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WD 2005/ 049008 PCT/ AU2004/ 001619 -1 COVBI NATI ONAL
RADI OTHERAPY AND CHEMOTHERAPY COWVPCOSI TI ONS AND
wO/BDEOBRB0HS Field of the Invention This inventiBrT/AU2004/001619
rel ates to conbi nation therapies involving
radi ot herapy and chenotherapy. |In particular the
invention relates to the use of isoflavones or
anal ogues thereof in conbi Qeit_i on with radi ot herapy or
chenot herapy in the treatnent of cancer and related 10
di seases and conditions. The invention also relates to
conposi tions and agents useful for sanme and net hods
for (dEMBIRAMGICA L'IEADFOTKI IAPY AP CHEMOTHERAPY
irrespective of its pathogenesis, is characterised by
uncontrol | ed an€QOMPERITAONS AND MEFIMODSINd sur vi val
of cells. This process enconpasses a spectrum of
change. The earliest end of this spectrumis known as
pre-malignancy. At this stage, cells display a range
of changes in norphol ogy (atypical appearance, mild
Fielghef the dneentiont i on, enl ar gement) in mtotic activity

Thli(s ﬁ%}%{(l;l.gn %?At?%té) C(;% 1}1:{310?135&@@ hn(v'b%F&%o@lﬁ’e‘?%&ﬁ%ﬂgg@emotherapy.

ctrum
In p&tibsladitisplimyention utlates wodihef eseeof |1@ﬁladm&|9p@aamlc@es thereof in
undergo rapid 20 and repeated nmto under g

COMpRIBH RN W thré@am%&pf/ooru eaathsrany ing r%‘?ﬁ%?‘ﬁg"fo ¢agcer and related
dls%ﬁésl A conlltRRL €T he Mm%ﬁ’ Gy r%}Qt\éé E@E&nﬁg&tﬁﬂ@ Qﬁ@%géhts useful for

cancer state 1 n humans and animal s I nvol ves

sangt andnyetbddsdfor thetrwemmfachese t wo ends of the spectr um

Wil e the exact mechani snms involved in the

pat hogenesi s of cancer are not fully defined, 25 an
Badldd6hhyi Ng error that is common to alnost all forns of

cancer occurs in the cellular nechanisns responsible
Carfeer, mcﬂlmto{el dfl m@ pathegwslam@ shiyactemsed byumepnizglledagd unregulated

deat h, Deat.h defaul t situation fo .
sro B 10 R Q5 o MO RR S BRGcEA AR LS ity Tl criest
enthM thieR éBlﬁltlﬂl lmb\ai\?\ﬁwfe -malighant Y1\ tdEig kfags, @eBPHiGHlay Geghge of

as, etc i ch

changes in morphology Zatyplcal appearance, mild undifferentiation, enlargement), in
mitotic activity (hyperplasia), and in survival (reduced apoptotic index). At the other end
of this spectrum, cancer cells display a fully undifferentiated appearance, undergo rapid
and repeated mitosis, undergo migration leading to invasion of surrounding and distant
tissues, and a very low rate of apoptosis. The cancer state in humans and animals involves

cells at any stage between these two ends of the spectrum.

While the exact mechanisms involved in the pathogenesis of cancer are not fully defined,
an underlying error that is common to almost all forms of cancer occurs in the cellular

mechanisms responsible for controlling the balance between survival and death.

Death is the normal default situation for any cell, cancerous or non-cancerous. Death is
initiated by two main mechanisms — (a) the death receptors (eg. Fas, TRAIL etc), which

are proteins expressed on the surface of every cell and which respond to immune cells or
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30, are proteins expressed on the surface of every

cell and which respond to imune cells or WO
wWQeOSH®8H08 PCT/ AU2004/ 001619 -2 to sol ubl e PEDAT2®4/001619

in the blood, and (b) mtochondrial disruption, which

generally is triggered by internal signals generated

within the cell. Death occurs through either

nmechani sm by activati on of pg$teolyt|c enzymes known

as caspases, which digest cellular proteins. Death

o Sl B R G RAeo L e
AR ) O 843 DD, Ly gt

merlemésmt by aéthiatipmpf pn@tdOMEmnsym?S knwrmsmmm Whisth dlgest cellular

ot LRRRB e P P38 Bl g v e
mifABRIHdsh] Biettabist Rknb®hRS idtenddd &EPRdsis heorﬂaﬁﬁasgﬁvlﬁé célieneed to
pro-death signalling cascade either to or fromthe

bloghk Hhereverprspent death reqentor-imitigfensoiaeiorsy the pragustighoigmtirapgptotic
prc{(egr(fse spucﬁ élS m%g%gg%rg%co le)\ﬁﬁﬁ)e and rﬁglélq?ése{:l& ﬁ’tﬂé’se Anti-

| oNn mnthln

apci}ifdtlc—ﬁt@l@ﬁisafelps to bw&mrﬂie paseagedd alhehprbaieamcmgnalltﬂge:as&ldb either to
needs to either down-regul ate the odqﬁklon of anti -

or Q%ﬁh‘b@‘?a&h Eﬁ"%ﬁt@ﬁ'sﬁ)g theorpltf)@oinﬂrag &glé(a?%? f L§CEPIQF, sphingosine
kind&d fsatﬂ?ﬁ)g %IQP ak?@% fole §Pfh¥ &iuc%§®1th& tRE Qé]PSﬁﬂese anti-apoptotic

active la the romﬁ receptors. This
faceb Fac death trcblccuﬂ,?ohaf mikameds ® caher cﬁmmemglubé& fha Ipr@u@mmof anti-

factor rece tor t he I derlved h factor
apQPIIGRIBIEINS, GfOjinRIEASe ﬁl%ll ge ﬁi“&&kf’ﬂ afan, P ecept or,
tunour necrosis facto receptor, and the fi brobl ast

grow h factor receptor. Activation of these growth
Survicé plso issprognotddeictivelp dpealsiviathe @rm@ﬁe@aéﬁtr%)r ippgmbraces such

