaternary am ne. Pharnaceutically

Plecctein dhdle” RithlsnSto dhctluddfikdro)\dhidre, Brofaandiiodk f]})‘réfetably fluoro and
the art, and include but are not linmited to ¢ ride

@&Pdpere preferably duons; disferepeste forrxample, Srdeatkyl'twall inclyde

L I N e g .

hajmaikya groups ate eifluoromeihyllaad pentafli@otthyl. s capabl e of
provi di ng _
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. Phammaceutically 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



-17- directly or indirectly, the parent conpound or
nmetabolite, or that exhibits activity itself Prodrugs
are included within the scope of the present

i nvention. As used herein, the terns "treatnent",
"prophyl axi s" or "prevention", "anelioration" and 5
the like are to be considered in their broadest
context. In particular, the term"treatnment" does not
necessarily inply that an anin§!7[s treated until

total recovery. Accordingly, reatment” incl udes

AR ot e PO LA Bl e, A oat i aoivityisel
rméaaﬁgmetditﬁudéﬁhtﬁih tH@éﬁSbé’@ftﬁG gﬁ.}w&fﬂoﬁr

condition. 10 Preferred isoflav n0| conmpounds of
formula (1) are selected fromgeneral formulae (I11)-

f%?%ubﬁigggﬂ’n@}eetfﬁ%' erﬁbl X" are ;ﬁl ect ed from igemq'gﬁlgh@atlon" and

A% IkeZard B Be dorsidered’ mﬁeﬁ?oﬁ’es@oﬁeﬂ\/ )i} ?ﬁné’élai’/'t%teﬁnltreannmt"
15 Z \ 15 Rla Rl4 -18- WWR O R6 (M |

do¢s not negesgarily implycthat an anivhal ix Geateyuntil/towl tecaveyRidwcondingly,
Rredtm&hi® lﬁ?ch(cle)s()anqehoratlon of the symptoms or severity of a particular condition or
preventing or otherwise reducing the risk of developing a particular condition.

Preferred isoflavonoid compounds of formula (I) are selected from general formulae (IIT)-
(IX), and more preferably are selected from general formulae (TV)-(IX):
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Z\ Il \ RRe RZ1 /| RRa 5 in which RL, R2, R5 RS,
R14, R15, Wand Z are as defined above, nore
preferably 10 Rl, R2, Rl14, R15, Wand Z are

i ndependent |y hydrogen, hydroxy, OR9, OC(O) R10,

C(O R10, COQON, CO2R10, al kyl, hal oal kyl, aryl al kyl,
aryl, thio, alkylthio, amno, alkylam no,

di al kylam no, nitro or halo, R5 is hydrogen, C(OR1l1l
where R11 is hydrogen, alkyl,.agyl, or an am no acid,
or CO2R12 where R12 is hydrogen, alkyl or aryl, 15 R6
IS hyw ogen, hydroxy, alkyl, aryl, CORp1 where R11. is
gvi ously defined, or CO2R12 wherp Rl12 is as

Rievigusl yOdefiRgd, RO iguIgl kyl,
' ere R11 is as previous

Ri g , am no, aryl R
#kylMg ARAN 0, 20 mz?é prefery 15
R14 apfe i ndepenfj hydr oxy, OR9, X O RID or

-19- Re, RI5 S a gre i ndependent I"}e hy@ ogen;

hydroxy, OR9, OC(O) R10,''C(O) R10, COOH, CX2R10, al kyl,
hal oal kyl, or halo, R5 is hydrogen, C(O Rll where R11
is hydrogen or alkyl, or CO2R12 where R12 is hydrogen
or alkyl, 5 R6 is hydrogen or hydroxy, R9 is alkyl,
arylal kyl or C(ORLl1l where R1l1 is as previously
defined, and Rio is Rydrogen or alkyl,

Ry OH _Rs (1X)

in which
R, Ra, Rs, Rs, Ris, Rys, W and Z are as defined above,

more preferably _

Ri, Rz, Ry, Rys, W and Z are independently hydrogen, hydroxy, ORg, OC(O)R0,
C(O)Ry0, COOH, CO,R ¢, alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, amino,
alkylamino, dialkyllamino, nitro or halo,

Rs is hydrogen, C(O)Ry; where Ry; is hydrogen, alkyl, aryl, or an amino acid, or CO;R2
where R is hydrogen, alkyl or aryl,

Rs is hydrogen, hydroxy, alkyl, aryl, COR}; where Ry, is as previously defined, or
CO2R )2 where Ry; is as previously defined,

Ry 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 R4 are independently hydroxy, ORg, OC(O)R;p or halo,
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and nore preferably 10 R1 and R14 are independently
hydr oxy, nethoxy, benzyl oxy, acetyloxy or chloro, R2,
R15, Wand Z are independently hydrogen, hydroxy,

met hoxy, benzyl oxy, acetyl oxy, nethyl,
trifluoronmethyl or chloro, RS is hydrogen or CO2R12
where R12 is hydrogen or nethyl, and R6 is hydrogen.
15 Particularly preferred isoflavonoid conmpounds of
formula (1) are selected from-19HO O HOO O O OH Ow

2 HOOHOOOHOOH O™H9 alo:~Ow 3 4 -20 - HO/ O
Y ﬂs%d@"m@ &égeﬁd&tlgmgdgéé@ Hydtdy, DRy, OCEHRGEGH,,,

(cis) (trans)
COOH, COsR q, alkyl, haloalkyl, or halo,

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

R is hydrogen or hydroxy,

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

Ryo is hydrogen or alkyl,

and more preferably ‘

R, 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 R;; is hydrogen or methyl, and

Rg 1is hydrogen.

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

HO HO




-

\

13 14 -21- Bz0O/ O HO O OBz
/\ OH 17 18 HO
I

\' A OH

19 20 HO/ QH OH \

HOHOH 9 10 HOOHOH 5 11 12
/
oH

\

H

Ove CH
O I
OH OH

-20-




22 21 -22- HOHH/ OHM VI HOOH 2324 H/ O
oa\yyva\vl \HOOH 2526 HH\ ~1 \ M OH
M OOH 2728 HOHMe OHM OHOH 29 30 51n a
further enbodi ment the preferred isofl avonoid
conmpounds are the isoflav-3-ene and isoflavan
conpounds of general formula (VI), and nore preferred
are the 3-ene conpounds of the general fornula (Vla):
-23- -21-

J o I




WR, / OR6 Z\ / RI5 (Ma) 2 R4 in which Rl, R2,
R6, R14, R15, Wand Z are as defined above; 5 nore
preferably Rl, R2, Rl4, R15, Wand Z are independently
hydr ogen, hydroxy, OR9, OC(O R10, C(O Ri o, COON,
CO2R10, al kyl, hal oal kyl, arylal kyl, aryl, thio,

al kyl thi o, am no, alkylam no, dialkylamno, nitro or
hal o, 10 R6 is hydrogen, hydroxy, alkyl, aryl, CORl1l
where R11 is as previously def.pped, or CO2R12 where
R12 is as previously defined, RO is alkyl, haloalkyl,

| ) R11 where R11 |Ia
def i ned : i s hydrogen, alKyl

R14, R15, Wand Z af
OR9, OC(QR10, C(OR
hal oal kyl, or halo, R§ is Gjrblr ogen,
arylal kyl or C(O Rl1l where R11 is as previously

defined, and Ri o is hyd@3en or alkyl, and nore 24
pre rably R, 1s hydroxy, nethoxy,
X25 R2, R4,
indepeno , hydroxy,

OH
27
I
Me OH 0
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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acetyloxy, nmethyl, trifluoronmethyl or chloro, and -24-
R6 i s hydrogen, including pharmaceutically acceptable
salts and derivatives thereof. In a nost preferred
enbodi nent of the invention the isoflavonoid conpound
is 5 dehydroequol, Cpd. 12. As such, particular
reference is made to dehydroequol in the description,
Exanpl es which foll ow and acconpanyi ng draw ngs
however this is not to be takeggas being
unnecessarily limting on the disclosure of the
i nvention provided heﬁfin. Chenot her apeuti c agents
are generally groupedijas DNA interactive agents, 10
antinet abol i t es,Rfubybin- L0t er 2Rgi ve agents, hornona
agents, other agent§ aspar agi nase or |
hydr oxyurea. Each q e&otherape@%?%
agents can be f@ wpe Of activity or
conmpound. Chenot her apduti c agen ed in conbination
with the isoflavonoidReonpound 0 vyl a (1) of the
present invention, or salts thereof of‘4 he present
i nvention, nmay be selected fromany of these groups
but are not 15 limted thereto. For a detailed
i whigbsi on of the chenot herapeutic agents and their
tho f adnini stration, .see . Don, et al, Cancer
% YpHts n’ﬂ’ﬂo%ﬂreaf °@E?‘f‘f'bi9ﬁ,e; pages 15- 34,
Appl eton and Lang (Connecticut, 1994) herein
i ncorporated by reference. DNA-interactive agents
maeed preferalilky| ati ng agents, e.g. cisplatin,