R

reckptoR UBingultAli ke witl fAeto? 1éuepor, wamoatdeymyssfactdFedeptie eand the
is associated with dysfunction in any of these

fiopbsss govy i gsrescaisscAcbaiamel o' FFRHBISEEHETS bydheir respective
grogerﬁgmo% 5 Om cr%nﬁgrﬁc@?e: nﬁ eﬂM&fnn%ergﬁﬁj)r@ﬂﬁeso‘fn 1Hg>'fbﬁant

recep ors ul'ting 1'n ove tivation
ongying stimurluyai theeelhesusvive thvbugh Ceariecey of b-sepiitdi phihalays.
origin, eg. lung cancer and breast cancer, express
above-normal |evels of the epithelial growth

Cancer is associated with dysfunction in any of these pro-survival/pro-death balancing
mechanisms. For example, many cancer cells over-express one or more growth receptors,
resulting in over-activation of pro-survival mechanisms. Many cancers of epithelial origin,
eg. lung cancer and breast cancer, express above-normal levels of the epithelial growth
factor receptor. In other instances, cancer is associated with disruption of the death
receptor mechanism, by down-regulation of the expression of this receptor, and/or by over-

expression of the anti-apoptotic factors.

The association of cancer with dysfunctions within the cell's control mechanisms means

that the successful treatment of cancer requires either correction of these dysfunctions or
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25 factor receptor. In other instances, cancer is
associated with disruption of the death receptor
wore@hamossn by down-regul ati on of the expressiprr/aii2004/001619
this receptor, and/or by over- expression of the
anti-apoptotic factors. The association of cancer with
dysfunctions within the cell's control nechanisns
means 30 that the successfuly treatnent of cancer
requires either correction of these dysfunctions or WO
2005/ 049008, PCT/ AY2004/ 001619 - ctivation of othe :
activaien poileriagtions %Bﬁeé%?eotocs\ysfrv&? g dy n%‘g?é‘f‘ﬁ??’éf%sn Tpatis
theDYSit 8 BRlurtedt cRdAfoth@ah Parfl radldfibn Merdpy! eddtence, these various
chenot herapy and radi ation therapy. In essence, these
treatgentongdalitice seekrdm lamagted ¢ancersel dakversbly sithegrametabelirally or

cell irreversihly. either net | ical 1Y S| C
o B St BB TR e PP A
trigd8f¥BaEh prlocddath SicoHR4ek the Wp-togugi6h 8f Stpeéssivh@fdesth Receptors,

out comes as the up-regul ation of expression of deat

h
and/@obpupresulationf srpresronef aurstingdrBredo saagdp fas dhg dathyreceptors,
an aélirt atﬁ(g ?5\9@5 lz{t%‘ﬁq)f lek?%%@%ﬂé%@ti&%}‘épgﬁgk&?&@ CARI e up-regulation

own- r egl essi on of

of @Btdeatifaqbat The éraksiesuls fromuhyar atllo thepe effgntd Rtactivationfof the

pro-death factors. The end-result fromany or all of
caspprggpodinted prateqldicproesss of 3HolsiSt he caspase- medi at ed
proteol ytic process of autolysis. 10 The treatnent of
cancer is achieved through a nunber of nodalities. The
Thebiamentve cahcer eabieved duaowghng surclamned mogalitgest Thepljpeive of these

s cPhera 5 Sl €l et e B it e el (vtostasi
or loCUh QR bQisttY Hie (le?t%ﬁ»&&fﬂ?ﬂfésy cofRfnbBfly, BthLE8jEMRSs @feo irthibit

. inhibit the supply of nutrients required to serve the
thersepply o6 hutriqats regyiingilyo srremihegicedsrddhe Tapiilyigropsng cancer tissue

ot - ang e | . : . _
ol B ERER onbEPEAEFITRR Y e IR T ERLBHFRY reasy
of thBeelf¥d @B kxfehethat the rateb Lgrofvtigisaipbddds sighplackmedcsiog irdibition).

transduction inhibition). Those nodalities whose nain
effect is anti-angi ogenesis include: (a) Thalidom de

Th6% modalities whose main effect is anti-angiogenesis include:

(a) Thalidomide

Those modalities whose main effect is cytostasis include:

(a) Topoisomerase inhibitors (eg. Topotecan (Hycamtin))

Those modalities whose main effect is cytotoxicity include:

(a) those modalities whose effect is mediated primarily through DNA damage (eg.
irradiation, cisplatin, carboplatin, etoposide, bleiomycin, doxorubicin, alkylating
agents)

(b) those modalities whose effect is mediated primarily through disruption of
microtubules (eg. taxanes, vinca alkaloids, colcichine)

(c) those modalities whose effect is mediated primarily through an anti-metabolite
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Those nodalities whose main effect is cytostasis
i nclude: (a) Topoi sonerase inhibitors (eg. Topotecan

W@ byosamons) ) Those nodalities whose nai n ef f eBCT/AB2004/001619
cytotoxicity include: 25 (a) those nodalities whose
effect is nmediated primarily through DNA damage (eg.
irradiation, cisplatin, carboplatin, etoposide,
bl ei onyci n, doxorubicin, al k_)ﬁl_ati ng agents) (b) those
nodal i ti es whose effect is nediated primarily through

di sruption of, mcrotubul es (eg.,taxa
a: kaaql%'gfll(ggg,' methQtTeXaien #ﬁug’f?u(ac‘?il’ g%e’é‘}(%%ggi’ﬁ% g%?'v\,hose

effect is nediated primarily through an
anti - met abolite WO 2005/049008 PCT/ AU2004/001619 -4
Thesemashalitiexyvhosemhain eHsct iesigml tlanstusiemaiofulatigminelydar ea,

t ar abi ne).... Those alitj.es.whose ' f
T, e P auigs B3 R GrraddiiRe PHERAARNef frifligh St growen
nodgkégtbestivip 86y, pfdt@f tyrbSinéRiiagd iBBibRbisIRtiboyiel AEEoR
inhibition of growth 5 receptor activity (eg. protein
t yr eganks o gia\ygi reptesh .t tamexifem entreadregense dithestiggens, GnrH
agoni of grow h receptors, tanoxifen,
ant‘lrl]é-oz%sgsl)ogens, anti-estrogens, GirH agonists) (b)
t(hothesemdadlitics ehovhereet afthedisted primardlyathahghupsragilitjon of

t hrough up-regul.ation of expressjon_or actj.vit f )
deaPtPression o arievijyerf dep TERPIDIEE: el faren ol liEGATRALL ligand)
ligand). 10 For the majority of human and ani nal
cancers, current therapies have a nunber of

Fordthe adymity afjsmarFandsinimatenaycar$, cutremt therepias o atvaabeniof h

. dpse-limting, adyverse side-effects, which reflect .the
disiaeBts FHoMBg Of GBS G A P dos Lt v 0V 56 it Setects
whi2i $08dcaiRGoW shBci @ HRER §fQuch@RrapRRGAA afd &S3tERed with damage to

Synpt ons i ncl ude reduced bone marrow function

nor(-game el tispuesl Sympomsdnelnds teduenddons namgusiactianoienemniagy) |

nd hair | pss. Seriou u n 0 radi ati.qQn o
e REn A foscRaBuuse oAl IR RY ST 008l s raiion
theRPYy R YO 08 1iBKo add) erfili k&P oh® Bnth goridtE)etind predisposition to other
forms of cancer such as leukemias (radiation therapy, some drugs) are additional

disadvantages.

Second, many tumors display a native insensitivity to standard anti-cancer therapies. In
such cases, standard therapies either have little or no anti-cancer effect at any dose, or the
dose required to exert a significant clinical effect is grossly toxic. Examples of such tumors
are renal and pancreatic carcinoma, melanoma and cholangiocarcinoma. The basis of this

relative insensitivity is unknown.

Third, of those tumors that display sensitivity to standard anti-cancer therapies, many
subsequently develop resistance. The basis of this induced resistance is thought to be the
over-expression of proteins such as p-glycoproteins which are ‘transporter proteins’ and

which eject the drug from the cell before it can exert any biological effect.



10

15

20

25

30

fornms of cancer such as | eukem as (radiation therapy,

sone drugs) are additional disadvantages. 20 Second,
woraoeg/o4ao0r s di splay a native insensitivity topet/angas/do1619

anti-cancer therapies. In such cases, standard

therapies either have little or no anti-cancer effect

at any dose, or the dose required to exert a

significant clinical effect |s grossly toxic. Exanples

of such tunors are renal ‘pancreatic carcinons,

mel ano d ch arc
Impog{ea OJBe SIRSERe] TT TSR l%ﬁ%f%‘%mg Sulipiedistihet Birigigterapy
or tht IPregultifiéh odhroRlofdn §?ﬁ‘1§ifeﬁééd| sedsiti¥itysdRdadédrblus cells or tumors to
anti - Cancer therapies, many subsequently devel op

radragien ¢hezapye. The basis of this induced resistance is
t hought to be the over-expression of proteins such as
p- gl ycoproteins which are "transporter proteins' and

Radibihefp§i(@afatibh thefdpyY udds B diRrartls, DefdlyeX riyscarkik xaider cells.
any bi ol ogi cal effect. 30 WO 2005/ 049008

X-IRYSTHARE 8 Oiplib 16O to- wisipleseshiation but dayqan exiismedy short wayelength
of le& atﬁg]{ Ler a §tr&qg ? &sn\gex%qir%t%@: bvérd 3 @SCa‘?ldtsHorth/ thereafter

pregul ati on or pronotlion
radla[lOfl h%lﬁénmecdsmtmedutme 6fr dézggnosis,anrgesti gzhticm and tteatmpans of cancerous
radi ation th

dlot r radi ation thera
cellgaad tyness Bﬁi'Pﬁ’;?ratpé{y%a SQ,.EHBIoY Vf‘f}%"g}? CASGSPIR FYIECTY AR E‘Q’-‘CC
tun{r{)(f' g{z% Raaﬁof a%%/‘?:’éﬁ‘ aRb b8 u§écﬁ§ds@§ur§&&% Ellltr‘ésﬁflhﬁ'tﬁéd%

Iation ave an extrenely short wavel ength of
| ess than 100 angstronB X-rays were first discovered