RcRP R0 305 87 83 iRleprideRll BFnmmeli, iR ORI ERo

|| (O, COOH, €0gR, SRTL hiloalkyi, arylllyL|aesntid, alkio, amino,

noni_nt ercal ati ng topoi sonerase | i nhi bitors such as,
et ckdamino, ¢ pige-orJAlP, t he DNA ni nor groove

Rl o Byl Sy i B R S RIS R pio¥idlelfUbfined, or
DNACOENA where R4 as previontlgdefinal, or with snal |l er amino

165 A ol G e o7 0GR Whots Rogh i pisviauehy dened, and

Rﬁ'ibﬂ dogh %ﬁéﬁl,takkﬁﬂb,’arﬂuﬁx'ﬂaﬁﬁwa&icﬁ'ﬁ%nﬁnsf& lap4lamino,
p

osphat &, “or “sul fhydryl group in nuc¢leic acids,
proteins, amno acids, or in

more preferably

R; ishydroxy, ORg, OC(O)Ry, or halo,

Ri, Ri4, Ri5, W and Z are independently hydrogen, hydroxy, ORg, OC(O)R 10, C(O)Ry0,
COOH, CO,Ryy, alkyl, haloalkyl, or halo,

Rs is hydrogen,

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

Ry is hydrogen or alkyl,

and more preferably

R; is hydroxy, methoxy, benzyloxy, acetyloxy or chioro,

Rz, R4, Ris, W and Z are independently hydrogen, hydroxy, methoxy, benzyloxy,
acetyloxy, methyl, trifluoromethyl or chloro, and
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gl ut at hi one. The nmechani sm and the rol e of these
al kyl ati ng agents in cancer therapy is not 30 well
under st ood. -25- Typical alkylating agents incl ude,
but are not limted to, nitrogen nustards, such as
chl oranmbuci |, cycl ophospham de, i sofam de,
nmechl or et ham ne, nel phal an, uracil nustard; aziridine
such as thiotepa; nethanesul phonate esters such as
busul fan; nitroso ureas, such 53fs carnustine,
| omusti ne, streptozocin; platinum conpl exes, such as

h S ' carbopl atin; bioreductive al kyl ator, such
g%*ﬁ%?%ﬁﬁ%?%, and procarbazi ne, dacarbazi ne and
dhtloding pharaceddisalls becepthble itk adidétvanives thefdofde

bl eomycin, for exanple. 10 DNA topoi sonerase |
inhibitors include the follow ng intercal ators, such

| «

2 AR5 enf Sk DYy AR B B onot EcthGAE 8

niehydroesguoB ICptiol:  As wadh, partietap reférencenis ehddend debydieequol in the

for exa e. \ m.nor groove binder is plicanycin, .
W@R%@Wﬁ%ﬁk Fﬁ&% JoceuPAFIg feawings howeves this is not to be
PGS bliBg uflieoPliaiiy Emllgth RY 1APBete Jirth bblon provided herein.
deoxyri bonucl eosi de tri phosphates that are the

[ diate precursors for synt hesi.s,. thus, =

R iElRaRio sasnE 3¢ scrbrully sredieae PN Brintoetive AgeRhos

afitim et G Sbulth-itefac 'ﬁﬁéa%bm@némm ! jgg&@e péﬁﬂmﬁ"aﬁents such as

i ncorporated in anabolic 20 nucl eoti t hways. These

asparagmasssorhydraxyareas Hach of the goups pf cipmzotberapeitic agentsxan be

et 8% dea B S of GRATHE 6F Bl ChEpbAeRPIFE edthf od n
eorhbigativnovith thedsofRsonsidiconipbandbEframdlal(T) o¥ethé predbt invention, or
ant agonj sts, such as fluaorouracil, 25

o
?‘1}{% g{gwg 3 {hermrereRbinvenstom maydeeleetedifinan 2y pEhess greups but are not
Aifled therew. irdt B ﬁetgfltl#] P%S%%%ﬁ‘g?ﬁ% %e&mth%lﬁ#%@% agents and their method

mer capt opuri ne, ara
ofedmomistaation; sexidor, db ah aneat Clbmotheardpy Haadbdokh 2d edition, pages 15-

Rl S el o RromerpRSbulmietnee

DNA-interactive agents include alkylating agents, e. g cisplatin, cyclophosphamide,
altretamine; DNA strand-breakage agents, such as bleomycin; intercalating topoisomerase
Il inhibitors, e.g., dactinomycin and doxorubicin); nonintercalating topoisomerase IT
mhibitors 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,
carboiyl, phosphate, or sulthydryl group in nucleic acids, proteins, amino acids, or in
glutathione. The mechanism and the role of these alkylating agents in cancer therapy is not

well understood.
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30 polynerizes to formcellular m crotubul es.

M crotubul es are critical cell structure units. -26-
When the interactive agents bind the protein, the cel
can not formmcrotubules. Tubulin interactive agents
i nclude vincristine and vinbl astine, both al kal oi ds
and paclitaxel (Taxol), for exanple. 5 Hornona

agents are al so useful in the treatnent of cancers and
tunors. They are used in hornp?gLIy suscepti bl e
tunors and are usually derived Tromnatural sources.
Hor nonal agents include, but are not limted to,
estrogens, conjugated estrogens and ethinyl estradio
alypicdl allcplating iap s inehle, but kOt lin#ddSOnikdPen mustards, such as
éggnestrol; progestins such as hydroxyprogesterone

ioragabuctl, gxclephospharpideisefamide, meghlesesbamine) melphelan, uracil mustard;
. t )
AR b ok, Mo SRAATAGTN Srord Bl s &Ry pifposo ureas, such
/A cammisting ﬂbﬂlﬁﬁtﬁkﬁﬁt&p&&ﬁh@pﬁﬁﬁﬁxﬁ%ﬁ#ﬁ&,ﬁw k&\¢isplatin, carboplatin;

g’dre al, cortisol or hydrocortisgne. They are used .
Bve Ty SUgh3S TIOMYEinang o; dacathagize|and gliretamine.

the ability of sone to inhibit mtotic divisions and

to halt DNA synthesis. These conpounds include, but

INA sivandbresking agabts mclude blionsoire forcemphs. hasone,

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

hor none rel easi ng hornone agents or

DI pbisoRichust T MAMiBE: MONIDHR ol Rff0RteN ot Cond 86lamsacrine,
primarily the treatment of prostate cancer. ese

flactinomycine daunorubicin, doxerubicin fadtiaguysin)eidarubacing antlanitoxantrone;

g@%&% E%Q,qu%ﬁ ﬁ%%ﬁg&é& %ﬁf*%‘gﬁgdg’tﬁ{ %gag&pl%.gr t gia npl e,
anti estrogeni ¢ agents such as tanoxifen, antiandrogen

ggﬁﬁ‘{&s such as flutam de; and antiadrenal agents such
{REgn grogke bindes s pljrumpein, for geamples Further agents

i nclude the follow ng: hydroxyurea appears to act
primarily through inhibition of the enzyne

Antimetabdlied inthrfare orithtthes prodastibrasiiinichil £deby Snedf two major

X T T AT N
dré/{He¥nmediate precursors for DNA synthesis, thus inhibiting DNA replication. Certain
of the compounds are analogues of putines 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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-27- Preferred chenot herapeutic agents for use in the
subj ect invention are cisplatin, carboplatin, taxo
(paclitaxel), fluorouracil, fluxuridine,

cycl ophospham de ifosfam de, hexanethyl nel am ne,
estranustine, mtonycin, and docetaxel. 5 Conpounds of
formula (I) also exhibit chenotherapeutic activity and
inthis regard particular reference can be nade to
dehydr oequol , .Cpd. 12. Preferregghi dentate and
tridentate platinun1ligands of the present invention

S e SO L ) By il b i

eintayacmme agerﬁs mchmln ivincaistinel aritOvinblastirien bothi atiealeidsl ad petitaxel (Taxol),
c‘t? nds well known in the art. Preferred plati num

E‘ﬁ’f%ﬁ' are hal o and amino substituted, nore
preferably chloro and am ne substituted, nore
preferably cis-dichlorodi am no substituted Preferred
piermonahagentsairt alsonsdful indbpireatmsntoficancers mchhhnorhdl‘hey are used in

e e blnssiof andprs pRiaf Sorbued Rommagal sources. Hormonal
bt idcitRIbuRERGURARedb, éﬁﬁ%ggﬁﬁgslﬁeﬁﬁ ?Jhtd&:&fsis &@'Ghiny] estradiol

part| cul ar application in the'tre eases

and disthylatilbesterpl, ghlom;snm@nugirﬂmmlspm@emumhaect s,

%9@59%%2%%%% SRS Bl o5 AR androgenssuch

Mmf&tmwaﬂﬁe e{] méth es@dsterone
(1) and (Ha) which arereqwredlna er apeu
treatment according to the invention wll depend upon

AR U or B g il ArlfooPAIEE bt bfieonisone. They

axased bétmuse:ohﬂet anin-nhtkmgaﬁ)f‘}ebézﬁﬁts dshwelliibe @.ﬁlhty of some to

t d.th f th t t
82%%?}8 at,i 04{ %t?sﬂqﬂd ég?lplc g}b% 5 % ‘EF?SF | e pq%alyo%gds mclude but are not
Afied t6 ﬁa?écﬁﬁisdne &x%@@ﬁﬁonénﬁileﬁﬁgﬂ%u?&ioﬂ and isolone.

conventi onal | y practised. See or exanple, o man
and G | man, The Phar nmacol ogi cal BaS| s of

7t h Edi Th, i fi
FRBBAS hbiiRene seicaiing hilpins e BRAoERBR RS bignone
m are H@C@Pﬁhﬁi@fﬂlé ﬁr@atﬁiéht @Pﬁrosthﬁ%aﬁ&#t Phédt include leuprolide

“adm nistration and other well Known factors as

et andegpsarsinacetpis. Toowpravent shebiosynthesiseofistaroidain thatestes.
may be in

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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30 the range of 0.1 ng to 10 g; typically fromO0.5 ng
to 1 g; preferably from50 ng to 200 -28- ny.

I mportantly the synergistic relationship of the

i sof l avonoi d conpounds of general fornmula (1) and the
chenot herapeuti c agent allow for sighificant
reductions in dosage reginmes of relatively toxic
drugs such as cisplatin, paclitaxel and carboplatin
for exanple. 5 O her preferred_ﬁp§age regi mes and
amounts are set out in the Exanples and acconpanying

awm ngs,. T roducti on_.of a.pharnmaceuti cal . .
FHRY oo ieshbouhE Se e of st i e sHaccteveahen aroccisplatn,
caBopRtih,aBfol tfichitdkel) CHtCroR@RiL( fidfuridniay SRIGHHS ide ifosfamide,
heregfﬁter ref_errede}tjo as the “active i?yé@gpg%hrﬂg"gws
bexamefhylmelamine, @stranaustine mitomycing andbdogetaxel.
pharmaceutically or veterinarially acceptable
carriers and/or excipients as are well known in the

Sompoliids sTEHinmas (VR pxﬁbit%ﬁﬁ:%ﬂwr@@ut?&&ﬁmt? l2h& irl ¢hid feBard
sense of being conpatible with any other ingredients
Pticwlar refarenaecan be made tmd@zyquugﬁcadl B.erious to the
subject. The carrier or 15 excipient my be a solid

or aliquid, or both, and is preferably fornul ated

Récfdrredrtsidanarp and tridentse phitinutoHgands of the invention include those
tablet, which may contain from0.5%to 59% by . wei ght
epmpagly knpppdn therist fier exarplsy stitablepidentyte igapda may be gelected from

. : .
iétgiggfr{%ér at e ﬂ&%ng?g%f-@i rmi a%l gﬁaéhgp%{&g%ventl on, tithe ar.
which may be prepared.by any of the well known

eghni s of pharmac nsi sting essentially 20 of
Eraferite AR coBPGRe, Are Balg AnR Al guRSGielgFe gHefoggbly chloro and
NG sabARMAEE More JHERMID (chr-ditHRrdddriitb Fubsitited! Préferred platinum-
dnvention include those suitable for oral, rectal,
ignflaveneid aempdencs (are prefemabiyphalp andizming substituted, motepraferably cis-

. .sphcut angous, intra | ar,

(iﬁéﬂ%r'rg er rra%u;%m%'?égioﬁﬂ’ ﬁm&ﬁ%aﬁgﬁﬁ@ﬁ?@er mal

adm ni stration, although the nost suitable route in
any 25 given case wilIl depend on the nature and

Cosmnaandy oft the Hresesh dRYemsionn Bavey peiticalee pplieation ithéhe treatment of
dg@%ea&t)gﬁa@or rrut 'o?uk‘%ﬁltﬁ% g%cﬁxé ¢ ég&%g:?lgl UE&GL 'afidrogenic effects,

el ng use ation su
vastlidatosy emd spasmodiy elffects) inflaminedoryreffdits and bridativé sffects.
such as capsules, sachets, |ozenges, or tablets, each
containing a predeterm ned anount of the

The amount of compounds of formulae (I), (II) or () and ([fa) 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 I 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 Editidn, 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

Q




30 active conpound; as a powder or granules; as a
sol ution or a suspension in an aqueous or -29-
non-aqueous liquid; or as an oil-in-water or
water-in-oil emulsion. Such formul ati ons nmay be-
prepared by any suitable nethod of pharmacy which
i ncludes the step of bringing into association the
active conpound and a suitable carrier (which may
contain one or nore accessory jngredients as noted
above). In general, the fornulations of the invention
e [ red by unj.for nd .ntimately. adm xi n

T TBrERT. B siemeisic FiAtionefiy pe it soBiendidF ammiuataof seneral
$6rnila (Rird 86 chéthotheraPeut’i WgehlRidw fof sipAERAABFeductions in dosage
shaping the resulting mxture such as to forma unit
semmeeof relgtively tonit drugs sucihisatisplatin, peclisaxsb and darboplatin for example.
conpressing or noulding a powder or granul es
contai ning the active conmpound, optionally with one or

5  Othiee praferecisdusygd Bginteti ediasoun i/ ié 58 Datin{ (RS ERhmplR ¥nb e
prepared by conpressing, in a 10 suitable nmachine, the

ree-flowi ng, such as a powder or

granul es optionally m xed with a binder, [ubricant,
inert diluent, and/or surface active/di spersing
E@@p¢ﬂh@ﬁonMﬁﬁbﬁgﬁm&zﬁﬁﬁﬂsotg?wﬂﬁglﬁndhsﬁaufrnﬂ(ﬂhh@ﬂuﬁﬁxmﬁo
a . suj.t ahl e, machi.pe e powdere conpound_ noi st ened,
{EHtcrR hereit fespribgel (or comeplenas haneAtiR Flbioh & a4 the Aative

10 I ozlenges?%:rgg%l?‘g} ng t h%@g@c{ﬂ\?? (E:Ig*n%gung [ nﬁ%guy or veterinanially
geceptahle eatribes /o excipientssas arowell known imthearior

tragacanth; and pastilles conprising the conpound in
an inert base such as gelatin and glycerin or sucrose

Hhittafiier fikt, of BorzSe] bR Hicképtilie B the B6hsE bE BERE coipanAbleSHith any other
Suitable for parenteral ‘adm ni strati on conveniently

én thedpmmdation and mugsmep be d@lbbrigu?fo they fulquti \Ihe carrier or
s EFRARED b MR RPYROBHEDLBHE 0T BFEI B0 e

cpmppaichds :wtit-duse, fop eriapiph Jabfl N Hich hfdy@dntain from 0.5% to 59% by
intra g}ousl y, al though adm nistration may al so be
B of B8 agijve cRmppunds osubio 09k e by welahhof thesstive gpmpend. One or
r « . » . »
ARt SR CERpolls Ly B incoHfoto ARAL MekfilicH e B ipventiap, which
meytheprepares iyl anyi afdhdwielldmowndechnizjuee of pigarinaey caxmsisting egsentially

1 teril d i ' i th the bl ood.
20 of %ﬁﬁ%écgﬁqﬁkp npaqlﬂso !?rqllwﬁu g one ore more(.) gccwsory ingredients.

The formulations of the invention include those suitable for oral, rectal, optical, buccal (for
example, sublingual), parenteral (for example, subcutaneous, intramuscular, intradermal,
or intravenous) and transdermal administration, although the most suitable route in any

25  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

30  active compound; as a powder or granules; as a solution or a suspension in an aqueous or
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according to the invention generally contain fromO.1
%to 60% w v of active conpound(s) and are

adm nistered at a rate of 0.1 m/mnute/ kg or as
appropriate. Parenteral admnistration is a preferred
route of adm nistration for the conpounds of the
present 30 invention. -30- Fornulations suitable for
rectal administration are preferably presented as unit
dose suppositories. These may_ii _prepared by adm xi ng
the active conpound with one or re conventional

solid carriers, for e)ia,rrpl e, cocoa butter, and then i
PR RRGOY AN i jag A gilanratén aravatergnmil elsign. Such formulations may

g y I . b i o
t hei SEI Ir"ld gf?%ﬁ“&%?@ r{i%tkgﬁ °§ﬂe g g‘lr:ym o¥ girlla{&&%tt?r%%# Of bringing into
cassoniatidndhv\; ami,:e pasipoundjaid z:j &ptablla caain\r/Qwhfch mdy ¢ortain one or more
Carriers i,.C na e, us i ncl ude sel i_ne, \ ]
P AnE D ah ISA 25815 c G S5esHlc i dpgmullns of the invention are
gﬂﬂéﬁﬁdy ‘iﬁgfoéglégél}ﬁ Y, pre(ysent até gﬁ%%%{é;% riat [ gﬁwg} a liquid or

f divided selidcasienonbothpandthemyf mecessaryyshagifg the réswlting mixture

A | es _of, such., conpositio i nclLude co tic .
St osmb 3 £ oSS, o, SRR o RLet Y 0¥ 3 Goupressing or
366118ing b pawderor Bamiles dInkaAME TRe abtive Eﬁﬁ?@ﬁ:ﬁi, BpEiGAMS with one or
15 adapted to remain_in intinmate contact with the L
SRITE 8pqeRapry ingredients cCpmpresseddablgtspnay berpreparesd by comprsssing, in a

' it i t

Suftibte eilnd B ATpilt e SEC ORI IR 85 polbfer o gpmtes
Obtimfadi?r m‘xedmiat r':ia,a tﬁm(ijerj\:lu:)ﬁcéhtﬁnéﬂt ﬂﬂﬁlﬁﬁ,l thitlfﬁzo Ei sﬁffadul '%dtive/dispersing
respec 0 sai d active conmpound. . -or nul at i ons
a5eeh| Moded gy hemadehymeulding, Bie sHitablo merhipe, the powdered

j ] i j for exanpl e,
Efbd@idatloidiénod At AR gh‘?g)ﬁ’ '8 (1986)) and
typically take the formof an optionally buffered

uequs sol ut.i.o f t tive c opund. Sujtahle ..