95 and shor thereafte adi.ati on has
TregfBush ey frelisel, MR Ghtse thar IiE el % AR firected ata
parfli& A& 188MonGh oF SNARMRUS. Iif Sdnlefal,afcdr BIN e nidre keHshiRE APy
is also enployed in sone cases pre surgery to reduce

rad[p@hqrqpmhargnczx@al Feltsi and meqra pf thesmeadl tygeswll@égll% JYormal cells

whlce AEd frelc{e%l uglé%ll’y regg'veg V%re&)%lr ﬁ%gﬁglve%gf ?et ﬂﬁ&%y gﬁlfﬁcultles present
themaMSesamserel I theednaelroak célls tp e trieated BeconRcddsemitised tdtheon

rad{ogheerakl)p(;/d yOthclirnprgl(aelgr?lrs ?Aclucfeatﬂg Srrox?rgllt}l/ gf t%re %ufr:rPor bee t?eea?esdl ttolv\lltgl organs,
such as the heart, or the spinal cord. Here the level or dose of radiation given is critical to
attack the cancerous cells without damaging surrounding normal cells, tissue or organs.
Any increase in the sensitivity of the cancerous cells to the radiation, restoration of

sensitivity or the protection of normal cells would be a highly sought after effect.

Accordingly, there is an urgent need to develop improved anti-cancer therapies that can
address the issues of inherent or acquired radio-resistance or chemo-resistance, and that

can deliver an improved anti-cancer effect in a safer, better tolerated manner.

It is a preferred object of the present invention to provide pharmaceutical compositions and
methods for the treatment, amelioration or prophylaxis of cancer. The present invention
also seeks to provide pharmaceutical compositions and methods for targeting cancer cells

for treatment, which compositions and methods provide improved pharmacological
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radi ot herapy than normal cells and nore of these cel

types will be killed. Normal cells 15 which are
wa@bdosot®os usual |y recover to repair thensel vesPQuaU2004/001619

quickly. Difficulties present thenselves where the

cancerous cells to be treated becone desensitised to

the radiotherapy. O her problens include the

proximty of the site to be tgeated to vital organs,

such as the heart, or the spinal cord. Here the |evel

qr. dose of adiatl iven is.criti t ack
iRty G eldmresing et aibregiongT SifToniion g e pEIR from
cah&drb$y celll Slﬁl‘fb?o\!éﬂ dRR GNP Sf tok it ARMtsiaNof AR ratibnt dT@adiation-
senS|t|V|ty of the cancerous cells to the radiation,
sene8Yityr ertdhomoesensitiwifisiotdangar geldy with enhsrast ecadqgivedfesistance.
normal cells would be a highly sought after effect.
Accordingly, there is an urgent need to devel op

Surmafy 6fthRThvetacer therapies that can address the
i ssues of inherent or acquired radio-resistance or

Thisepmdicatéasi ravadeseribesnewt featmen regimeg and chgmaotherapgutis gagpositions
e f e

anﬁ%&fngsg\iﬂﬁ Fl“hg rg\%glrlgljfl [egrb%é%ﬂ% tjﬁqg (t:r%lglg)% Sl{iﬁ%(ég%c?(ie g&etlﬁl?ty of isoflavanoid

cohipeands iarnhancjiigaie @I@spivay wh caicet adls te ampdsrahgoofaminchncer

nmet hods, for the treatne anel ioration or prophyl axjs
tregimemihiayes of rdipHosBeRPy Visht ool e Tegdeg OF atgion, and fn

resR{n‘?lY dRsBRRY PR éaﬁﬁ?g@%’éﬁ?é&lk'tﬁﬁ%a@@%dﬁﬁ%@ Rdsstdn@E to those

et1ng cancer ce or treatnent
agemrqndslreannmms nmetiohdse St deorpswprissglynp has/exin found that isoflavonoid

E{E]’P (%a mﬁ cal V\D 05/ 049008 PCT/@ 4/ 001619 -6
compe ! tgrgpﬁgv%q etC FPARPAGETFELT B USSPt ecti on or
differentlatlon of normal cells from cancerous cells,

i mproved delivery of toxic agents and/or restoration
A@brchagﬂomn aspect o€ Heinresent lpvww@rﬁm issprasided ¢imeyhadonf increasing or

re%an g eﬁqe S%I}Slt%\ﬂté/ qu?:aléce{ gel?s C{umgﬁ rglc‘ia’ gthepaix%éo%gﬁﬁctlég said cells

|on IC&

or @S 6 \blﬁﬁamﬁmﬂwcmakmi‘iﬁtpoﬁxﬁ@ bﬂmnaractlyzds@amm GeRpeUt i C
conpositions and conpounds. The invention is based on

the totally unexpected activity of isoflavanoid

A{cgfag%&%omér Qﬁ)l%g?&;tﬁ?Plteg&t SRS eﬁeltevls giog?cgegca%etﬁsé be

rang cancer treatne rugs
prot@ctigy nodmat dedls @py tissuietrhass &ivhl the éffedte béridiothatesy afd/or
sensitivity .to those sane

action, nd in 10 re
chsgemegawﬁw@magn% a ffgf; gé%ﬂ&.maéa Wﬁ@s%ngfoékefen?@ coppeund of
formula (I).