PebtRsoes Grenug s Buotal (Bl kG Ron Mstidedpoepgps comprising
gﬂgtai@?/\éé??d?ﬁﬁ&n r e(kjli&\gﬁth Qfag@!ﬁ@ds 6ad2 Al 500 bsdank Aalia of trdgAanth; and
pastilles comlgrising the éompound in an inert base such as gelatin and glycerin or sucrose

and acacia.

Compositions of the present invention snitable 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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The active conpounds naybe provided in the form of
food stuffs, such as being added to, adm xed into,
coat ed, conbined or otherw se added to a food stuff.
The termfood stuff is used in its w dest possible
sense and includes |liquid formulations such as drinks
including dairy products and ot her foods, such as
heal th bars, desserts, etc. Food fornul ations -31-
cont ai ni ng conmpounds of the invemti on can be readily
prepared according to standard practices. Therapeutic
nmet hods, uses and conpositions may be for

adm nistration to humans and 5 ot her aninals,
iHoahuldtions suuabialfcr reciahadrainistration refnrhbtbomsénted as unit dose

SUppiataridsq Jhbscimat RE Brepam Y S dhedoiva cpmpoad, Bih one or more
RBnvenNbs 8H8d cdrHES SR exﬁ&ﬂﬂ‘éy%oc%ﬁ Buk ?ﬂd Jger | Vg{all@ﬁab rdilting

conpound or phar maceut| ca accepta
privraigs or salts thereof 10 can al so be
co-admnistered with other active materials that do
not inpair the desired action, or with naterials that

SURRISHGHR or the: éﬁﬁbﬁ@ﬁu@sklﬁﬁm&HPMsaaﬁb@%b gRin preferably take

anti fungal s, antl inflanmatories, or antiviral
therfpom afian ommemepteam,é@mmpm ‘geb apray sasrosob@r oil. (Garmers which

13 Y RLRIRP YRR e, b S hemi sl id B o cpppbination

aﬂmornm@ﬁehbrwﬂ IThiei agtivle torapouindd P&iﬁ’dﬂ? [resent atSa concentration of
robucaol 15 and nicotinic ac at el et a&gregatl on

d
P (ol % 39 0526 84w alor exmmplenfrom).$ o aiwtw  Exapmples of such
| bl ock h
Shiafosftont SR DemEAt S RGRBITE . 0L NG ot ens

converting enzyme (ACE) inhibitors such as captopril

Fasnlng sl for rpprdirioR. s ApIUBAN b BEFIeniod b gicrets patches

?ieﬂ it FeRAA il MEARIDERRAN WAHVhE @pi?@&ﬁts B tﬂéq%lﬁgnh fora I%)rolonged

nfl ammat ori es such as 1 buprofen, 20 1 nd

mpﬂ of lt;r:ae(f]I éich paiches suitablyrantain theiad{ive ¢mﬁprgmdnas aa@pdonally
ere g Botubioh ofOTRRAEE. 63T 82 0 eoBi PRl Sh 856 rospect o

tﬁamj&ha{mp@nn@equentl al . Si nmul t aneous
adm nistration may be effected by the conpounds being

in the sane unit dose, or in individual and
Formulations suitable for transdermal adminisiration 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 stuff is

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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25 discrete unit doses admi nistered at the sane or
simlar time. Sequential admnistration nay be in any
order as required and typically will require an
ongoi ng physi ol ogi cal effect of the first or initia
active agent to be current when the second or |ater
active agent is admnistered, especially where a
curmul ative or synergistic effect is desired. -32- The
i sof avones of fornula (1) for-sBe in the present

i nvention may be derived fromany nunber of sources

SRR A, SEE ihpfof ntioBln) pdned apab o sundard
deavbiesst rat es or extracts from plant sources. Again,

those skilled in the art will readily be able to
identify suitable plant species, however, for exanple,

mhafpeutfe Réthody, hbdEna rcoﬂgar%siitiﬂnst xglﬁ{; bé %’cﬁ'&ﬁﬁﬂlﬁﬂ%ﬁfiﬁﬂ% iumans and

| egum nous plants. Mre efera e |1soflavone
ether animalss inghidingmdmmalssuchias kerapaniomand domestieanimals éakch as dogs

subterrane | over. species and the, like.
Ao o8 Vb AR s bt SHEP Ry CHRY Sralehindi(such as
thickens,qtigke v Havks)iald thelild.t . For 10 exanple, suitable
i sof | avone extracts nmay be prepared by water/organic

sol vent extraction fromthe plant source. It will be

' ' . R be prepare
PR, ShBpolfen Ml 3R BUR oolHOIE B Ao BroB AR Bhts thereot
cancaisvibiervet adnninistertdvwithrotheractivetnhtefi 58 iat do Bi5t Bpair the desired
thereof .. . Siml.a Iﬂ\{ an extract may be prepared froma

I

AfIgR QT Y th g at, HPRIsmeBt the derired agtion, sueh-srantibiotics,
BiRifaR, SN AHSRrch P alilicflcoffBbfindly 1/l ve BUEE bfiFcomprise
two qumeye iseflavoremop demvatives dreranf in ¢dmbinatiar orynengistioanixture. The
a@gm’n nutogl%dg?mgﬁg(gggd l| nt.o sagli{hggpighﬂeces, arttslsgclsllx%probucol
280 icthRheld; Plhté’l@tt HpréiitioR TntbitRE bifch38 a¥5iRh; mﬁmﬁﬁg@ agents

wat er m scible organi c 20 sol vent. Alternfative y, t )
speiyas coymading galcium channgtblocken sushwa verpamil, diltisgemasndnifedipine;

j n ={reatnent.. The rati,0o qf t
sfifolidh co iR bole PAGE) RMIBE Yuoh A Sari it ] sudBortt and -
blackeérssachildk propartbleipserbiitalol, axa MdeilolC THE chmPoRitiédan also be

roportions of water .and saqlvent, or froml %to 30%

prmysters i prrEbingomn With neRgterpdpl Anttinfammateries sueh as ibuprofen,
inlotletaBin® hspirin, fenoprofen, mefenamic acid, flufenamic acid and sulindac. The
compounds can also be administered with corticosteroids.

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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such sol vents maybe used. The organic sol vent may
preferably be a C2-10, nore 25 preferably a Cl-4
organi ¢ solvent (such as nethanol, chloroform

et hanol , propanol, propylene glycol, erythrite,

but anol , butanediol, acetonitrile, ethylene glycol,
ethyl acetate, glycidol, glycerol dihydroxyacetone or
acetone). Optionally the water/organic sol vent

-m xture may include an enzyne w2 ch cl eaves i sofl avone

gl ycosides to the aglycone form The m xture may be

W&qﬁﬁlﬁrbi{m{%ﬂ"ﬂ)ﬁﬁﬁg gg%ﬁfsetlﬂtﬂel‘jg%‘eﬁﬂn?m&i IB%)PJ H&?ved from any

t enper at ure of t mX na or eXxa

anmhehpEgeurcee llwllartldmmﬂableho R Ipmgn tkilipe irntherast. Praférably, they are

OB T bR S AR5 s, hose ke
tthest will fadﬂujlﬂw BBledb iRafry s'[n'iﬁbl% gs Yhd\GeviE HBF Stdnthle, plants

from und| ssol ved plant nateri a e or gani’c

Sbputigglay vaedn the ms'mtionaac!ndte &ggmmoluap}jam, M?r&pryfelrably, the
TR0 oufier if Dtated oo fiPER0, IeBiiBabenthged afouer o stblrrancen

shivedgpecianshd e 4ilet er sol ubl e conponents may be dried
to give an isoflavone-containing extract, which my

be formulated with one or nore pharmaceutically

B BRI Utindt Sy Yo Tron R CbP L MR O o idies kst s art. For
exampile; sdmlﬂc mﬂawnqwmctd @ithyibe préjraret By wates/ § extraction
ont ai n amount,s of oil which include
E@%‘f‘&“aﬂgﬂ %wm#@ﬂﬁm(mﬂﬁ@mw may be prepared
ro o ?%QEH‘EE% SR Ak A SBBRRLG P b v
ttissues therfeof.t Sinsilaxly, ain extmetsmay tie ipsepfaksal/foore o stdrtifig material

T it 3 P B0 e S i o

plagt) pi ents and/or auxiliaries to give an isoflavone
containing extract. Alternatively, the isoflavones 15
contained in said small anounts of oil may be further

GERED VA0S SntloBfut kil § prdfrel o plach ofgial e material may be

e organic So

commineted oetlwpped inta smanwleces Part@d) B @mmiRfifedr ehu'p‘lbbd into smaller
solvents. One exanple is 80% hexane, 20% acet one
?F@ contagtedwith Baterapd pp pragnicsobient, such ass water mxsclble organic

R T L R St L T —

organi ¢ sol ve
withonlany predrestnuemt. The satioudfiveiter 13 beganic 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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20 recovered extract may be dried, for exanple in an
oven at 50C to about 120C, and formnulated with one or
nore pharmaceutically acceptable carriers, excipients
and/or auxiliaries. It will be appreciated that the
present invention also contenplates the production of
25 suitable isoflavones, functional derivatives,
equi val ents or anal ogues thereof, by established
synthetic techni ques well knowa33n the art. See, for
exanpl e, Chang et al. (1994) which discl oses nethods

aBRpeRRFd ih6 n{a9 beltafvey Bnp ﬁ§ﬁﬁo%§v&%ﬁv€%§0@8%h§¥%? extraction

I nt'ernati onal "Patent Applications

Oopsrieyd '@QN@JM-ifm:rmuss /O g'ﬁhqammf trhap be eépard d'tewcll1 oM undissolved plant
. reference). and references cited therein .

cihatehinf oM baflc SGeh SMovtd, sich Fo¥ dhiaion; Baryiqusporation, or

pothérataaidad probeduséf foryNQ FentVAR uﬁﬁ -

present inventi gﬁ@%@nerar nmet hods lr$1e(§I'v\lirﬁy:ﬂltn dé@gltrn?ﬁlmgwater

nsé’ﬁlbéﬁ and nen-watsr enlubleispmpoments mky bé dried to gilie anisoflavone-containing

A BB i Bl e G okl Secepable camiers
rextipientand/or duRiliatied ScatdiSCRARE fvinAsY 2 bel ow

Chem cal functional group protection, deprotection,
synt hons and ot her techni qgues known to those skilled

10, it 0 W54 B S0 s mas
tontain sizall Dn@intsvf &il which incléde isoftavonéd inlthéir Gflyééne form (referred to
Eerel%t ésclec/)ﬂaC\)roneCsl). XI'h}s iéofg\_rlone enriched oil, may be subject to HPLC to adjust the
isoflavone ratios, or, if it is at the desired isoflavone ratio, may be dried, for example in the
presence of sifica, and be formulated with one or more carriers, excipients and/or
auxiliaries to give an isoflavone containing extract. Alternatively, the isoflavones
contained in said small amounts of oil may be further concentrated by addition to the oil of
a non-water soluble organic solvent such as hexane, heptane, octane acetone or a mixture
of one or more of such solvents. One example is 80% hexane, 20% acetone w/w having
high solubility for oils but low solubility for isoflavones. The oil readily partitions into the
ofganic solvent, and an enriched isoflavone containing extract falls out of solution. The
recovered extract may be dried, for example in an oven at 50°C to about 120°C, and
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 ef 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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Schene 1 15 -35- CI C-Pt-O O +H3NNH3+ CI \ | / laOH
FrNH2 N-.pt-OO Hz I I I OH Schenme 2 5 The inventors
have found a surprising synergy between the conpounds......
of formula (1), and in particular the isoflav-3-ene
conpounds of formula (Vla), with known

chenot herapeutic agents. The isoflavonoi d conpounds

of the invention are found to restore or at | east

i nprove chenosensitivity to preyiously resistant

cancer cell lines. In particular dehydr oequol (12,
| .
gl Spsrlg?n %eﬁclgnr:l opI %f,n an 51%18%6@5})?2 i varl éia-ls?xsemthe
mt;erblim&hm cancer cell lines, in parti cuI ar the
ovari an cancer cell lines Cp70 and A27A0. Synergi sm

OBOGHoein 4 67 B30 A5 aripipyel pdese skifiGin the art of
élé‘ﬁﬂbdﬁyrﬁhé‘sxé fb‘ir"cBﬁ&mﬁhHE uréaﬁra%durlc& Flef iéd i Yofula (1), and

follow. " These results show 't hat nbi nat1 on
wmwammmmsdfmm\u compounds with
establ i shed anti cancer agents are useful in the
treatnment of proliferation of cancer cells and

Gﬁéiﬂcﬂ%h&l&n@%’éﬁﬁ photectiodd6ro@ctidif sirthéhsinddthérdadhiiques known

chenot her ap dm ni strat| on of the 1soflavonogid
todhessskilled i therarbmay he eadwhare ppproprista in thesnthesis of the compounds

Y SR Wenfiin @S @ Pre-treatment to

(I:, NaO o}
CI-—Tt-—Cl + O = O —_—
Cl OH

Scheme 1
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standard chenot herapi es increases the sensitivity of
the cancer cells and tunmours to -36- chenotoxic

agents. The Exanpl es show the efficacy of conbination
chenot herapy wi th dehydroequol as a treatnment for
epithelial ovarian cancer cells by such reduction of
the 1C50 of standard 5 chenot herapy. This thereby

i ncreases sensitivity of the cancer cells to
chenot oxi ¢ agents. The results3gf- these tests and
trial are inmportant as ovarian cancer is the fourth

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

t he gynaecoloa%g mal i gnanci es. Recent new therapies
have | ed kp_sgpe jTprovene in the five year +
survival,éget heFfp—n he alo inprovenéﬁgwin th@”h
overall surviyal. T itations of therapy in
ovari an cance€l 10 pd =aQJesistance and

si de-effects. The conbination chg fler apy an

i sofl avonoi d pre-treatnent addr e t he survival

rates of patients undergoing the Rerapy, and in
particul ar those patients with ovarian cancer. Wthout
wishing to be limted to theory, it is believed that
the isoflavone derifanN ve dehydroequol induces
apoptosis in ovaryan c Ber cells by specifically
renmovi ng the bl oc L_Q$optosis. 5 The invention
is further describ |t h Te{sreng the foll ow ng
non-limting exanples.
Dehydr oequol - G spl ati €lSyner §yia P
of a conposition conprising the platinu dﬁb ex
cisplatin and the isoflavonoid conpound /{r oequo
(conpound No. 12) on various cancer cell ['™es O
assessed on culture plates. Cell viability was
deternmined using Cell Titer(r). Apoptosis was

eval uated using Hoechst 3334%pgM@2 25 It was found
that the anmobunt of cisplatin needed to kill a set
nunber of cancer cells is less when in adm xture wth

j [ ad as compared to a control ith
B bR o SRt fa PP of Hormle ), and
inypapticutarthe Buflev-0ienk ebipeindsi ofifbmiila (VY willeknown 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 dell 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 ICs 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
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I sof | avonoi d conmpounds of the present invention.
Dehydr oequol was found to exhibit a strong
synergistic interaction with cisplatin in cell lines
derived fromovarian (A2780, 30 Cp70), prostate (DULl45
and PC3) and pancreatic (HPAC) cancers. Table 1 bel ow
shows -37- that the I C50 of cisplatin against the
nmentioned cell lines is markedly | owered by co-

i ncubating representative cells3gi.th a sub-1C50 | evel
(2 M of dehydroequol. Table 1. Effect of concurrent
SthRdxge dfenflehydroequol and cisplatin on the G50 5
| evel s on hom nated cancer cell lines Cell line IC
Csplatin | u G splatin dehydroequol + 2 uM

o B oo S ot
Grehtmda¥ 26 dpRhdliat QVM&EIQ&Q%%%%H rBltddtion of the 1G5 of standard

Dehydr oequol - Car bopl atin an 0 axe
Shemwpiprapy. Thisrtherabyl increases/sensitivity dfthe Thrcer vells torchemotoxic agents.

T il OF e ks A B 81 b oTanLas VA GAGgH Bthe fourth leading
QEERYf BiheP 86AR bhd HRInEMY wmﬁ%f%%e&géodic Haﬁg&arﬁ%Q Recent new

and A2780. Cell viability was dete€rm ned usin
tharapies have dgd tospmetimpravement in/the fise yearsuivialyeas tiere has been no

B Ll A S T B o
fatiengs are sherforeisiafitd Rid side-offedis TIY @asbifdtion ReRiothiePapy and

mg/ kg for 8 days alone or in conbination with

18P 8pToRoid prg-tepalrgent gddresses thepsugwiyal retes ofpatientssundergoing the
Si¥nidthdrapy! and th FHCIREHbI Patlents it BvalRiR cBRAE U Without wishing to be

limited to theory, it is believed that the isoflavone derivative dehydroequol induces
apoptosis in ovarian cancer cells by specifically removing the blockers of apoptosis.

The invention is further described with reference to the following non-limiting examples.