According to another aspect of the present invention there is provided a method of
increasing or restoring the sensitivity of cancer cells or a tumour to chemotherapy by
contacting said cells or tumour with an isoflavonoid compound of formula (I). In an
embodiment, the patient is subjected to both radiotherapy and chemotherapy in their
treatment regime. In other embodiments the active agent is a growth receptor inhibitor or

death receptor stimulator.



agent and treatnent nethods. Still nore surprisingly,
it has been found that isoflavonoid conpounds exhibit
w@emseedds/e ef fects on non-cancer cells and tiBSIA&U2004/001619
According to an aspect of the present invention there
Is provided a nethod of increasing or 15 restoring
the sensitivity of cancer cells or a tunour to
radi ot herapy by contacting sggg cells or tunour with
an i soflavonoi d conpound of formula (1) as set out
bel ow. According to another_ aspect of, the present
CommpBRds Srioe BRI dledhg SROEYEA T HIBR TP eRgHed by the
fbﬁﬁ%ﬁal cells or atissue nmass fromthe effects of
radi ot herapy and/or 20 chenot herapy by contacting said
cells or tissue mass with an isoflavonoid conpound of
formula (I). According,0 anot her aspect of the
present invention therq is provided a nethod of
i ncreasing or resRayi eAsensitivity of cancer
cells or a tunmour to Dt her apy by 2? contacting
said cells or tunour an i sof | avonoild conpound of
formula (1). In angent Ppt, the patient is
subj ected to both radi dt herapy and chenot herapy in
their treatment regi mR2 In other enbodiments the
active agent is a growmh receptor inhibitor or death
3 receptor stinmulator. W 2005/ 049008 PCT/ AU2004/ 001619
in whidgompounds of the general fornula (1) are the
i sof |l avanoi d conpounds represented by the fornula: W
R |RR/andZ afe ihd@gendsnilnhydrpgdn, Rydrory Qi OL(8R10, OS(O)R,9, CHO,

Lﬁg%g,SB%éHZ?{rlg%RS 951%§1¥ halGAIRY, %Eﬁ)}(}ﬁ[ Skenyl, alkynyl,

aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino,

10 dialkylamino, nitro or halo, or
R, is as previously defined, and R, and Z taken together with the carbon atoms to which

they are attached form a five-membered ring selected from

T O:[, OI
XL oL -

15
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
AN N
O o)
o) %o
T
T 0]
20

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



C(O R o0, COOH CO2Rj o, CONR3R4, alkyl, hal oal kyl,

aryl al kyl, al kenyl, al kynyl, aryl, heteroaryl,
wa@bdoglosgogs , al koxyaryl, thio, alkylthio, am noPCT/AU2004/001619

al kyl am no, 10 dial kylam no, nitro or halo, or R2 is

as previously defined, and R1L and Z taken toget her

wWith the carbon atons to which they are attached form

a five-nmenbered ring selected fromT OODCO, or TO

O 15 Rl is as previously defined, and R2 and z t aken

together wth the carbon atons to which they are

attached forma five-nenbered ring selected fromO -~O

/_O TATQ 20 and WisRléel, Ais hydr% hydr oxy,

NR3R4 or |o and B is gelected from 005/ 049008

PCT/ AU2004/ 001619 -8 R5[/R5 R5 Y or VY]|Y Op Wis B,

and R taken to erywith th r atons to

whi ch they are attached 5 form a silk-nmenbered ring

sel ect@d fromX R6 X R6 X R6 o)

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

form a six-membered ring selected from

X R6 X R6
Y = Y
O OR;
Rg X _Rs X Rg
: _
Y Y
R, OR; o] » OF

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



10

15

20

YYY RT XREOXREORSXR6 YY OR7T, or W A and

B taken together with the groups to which they are
waswenimved are selected from 10 R8 R8 R8 Rj PCU/RE2(8j#/001619

NRER NRsor zYZYZY R OR 0RO Wand A

taken together with the groups to which they are

associ ated are selected from W 2005/ 049008

PCT/ AU2004/ 001619 -9 R8 R8 R§ _R1I0 Rl NR1O R, 4EB R10

Rl 4EB Z B Z Z RRR2 2 and B iS selected fromR5 jR5 RS

YY yl:~~Y5 OO wherein R3 is hydrogen, alKkyl,

aryl al kyl, al kenyl, aryl, an amno acid, C(O Rl1l where

R11 h?; Rg
R; NR4o
Z B
R2

and B is selected from

wherein

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

R4 is hydrogen, alkyl or aryl, or

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

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

Rs is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR,; where Ri; is as
previously defined, CO,R;; where R, is as previously defined or CONR3Ry,

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

Rg 1is hydrogen, hydroxy, alkoxy or alkyl,

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

Si(R13); where R;3is as previously defined,
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hydrogen, al kyl, aryl, arylalkyl or an am no acid, or
CO2R12 where R12 is hydrogen, 10 al kyl, hal oal kyl,

waeoos/omoozar yl al kyl, R4 is hydrogen, al kyl or apgi/AUZ004/001619

R3 and R4 taken together with the nitrogen to which
they are attached conprise pyrrolidinyl or

pi peridinyl, R5 is hydrogen, C(O Rl1l where Rl11 is as
previously defined, or CO2R12,gyhere R12 is as 15
previously defined, R6 is hydrogen, hydroxy, alkyl,

aryl, amno, th R4i 1 re RI1.is a .