Example 1

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 contro! 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



The 1C50 for carboplatin ranged from60 g/m to
greater than 100 g/m (Figure 1). The 1C50 for
paclitaxel_.in the paclitaxel resistant cell Iine,
R182, was greater than 2M 25 (Figure 2). -38-
Pre-treatnent with dehydroequol (10 g/m) for two
hours significantly reduced the IC50 for carboplatin
(0.5 g/mM +/- 0.5 and paclitaxel (0.05 M (Figures 3
and 4). 5 Western bl ot anal ysi s3@enonstrated that

resi stant ovarian cancer cells expressed high Ilevels

othatathi 10§ okbidflatifdgtifat %lﬁhbﬂtioﬂeﬁ %eﬁ'ﬁhéé/ﬁ rﬁﬁgéﬁflgfl?w%red by co-

caspase 3 in chenoresistant cel was not

dgeyhatBg Epssentetive eailsoith aawemse wver(zmm of dehydroequol.

chenoresistant cells only after pre-treatnment wth

dehydroequol (Figure 5). 10 Figures 6 and 7 depict the

'Eabilé 1.5 Effect dfonbudrenit sxhosuid '@ #W

gDHa 5% HPBCD was conﬁared to&ggal vers}g%'?w g{) at nkhelcﬂ
5 lewslson nominsged eancencell weshy dr oequol  and CISp| atin.

The 20 ng/ kg Phen-1 ng/ kg cisplatin dosage regi nen

i nhi bited tunour prollferatlon but the data was not

Si .anICanIIy oifferent f-wlmpl ettt

[P A-. odort-a ul

Jlsplatia dehydroeqyollo s 21wl -
kgéﬁl slpl at ile/ comfli nati on Kﬁ@Dlren
r oll0derjati onl.%ror e |mar kedl y gf1an

t hat overHlAle 20 nyf kg4.8efydr s@quol - Ing/ kg Ccrsphatin

(9A/ C = 1C8) reqgl nen ggpd [the gF a Were S gnT g,
differen 143M ST Ngf € geTr COB[gUIb —

4.l o aducnd

7) .~ 20 Dehyur chuw treatent—For—48-thetrs—(—rdueed
60- 80% decrease in cell viability in carboplatin and
paclitaxel resistant cells. Pre-treatnent with pH
alone for 2 h decreased cell viability by 20%
Examopler2nore, pre-treatnment (2 h) with pHin

resistant cells followwed by carboplatin or '
10 é&m%mi% latip, Pehydroequal-Carbaplativ andiDebydroequol-Paclitaxel

S0 anldSEbHgse 10 cell viability, respectively.

st stain confirnmed the presence of apoptosis 25

|n the treated ceIIs. In vivo, cisplatin (0.5 ng/kg)
Lﬁl o effect on tunmour size while the conbination of

ng/ kg) and cisplatin 0.5 ng/kg) reduced tunour
Tive 55 vt stidies were performed using ovarian cancer cells isolated from ascites using

15  animmunomagnetic assay and established ovarian cancer cell lines CP70 and A2780. Cell

viability was determined using CeliTiter®. 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
20 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;M
25 (Figure2).
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(p=0.05). 30 -39- Exanple 3 Toxicity - Dehydroequo
and cisplatin No overt signs of toxicity were noted at
any of the dosage regi nens used as shown in Figure 8.
Fl uctuations in body mass were within ethically
accept abl e boundaries. 5 These exanpl es hi ghlight the
utility of the isoflavonoid conpounds of formula (1)
in conbination with chenot herapeutic agents, and the
conpounds of formula (I1) or (I-I38)- and (1) as

t herapeutic agents for inducing sensitivity to
chenoresi stant cancer- cells and tunours to |ow |l evels
of chennthera(éhand to the general down regul ati on of

cBeettrepgnent aith dehxdiooquel {40 pgénl) fertwodhonrs significantlyt ieduced the IC50

e FAREBREC bl 7508 24 Bedinef 0.0 FiauPeh and 4

appreciate that the invention described herein is
susceptible to variations and nodifications other
t Wastemilalamalysisidemonstrgied) that resistant ovarianganeeripells expressed high

e et ST
|Wiasl notdetectbd. Ohspabe3 attivation welobsased MAHP ehérhoresistadt ells only after
n‘ggunds referred to or_indicated in the

Wﬁhdeli‘m%q‘-’d‘bﬁlg?feosr) col l ectively, and any

and all conbinations of any two or nore of said steps
or features. 20 The reference to any prior art in this

Figwes 6 awd 7 depictthe paspltaofitheiext study) tvhisrs 2(ing/kgdehydroequol (DHE)

gn}ﬂ?ﬁkﬁ? ment oﬂﬁﬁ‘?wgélg’%gégéﬁ?ﬂj%& as”éilet(’g'n t ha]t t hat gighydroequol
T g e i
proliferation but the data was not significantly dlfferent from cisplatin (1 mg/kg) and
dehydroequol (20 mg/kg) controls. Importantly and somewhat surprisingly, the lower
dose 10mg/kg dehydroequol-0.5 mg/kg cisplatin combination regimen inhibited tumour
proliferation more markedly than that over the 20 mg/kg dehydroequol-1mg/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 resuited 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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WW R-/ OR6 (V) R / ORs (M) Z1 RI5ZCR5 Rz
OH/ RZ1 / 5 RaRa WR / ORs (MI) | ZRI5 Rz
| / Rya WR / OHR5 (IX) ZRI5 RZ1 / 10 Rya in

which R1, R2 and Z are independently hydrogen,
hydroxy, OR9, OC(O R10, OS(O R10, CHO 15 C(O R10,
COOH, CO2R10, CONR3R4, al kyl, hal oal kyl, arylal kyl,
al kenyl , al kynyl, aryl, heteroaryl, alkylaryl,

al koxyaryl, thio, alkylthio, amyy, alkylam no,

di al kylam no, nitro or halo, or -41- R2 is as
pmyﬁ@l@jy defined, and RI and Z taken together with
the carbon atons to which they are attached form a

f Fousicity nildehydroéquel and esspkdinl rom O O
No overt signs of toxicity were noted at any of the dosage regimens used as shown in

Figure 8. Fluctuations in body mass were within ethically acceptable boundaries.

These examples highlight the utility of the isoflavonoid compounds of formula (I) in
combination with chemotherapeutic agents, and the compounds of formula (II) or (a) and
(1) as therapeutic agents for inducing sensitivity to chemoresistant cancer cells and
tumours to low levels of chemotherapy and to the general down regulation of cell
proliferation and the treatment, amelioration, defence against, prophylaxis and/or
prevention of the therapeutic indications.

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 cofnpounds referred to or indicated in
the specification, individually or coliectively, 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.



TNy O-or TnOO 5 R 1is as previously defined, and
R2 and Z taken together with the carbon atons to which
they are attached forma five-nenbered ring sel ected
fromO T OO T 10 Wis Rl, wherein: R3is

hydr ogen, al kyl, arylal kyl, al kenyl, aryl, an am no
acid, C(OR11 where R11 is hydrogen, alkyl, aryl,
aryl al kyl or an am no acid, or CO2R12 where R12 is
hydrogen, 15 al kyl, hal oal kyl ,-4aryl or arylalkyl, R4
i s hydrogen, alkyl or aryl, or R3 and R4 taken
together with the nitrogen to which they are attached
compmkse pyrrolidinyl or piperidinyl, RS is hydrogen,
C(O R11 where R11 is as previously defined, or CO2R12
where R12 is as 20 previously defined, R6 is

ydrogen, _hydroxy, .al kyl, aryl, am no, thio, NR3R4,
g‘,(}?llgl%ﬁé’hf & campopad seedied fpmifbe Jollayepened, CCRR12
where R12 is as previously defined or CONR3R4, R9 is
al kyl, hal oal kyl, aryl, arylalkyl, C(ORll1 where R1,
is as previ®dsly defined, or Si(R13)3 whereARl3 is

i ndep ogep, al kyl or_ aryl. [
hydr o Ry 8] éfikyl, anfb, aryfRig
I no or

di al kyl am no,

10

in which |
Ry, R; and Z are independently hydrogen, hydroxy, ORy, OC(O)R19, OS(O)R;p, CHO,
15 C(O)Ryo, COOH, COzRjo, CONR3Rs, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,

aryl, hetercaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino,
dialkylamino, nitro or halo, or |




-42- T is independently hydrogen, alkyl or aryl, Rl4
and R15 are independently hydrogen, hydroxy, OR9,
OC(O R10, OS(O R10, CHO C(O R10, COON, QO2R10,
CONR3R4, al kyl, hal oal kyl, aryl al kyl, al kenyl,

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

t hi oal kyl, al kyl am no, di al kyl am no, nitro or halo, or
5 R14 and R15 are fused together to forma cyclic

al kyl aromatic or heteroaromatigl-strutcure, and
pharmaceutically acceptable salts thereof, in the
manuf acture of a nedi canent for increasing t he

ReN r I : _ .
ooy T kisutt, GAREE % i ke PHher Bl e garhon pgms to which
R1, By aRri 4ttadRed fordy afide- mel&mdﬂﬁﬁeg)smekaéﬁ frymhydr ogen,

10 hydroxy, OR9, OC(O R10, C(O R10, COOH, CO2R10,

al kyl', hal oal kyl', arylalkyl, aryl, thio, alkylthio,

am no, al kyl am no, Odl al kyI am no, n| o or halo, RSis

hydr ogen, C(O W Rll i \sm(g oge al kyl,_aryl,
or an am no aci_dy R12 |s hydrood
al’kyl or aryl, |R6 D8 hydrogen, hydr@xy, al kyl , aryI

COR11 where R11 is as previously defined, or 15
CO2R12 where R12 is as previously defi ned RO is

Ial Ky s phati@alkiéfined! YadRK ¥hd ZO0takéd %@%ﬂ: Wﬁrtﬁe %a:l%lohsatoms to which

reviously defined, and R o is rogen,
arara&tﬂchedrfomrfbfeanember&d mlgasnientaddrom
di al kyI am no. 3. The use of claim2, wherein Rl and
R14 are independently hydroxy, OR9, OC(O RL0 20 or

hal o, R2, R15, Wand are i ndependently hydrogen,
hydroxy, OR9, OC(O , O R10, COON, R10, al kyl,
hal oal kyl , or halo OR5 ifs hydr ogen, O RT1 where R11

i s hydrogen or al kym CO2R12 wher %i s hydrogen
or alkyl, 25 R6 isT rogen or hydrox is al kyl,
aryl al kyl or C(O R11 There R11 is asQor evi ousl y

10 defined, and R o is hydrogen or alkyl.

Wis Ry,
wherein: .
Rs 1s hydrogen, 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 R, is hydrogen,
15 alkyl, haloalkyl, aryl or arylalkyl, -
R, is hydrogen, alkyl or aryl, or
Rs and R4 taken together with the nitrogen to which they are attached comprise
pyrrohdinyl or piperidinyl,
Rs 1s hydrogen, C(O)R,, where Ry, is as previously defined, or CO,R;; where Ry, is as
20 previously defined, |
Rs is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3Rs, COR,; where Ry, is as previously
defined, COzR,; where R;, is as previously defined or CONR3R4,
Ry is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where R,; is as previously defined, or
Si(Ri3); where Ry31s independently hydrogen, alkyl or aryl.
25 Ryo is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, a]lcylaminé or
dialkylamino, '

the drawing "---" represents either a single bond or a double bond,




4. The use of claim3, wherein RL and R14 are

i ndependent |y hydroxy, nethoxy, 30 benzyl oxy,
acetyloxy or chloro, -43- R2, Rl5, Wand Z are

i ndependent |y hydrogen, hydroxy, nethoxy, benzyl oxy,
acetyloxy, nethyl, trifluoronethyl or chloro, R5 is
hydr ogen or CO2RI 2 where R12 is hydrogen or nethyl,
and R6 is hydrogen. 5 5. The use of claim1l, wherein

t he conpound is a conpound of th%general formula W
RR OR6 Z\ 1 / \ R(Ma) R15 Rta 10 wherein R,

R2, W Z, R6, Rl4 and Rl15 are as defined in any one of
clains. 1 to 4. . 6. The us f claimb5, wherein Rl, R2,
Rﬁ, lﬁ;i{‘é?l’fiﬂ}jg’ﬁt&y %yﬁP%eq’ﬁg@gehﬁFéf tl1y hydrogen,
hyrdy axy . R ' , gp% R0 abkyl .
haﬁi{)al kyllgag?ylgé%llﬁ%ﬁl rﬁ@ogﬁ?’o? a y%1 ('g’f(.(gﬂ]kh%’OS(O)Rm, CHO,
ﬁQ@)fﬁm ﬁ@i?fgj éflﬂqmoa:ﬁ;((hﬁl Ram,tal*ibylphallfnilk% a¥§la@l,i slkenyl, alkynyl, aryl,
[ ogen, oxy, al kyl, ar . Wher e ,. s

h%‘%?’g’g’éﬂ: ‘héﬁ’/ ﬁ@ﬁﬁ%ﬁ’r ﬁF‘l%‘fv t‘aﬁﬁ&%@%ﬂe; diglkykampipg pnitro or halo, or

5 VREE@A R, 2adesrubBad | i b -
hal oal El/llg ca}lyl albgf/{ﬁ& tgiﬂ) 6)0%11@\51\%&%%@ Pghgté}daromanc strutcure,
pdyPlarslagewtishily edeerdaide shito thesedfy dn dige manaficplre of a medicament for

] - [, a m po acid,. al kyl am no or _
ArePEyRERE ssn ity of Sander calis or 2 vmei 6,3 Shrmathorapauticagen,
hydroxy, OR9, OC(O R o or halo, R2, R 4, Rl5 Wand Z
are independently hydrogen, hydroxy, OR9, OC(ORIo,

& O) Rilbe usgofylainpteRhereraRk Ry, RiaaR saWkand Z are independently hydrogen,

10 hydroxy, ORy, OC(O)R;0, C(O)R;9, COOH, CO,R;5, alkyl, haloalkyl, arylalkyl, aryl, thio,
alkylthio, amino, alkylamino, dialkylamino, nitro or halo,
Rs 1s hydrogen, C(O)R,, where R, is hydrogen, alkyl, aryl, or an amino acid, or COzR,;
where R;; is hydrogen, alkyl or aryl,
Rs 1s hydrogen, hydroxy, alkyl, aryl, COR,, where R, is as previously defined, or
15 CO;R;; where R); is as previously defined,
Ry 1is alkyl, haloalkyl, arylalkyl, or C(O)R,) where R,; is as previously defined, and
Ry 1s hydrogen, alkyl, amino, aryl, an amino acid, alkylamino or dialkylamino.

| 3. Theuse of claim 2, wherein R, and R, are independently hydroxy, ORe, OC(O)Ro
20 orhalo,
Rz, Ris, W and Z are independently hydrogen, hydroxy, OR,, OC(O)R;9, C(O)R;0, COOH,
COzR,y, alkyl, haloalkyl, or halo,
Rs is hydrogen, C(O)R,; where R); is hydrogen or alkyl, or CO;R;; where Rz is
hydrogen or alkyl,
25 - Res is hydrogen or hydroxy, :
Ry is alkyl, arylalkyl or C(O)R;; where R, is as previously defined, and
Ryo is hydrogen or alkyl.

4, The use of claim 3, wherein R, and R4 are independently hydroxy, methoxy,

30  benzyloxy, acetyloxy or chloro,
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15

20

25

R6 is hydrogen, RO is alkyl, arylalkyl or CCOR1
where Rl | is hydrogen, alkyl, aryl or an am no acid,
and 25 Rio is hydrogen or alkyl, -44- 8. The use of
claim7, wherein R, is hydroxy, nethoxy, benzyl oxy,
acetyloxy car chloro, R2, R14, R15, Wand Z are
i ndependent |y hydrogen, hydroxy, nethoxy, benzyl oxy,
acetyloxy, methyl, trifluoromethyl or chloro, and 5 R6
is hydrogen. 9. Use of a conpoqu of formula (V),
(VI), (Ma), (M1l) or (IX) as defined in any one of
clains 1 to 8 and a chenotherapeutic agent, in the
manuf acture of a nedi canment for the treatnent,
pRoghy! Wxand Z aneandencadsnsty, hydedgencley drguy, msethaxyd benzyloxy, acetyloxy,
prev [ : I 10 proliferation, cancer or a
1%&5&Pﬂnﬂﬁm%ﬁggn$P{ﬁﬁ 10. The use of

di sease-associ a 8% dant stress.

CRai mhgdroplR be OD,RNEWREBFE}, id 1ydpedentr BskithyIOMmPr east

cancer, prostatic cancer, testicular cancer, ovarian

BnciehydiogeRr eati ¢ cancer, uterine cancer and

col orectal cancer. 15 11. The use of clai m 10,

wherein the cancer is selected fromovarian cancer,

(. ost dthewse oAdlaf 1 aRHlenRaGeBhipeus@Rfompohnd UTehé 8&eral formula

of any one of clains 9 to 11, wherein the conmpound’is

as defined in any 20 one of clains 5 to 8. 13. The

use of any one of chginms 9 to 12, wherein the conpound

i s dehydroequol. 14.) The use of any one of clains 9 to

13, wherein they eiGwpeuRgc agent is 25

cisplatin, paclit{ obplatin, 15. Use( f, a

compound of fornmu VI a) R Vi) or\fg‘?)X) as

defined in any Zne S 8, '@nd a’

chenot her apeuti c ag facture of a

medi canent for the R
14

wherein R, Ry, W, Z, R¢, R4 and R, 5 are as defined in any one of claims 1 to 4.