Ry vt v hbeikUoamis. SbADHER: p aginoR} iylargino or
deﬁhﬂ&@nﬁhoCONR3R4 R7 is hydrogen C(O R11 where R11

is as previously defined, alkyl, haloalkyl, alkenyl,
theerdrhwingr"yt ételpydsemls eidiic REBICE: lvmércé agloohleropad; s

i nde ndentl dr oge aIk or aryl, 20 R8 is
Thy G BT ‘)e(fr*l%’é &) S| kyl, RO is alkyl,

maﬁmlmorglraylh aryl al kyI c(O R11 where R11 is as
Yprewously defined, or Si(R13)3 where R13 is as

pSevi ously defined, WO 2005/049008 PCT/ AU2004/ 001619
-10 R10 is hydrogen aIkyI haI aIkyI am no, aryl,
aryl al kyl, an am no acid % no or di al kyl am no,

t he dramnng represents e|t a S|ngle bond or a
double bond, T is |ndepen hydr ogen, al kyl or
aryl, 5 X i s 0, NR4 or Rs, R16 R14 15

wher ei n

wherein

Ris, Ri5 and Ry¢ are independently hydrogen, hydroxy, ORg, OC(O)R o, OS(O)R o, CHO,
C(O)R;p, COOH, CO;R ¢, CONR3Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo, or any
two of Ry4, Ri5 and R are fused together to form a cyclic alkyl, aromatic or
heteroaromatic structure, and.

optionally substituted compounds and pharmaceutically acceptable salts and prodrugs

thereof.

In a preferred embodiment, the cancer patient is pre-treated with a compound of formula
(I) prior to radiotherapy or treatment with the second chemotherapeutic agent. However it
is contemplated that any sequence may be used in regard to the administration of a

compound of formula (I) and either the radiotherapy or administration of the second

chemotherapeutic agent or both.

In a further embodiment the compound of formula (I) is administered after resistance,

either inherent or acquired, to radiotherapy is observed in a patient with cancer.

In a further embodiment the compound of formula (I) is administered after resistance,
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10 R14, R15 and R16 are independently hydrogen,

hydroxy, OR9, OC(O R10, OS(O R10, CHO C(O R10, COCH,
WERRLMO0SCONR3R4, al kyl, hal oal kyl, aryl al kyl , pei/keznoh/001619

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

al kyl am no, dial kylam no, nitro or halo, or any two

of R14, R15 and R16 are fused together to forma

cyclic alkyl, aromatic or hgteroaromatic structure,

and. 15 optionally substituted conmpounds and

.ph i cal.l bl | 1. - . :
R N T R S S
cancer.pre-treated with a conpound of formula (1) prior

to radi otherapy or treatnent with the second
chenot her apeutic agent. However it 20 is contenpl ated

Ak R Un SR8 RRER Y IS oHRER s pOpE At b RpY Seersing .

adinigsterdtl ot sibipyuintergodmg radsitheadpiyp or dfout treurslergorddiotherapy, a
chenpt her gpeuti c agen r bot h. a further .

thegaRSORrAB AL eehEs BB oha comprurntaeyts the Moimembatimpgthe

adRdi&Fatiof 34 HidH6 SadiotBerafy hitPfal BA&K 81tbr @HioRGHinkEHad 8& cloped
radi otherapy is observed in a patient with cancer. In

in thefsubjetter enbodi nent the conmpound of formula (1) is
adm ni stered after resistance, WO 2005/ 049008
PCT/ AU2004/ 001619 -11 either inherent or acquired, to

AdchRif e mbiner @sgséttth&_e 2gRBYided a COBBINYESHh i}ﬁra@gfé@ﬁﬂpﬁ@ﬁqg
with cancer. According to another aspect there i

adpinistpretoss bl & Herapauiaady aFyciBs IS A mpound of formula ()
ang § S ehERic e S ORRL R LA R S PiaRbus o

aftef dieflorasastamrpund dofelaped dipeutbieetf fornula (1). In an
enbodi nent, the admnistration is prior to

radi ot herapy and nmay occur after radioresistance had

In ggg}&éﬁaﬁ bddimEAEHE %B%@gbn béigﬁbﬁfé&% %ﬁgge &1@9@E&etﬁat is

ect there 1s brow a conbi nat | erap
disptayprg malignantcharaciesisges, byt thay mcempbiateearher stages of cancer such as

pr%—glghgrfaglyte;si)%%g l(cyg Stfy{n%? )IIS\I/)Fas%[rRlltjrgEep%faliea n%ggggéﬁnacrlld%fenign cancers.

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.

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.

Detailed Description of the Invention
The terms "isoflavanoid", "isoflavonoid" and "isoflavone" as used herein are to be taken

broadly to include ring-fused benzopyran molecules having a pendent phenyl group from
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and a chenot herapeutic agent. The adm nistrati on nmay
be sequential or sinultaneous or after
W@ h@soiwss st ance had devel oped in the subject.PABAUZ08/001619
preferred enbodi nent, the condition being treated is
preferably cancer that is displaying malignant
characteristics, but may incorporate earlier stages of
cancer such as pre-nalignant, | esions (eg. atypia,
dyspl asia, intra-epitelial neoplasia) and benign
cancers I.n fu er_aspects of the_invention there is
the i B 43 ORGP eR B R At BBy 3 458 oL ShiRp dnds
gendi@fly HIGTAPRVSR il siiks Bé MRdResOfsof1 iink,YEMHvaAShed6bflavanols
phar maceuti cal agents useful for same, Throughout
and i lékesaye gerfeirically tefersaddo hireircdsaisefavpiese IFoflayansderiyiaii ves or
. he text requires otherwi se, the word "conprise", and
lsodfé{?l?oé F%Iﬁgo"gﬁé'h as "conprises" or "conprising", wll
25 be understood to inply the inclusion of a stated
i nteger or step or group of integers or steps byt not

Thetteran ealleylls s takkerdp mgsp b@fhwséTaighﬁP'é%j% pnpragehed chpingle gragps such
os T, Bopt FBropy BRGNS SEARLS RRIR) bLOF and e ke