6. The use of claim 5, wherein Ry, Ry, Ry4, Ris, W and Z are independently hydrogen,
hydroxy, ORs, OC(O)R;g, C(O)R;9, COOH, CO3R;0, alkyl, haloalkyl, arylalkyl, aryl, thio,
alkylthio, amino, alkylamino, dialkylamino, nitro or halo,
R¢ is hydrogen, hydroxy, alkyl, aryl, COR,; where Ry, is hydrogen, alkyl, aryl or an
amino acid, or CO,Ry, where Ry, is hydrogen, alkyl or aryl,
Ry is alkyl, haloalkyl, arylalkyl, or C(O)R;, where Ry, is as previously defined, and
Ryo is hydrogen, alkyl, amino, aryl, an amino acid, alkylamino or dialkylamino,

7. The use of claim 6, wherein R, is hydroxy, ORg, OC(O)Rp or halo,

Rz, Ris, Ris, W and Z are independently hydrogen, hydroxy, ORs, OC(O)R1e, C(O)Rss,
COOH, COzRyy, alkyl, haloalkyl, or halo,

Rs 1s hydrogen,

Ry is alkyl, arylalkyl or C{O)R;, where Ry, is hydrogen, alkyl, aryl or an amino acid, and

Ry is hydrogen or alkyl,
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treatment of cancer or a di sease associated wth
anti oxi dant stress. 30 -45- 16. A pharnmaceuti cal
conposition conprising a conpound of fornula (V),
(M), (Vta), (M1) or (I1X) as defined in any one of
clains 1 to 8, and an anticancer agent. 17. A platinum
conpl ex or anal ogue thereof of the general fornula
(I11): 5RA RDPt-RB (Il1) Rc in which RA, RB, Rc,
and RD are independently hal o, hydroxy, XRE, al koxy,
OC(ORF, OC(ORF , 10 thio, alkylthio, am no,
al kyl am no or dialkylamno, Xis O, NRF or S, and RF
or an

i SS.hydr?Qeeﬂma %g%maqu%ieeg ltRloﬁL}if)ggg)ng\’ r%r l’oxhc’bergﬁéoxy, acetyloxy o

am no aci d,
ROhlamag preferably only RA, is XRE where RE is a
conpound _ 15 represented by the general fornula (V),

(VB3 RyaviRip, W\aud) Zomarq lixgepandanelyi hpdtogen,ahydrorg, afethoxy, benzyloxy,

cl ai L. . deriv fr or i,s a radical or
i on or?et}'ﬁ‘geﬁeg”ﬁﬁh &’nta’%b‘f’r%fi‘ 194 CF@?’ angyy - (Vla),

5 (\B¢l )is bydroges). as defined in any one of clains 1 to 8,
and ligates to the platinum through any one or nore

gf the oxygen heteroatoms, or ? radi cal I of the I
 doubl - oA R RS oE BBl 17, VD Fias VDS DD deltned in amy one

(oF $laingd/1 &9 8, dndld dhedfotidraPeutia Agent\Miethe BinkifactFE of RRedicament for the
Rc and/or RD together may formpart of a bidentate or

t FF%IE}‘FPEH PPN Gmeliorationl flefencd aagad)st apdd{oT) prevention of cell
10 "EOBeShEME ¥ncer or a disease associated with oxidant stress.

10. The use of claim 9, wherein the cancer is selected from breast cancer, prostatic
cancer, testicular cancer, ovarian cancer, pancreatic cancer, uterine cancer and colorectal
cancer.

15
11. The use of claim 10, wherein the cancer is selected from ovarian cancer, prostatic

cancer and pancreatic cancer.

12. The use of any one of claims 9 to 11, wherein the compound is as defined in any

20 one of claims 5 to 8.
13.  The use of any one of claims 9 to 12, wherein the compound is dehydroequol.

14.  The use of any one of claims 9 to 13, wherein the chemotherapeuntic agent is
25  cisplatin, paclitaxel or carobplatin.

15. Use of 2 compound of formula (V), (VI), (VIa), (VID) or (IX) as defined in any one
of claims 1 to 8, and a chemotherapeutic agent, in the manufacture of a medicament for the

treatment of cancer or a disease associated with antioxidant stress.

30




L RER6ER6-<LLR R 6\ /(CH)n --"~ L L 25 (B)
(T) -46- wherein L represents a ligating atom chosen
fromN, Oand S, nis fromO to 8 and each R6 is as
defined in claim1, or may together formpart of a
cyclic alkyl, aromatic or 5 heteroaromatic structure,
whi ch pl ati num conpl exes i ncl ude pharmaceutically
acceptabl e salts thereof 18. Use of one or nore

pl ati num conpl exes of the fornmulgs(11), as defined in
claim1l7, in the manufacture of a nedicanent for the

treatnent, anelioration, defence against, 10

pr gphyl axi or..prevention of cell proliferation _
oiber A phanfhilal BB h ST Burthyisife asBrpaned of Fudits (v), (VD). (vIa),
1QVIB e B N@chifine @ & a,00RATI14ifR 168 ahe b St iR cé agent.

nore platinum conplexes of the formila (I1) as

defined in claim17, in association with one or nore

r maGeut . reiers 5 and/ or ci pi ents. 20Q.
Capoart Vil RS malruf Mireiect it Bsnen Tomaia ()
5 general formula (Ha), RGR -1 t-RH(Ma) R 20 in
which R3, RH, Rr, and RJ are independently hal o,

hydroxy, al koxy, OC(O) RK, R@S(ORK , thio,
I
Rp—Pt—Rg ()

Re

mm which
R4, Rs, Re, and Rp are independently halo, hydroxy, XRg, alkoxy, OC(O)Rg, OS(O)RyF ,
10 thio, alkylthio, amino, alkylamino or dialkylamino,
X 1sO,NRror S, and
Ry 1s hydrogen, alkyl, arylalkyl, alkenyl, aryl or an amino acid,
wherein
_ at least one of R4, Rp, Re, and Ry, and preferably only R,, is XRg where Rg is a compound
15 represented by the general formula (V), (VI), (VIa), (VII) or (IX) as defined in any one of
claims 1 to 8, or is derived from or is a radical or ion of the compound of formula (V),
(VD), (VIa), (VII) or (IX) as defined in any one of claims 1 to 8, and ligates to the platinum
through any one or more of the oxygen heteroatoms, or é radical of the heteroatoms
defined as part of Rg or alternatively by a double bond on the compound of formula (V),
20 (VD), (VIa), (VII) or (IX),
and :
 when R4 15 XRg, Rp, Re and/or Rp together may form part of a bidentate or tridentate -
ligand of general formula (B) and (T) respectively -

L
R6 R6 i R6
> < ' R6. (CHn
L L . R6.0\ i
L L

(B) (T)




al kyl t hi o, am no, al kylam no or dial kyl am no, X

i sO, NRKor S, and 25 RK i s hydrogen, al kyl, aryl al kyl,

al kenyl, aryl or an am no acid, in association with a
conpound of the general formula (V), (M), (Vla),
(M1) or (IX), as defined in any one of clains 1 to
8, and pharmaceutically acceptable salts thereof. -47-
21 Use of a platinumconplex of the formula (Ila) and
a conmpound of the fornmula (V), .41), (Ma), (VIl) or
(I'X), as defined in any one of clains 1 to 8, in the
manuf acture of a nedicanent for the treatnent,
anel i orati on, defence agai nst, prophylaxis and/or
prevention of cell proliferation, cancer or a disease
awharinal eeprebdnks @K%ﬁﬁ@tat@hr&é%n Pord N, H5R4 Qf 2

pl atj num conpl ex of the formula (Ila), as defined in
P i w3 j& aphe  nanufacture of a medi canent for the

t r.eatgrent i ion, def inst, hyl axi
e el e L I —

5 dictwasenmtiseuuatrg W th oxidant stress. 10 23. The

10

15

20

25

pharmaceuti cal conposition of claim16, which is a

syner gY&eh plasRamsomeplexesancludephamiaceusivall dcceptablofalta thereof,
conpound of the formula (V), (M), (Vlia), (VIIl) or
(I X), as defined in any one of clains 1 to 8 and a

dBenolisendpreibt moag phitinuincdohifle XRMVHtAE FthR L (ITR as defined in claim 17
magll canent for 15 the treatment, prophylaxis, ’
§ SraRpfasiTe ff areediggaems for athd/ nratpenty emélonatafn, defence against,

prephiaRls ad dUGRIeRESD og%gﬁ%%liferation, cancer or a disease associated with

oxidant stress.

18. A pharmaceutical composition comprising one or more platinum complexes of the

formula (If) as defined in claim 17, 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 (lla)

' _in which

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

X 1sO,NRgorS, and |

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

in association with a compound of the general formula (V), (VI), (VIa), (VII) or (IX), as |

defined in any one of plaims 1 to 8, and pharmaceutically acceptable salts thereof.
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-47.

21, Use of a platinum complex of the formula (Ila) and a compound of the formula (V),
(VI), (VIa), (VII) or (IX), as defined in any one of claims 1 to 8, 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.

22 Use of a platinum complex of the formula (Ila), as defined in claim 20, 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.

23.  The pharmaceutical composition of claim 16, which is a synergistic pharmaceutical
composition.
24. Use of a compound of the formula (V), (VI), (VIa), (VID or (IX), as defined in any

one of claims 1 to 8 and a chemotherapeutic agent, in the manufacture of a medicament for

the treatment, prophylaxis, amelioration, defence against and/or prevention of sunlight

induced skin damage.