The"dlisfgtaipdae’ tad0 usbddn hene prefarably drobel teak earboiBBtoms, more
broadly to include ri.ng-fused benz ran nol ecu
prefRib et bt ILROPBHETDTeR Y %h? ?@aﬂo VEPBES PRI be
sub&iltedHe 884 b0RSRIS fluokife,ldhforMe! Bdniihd) SoddRS 8atbBRYIAC, -C,-
1, 2-di phenyl propane system Thus, the classes of
alkaxyogrbomyd sCi-Geakkykinligo-cabenyl edi- (Co-Gusalk d paminoeeseleonyl, hydroxyl,

Ot R RO, £ farir Al R R o el R b Keage alkyl o

phehylof | avones, isoflavone derivatives or isoflavanoid
conpounds. 5 The term"alkyl" is taken to nean both
strai ght chain and branched chai n al kyl groups such

t hyil. hyl. | oyl ] [, ..
Tre3gefiyY is b ipg Byt AERPRRY) Y be bRy losiuica
by @k daE, L, tatkyl hydlesuso O, -l aiigoxy peaebaryslal yC - sleoxkatton§l, C, -

carbon atons, nore preferably nethyl, ethyl propyl or
Ca-3lkyparbpnuloxyrerdialg- ky|  group may optional ly be

The term "halo" is taken to include fluoro, chloro, bromo and iodo, preferably fluoro and
chloro, more preferably fluoro. Reference to for example "haloalkyl" will include
monohalogenated, dihalogenated and up to perhalogenated alkyl groups. Preferred
haloalkyl groups are trifluoromethyl and pentafluoroethyl.

The term "pharmaceutically acceptable salt" refers to an organic or inorganic moiety that
carries a charge and that can be administered in association with a pharmaceutical agent,
for example, as a counter-cation or counter-anion in a salt. Pharmaceutically acceptable

cations are known to those of skilled in the art, and include but are not limited to sodium,
potassium, calcium, zinc and quaternary amine. Pharmaceutically acceptable anions are

known to those of skill in the art, and include but are not limited to chloride, acetate,

citrate, bicarbonate and carbonate.
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10 substituted by one or nore of fluorine, chlorine,
brom ne, iodine, carboxyl, Cl-C4- al koxycarbonyl,

WE100804%bkyl am no- car bonyl , PCT/AU2004/001619

- (C1- C4- al kyl ) -am no-car bonyl, hydroxyl,
Cl- C4- al koxy, fornyl oxy, Cl-C4-alkyl-carbonyl oxy,
Cl- &4- aIkyIthio, C3- C6-cycl oal kyl or phenyl. 15 The
term"aryl" is taken to |nclugf phenyl and napht hyl
and may be optionally substituted by one or nore
Cl- C4-al kyl, hydroxy, Cl-C4-al koxy, carbonyl,
Cl- &4- alkoxycarbonyl Cl- 4- alkylcarbonyloxy or hal o.
%J‘t%nﬁ eﬁﬁgrmgé’éélﬁcall}sa&@&%le Wervdiskuge: pfrd)di'ﬁ%orefé%ﬁ‘ {4 Gerivative of
rono and o, preferably fluoro and chloro, nore :
thp netiverabippufid that opon%lﬁrenetr@teomo theareceomtrgﬂ capable of prowdmg

al ude noh | .ogenat
o PRyl e B5 o P ARRMRRER Maprrpagpgi et
PidtifigS afeidcluféd Wahitythe SopeBSthe pRestht ihtemgioanet hyl an d
pentafluoroethyl The term "pharmaceutical ly
acceptable salt"” refers to an organic or inorganic
AR e e SEERAR RS B 200 A G0 Bpioraion an

thadigBhre tobe fcoﬁ@i@di"éﬂ ), théig bevadest pdbeextc dh pamicolar, the term "treatment”
counter-anion in a salt. Pharmaceutically acceptab

doga PpbRRssHAB hRTB eb Hivwal s freatesl BpdolahfaeRgerss fAccaripely,
"tte'a &Q'elngfﬁhe@&ﬁelgﬂstldd SHthed b RoRe 8t S¥kerit l)%{a"’bca?ﬂlé{ﬁﬁr condition or

alcrum zinc and quaternary am ne. Pha ceutically
pracaging abbtheaniso resluaing thamishvaf developiog @ pafticskar cbndition.he
art, and include but are not limted to chloride,
acetate, 30 citrate, bicarbonate and carbonate. WO
Tl?eplgﬁﬁ @ﬁ%m&}gf-’_ T AUZR0GOR Qﬂtﬁép%/" is brlagdl}hﬁ(e‘h% tHclude methods of
"pharmaceuticadlly acceptabl e ‘derivative" " prodrug”
treathentsor tleerapyoeith patticlee and/or ¢rigegyawavyes evln@mf&m dartcn@ms cells,

e PR gty 2o bione SR BRSS% et RaRY B Rlitien s
hlg ch@bakale beparfitle shiet as@rlX iy, 3le3Gbh, \atrind ﬁaﬁ @k protén used in
rodrugs are included within the scope of the present

ramwlzemnyo Mo%@rqur@blmw WRKC Of ml%le#w Xira¥at nent "
"prophyl axi s" or "prevention", "anelioration" and the
like are to be considered in their br oadest cont ext.
Théteparthetndtidrapdukie agait'his'tikeadiroahy to include all drugs, chemicals,

compounds, compositions, agents, drugs, polymers, peptides, proteins and the like which

affect cancerous cells, tumors or related mechanisms and biological processes.

Preferred isoflavanoid compounds of formula (I) are selected from general formulae (IIT)-

(IX), and more preferably are selected from general formulae (IV)-(IX):
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does not necessarily inply that an animal is treated
until total recovery. Accordingly, 10 "treatnent”

WO ps0aess anel i orati on of the synptons or severCT/XUDf04/801619

particul ar condition or preventing or otherw se

reduci ng the risk of devel oping a particul ar

condition. The term "radi ot herapy” or "radiation

therapy" is broadly taken to_ipglude nmet hods of

treatnment or therapy with particles and/or energy

waves which affect cancerous cells, 15 tunors or

rel ated nmechani sns and bi ol ogi cal processes. In

partingul ar the radiation is a high ewergy wave or

partilcl e such as an X-ray, electron, ray_or

px oo usd jsR6 r adi ot hdMapy. ’ Rpe wave (V1)

ZhemCal s nds, conposi4i on3
[ proteins and the [

cancerou Ry tUMDrs or re at ed frecha M8 "Ry4
and bi ol ogi cal processes. Preferred isoflavanoid
conmpounds of fornula (1) are selected from genera
formulae (I11)- (I1X), and nore preferably are sel ected
fromgeneral formulae (I1V)-(1X): 256 WW RL OR6 (I11)
RL OWRG6 (IV) Z R15 ZRI5 RR O/ RZ @I / R4 R14 WO
2005/j049008 PCI/ AU2004/ 001619 =14 W|W R1

’ e R15 z z (BD oH AB1R SO R (R vy

R

in which

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

more preferably
Ri, Ry, Ris, Ris, W and Z are independently hydrogen, hydroxy, ORg, OC(O)R o,
C(O)R 0, COOH, CO,Ry, alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, amino,

alkylamino, dialkylamino, nitro or halo,
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R14 Rl4 WWRL/ OR6 (M1) RL/ OHR5 (M1l) RI15 Z
RI5 ZR21 RZO5RI4 R4 WRLOHR5 (IX) | RI5 Z
wo 20088490081 10 in which R1, R2, R5, R6, Rl14, RiSI/AW@wdo1619

4

are as defined above, nore preferably Rl, R2, R14,

R15, Wand Z are independently hydrogen, hydroxy, OR9,
OC(O R10, 15 C(O R10, COOH, CO2R10i al kyl, hal oal kyl,

aryl al kyl, aryl, thio, alkyl t% 2Oarri no, al kyl am no,

di al kyl am no, nitro or hal o, 05/ 049008
PCT/ AU2004/ O R11. wher
Rmis hygrwar@@%n %(bﬁrﬁ 1 %Wﬁ STt Aginogd or CORy,

hydrogen hydr oxy,

R YAER hig 1?1*(11; en, aI kyl or aryl, R6 is
H ﬁirgge% kal }qgryl COR11 where R11 is as

Rer eviyoluadey, pafrone dlkyb aryl, COR}, where Ry, is as previously defined, or

Ry

Ry
Rio

CO;R; where Ry; is as previously defined,

is hydrogen, C(O)R,; where Ry, is as previously defined, alkyl, haloalkyl, alkenyl,
aryl, haloaryl, alkylaryl, alkoxyaryl, arylalkyl or Si(R;3); where each Ri3is
independently hydrogen, alkyl or aryl,

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

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

more preferably

R,
RZ’

Rs

Ro
Rio

and R4 are independently hydroxy, ORg, OC(O)R ¢ or halo,

R;s, W and Z are independently hydrogen, hydroxy, ORg, OC(O)R 9, C(O)R0,
COOH, CO3R, alkyl, haloalkyl, or halo,

is hydrogen, C(O)R;; where R, is hydrogen or alkyl, or CO;R > where R, is
hydrogen or alkyl,

is hydrogen or hydroxy,

is hydrogen, C(O)R;; where Ry, is hydrogen or alkyl, alkyl, haloalkyl, alkenyl, aryl,
haloaryl, alkylaryl, alkoxyaryl, arylalkyl or Si(R;3); where each R;3 is independently
hydrogen, alkyl or aryl,

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

is hydrogen or alkyl,

and more preferably

R
Ra,

Rs
Re

and R,4 are independently hydroxy, methoxy, benzyloxy, acetyloxy or chloro,

Ris5, W and Z are independently hydrogen, hydroxy, methoxy, benzyloxy, acetyloxy,
methyl, trifluoromethyl or chloro,

is hydrogen or CO;R; where R); is hydrogen or methyl,

is hydrogen, and
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CO2R12 where R12 is as previously defined, 5 R7 is
hydrogen, C(O R11l where Rl11 is as previously defined,
wa@bdoglogoobal oal kyl , al kenyl, aryl, hal oaryl, aP&yAE20OK/001619
al koxyaryl, arylalkyl or Si(R13)3 where each R13 is
I ndependent |y hydrogen, alkyl or aryl, RO is alkyl,
hal oal kyl', arylalkyl, or C(ORll where Rl1 is as
previ ously defined, and Rio 45 hydr ogen, al kyl,
am no, aryl, an amno acid, (Lylanlno or

R E ESUT bt B Fe r

en, hydroxy, OR9,
oé’?%ﬁph%n?r el BT moqérlﬁén?%‘%&g al kyl, hal oal kyl, or
hal o, 15 R5 |s hydrogen, C(O Rl11l where R11 I's hydrogen
or al kyl, or CO2R12 where R12 is hydrogen or alkyl,
R6 i s hydrogen or hydroxy, R7 is hydrogen, C(O Rl1
Pa‘PJi‘tﬁt‘lﬁ‘ly%‘réfeh‘éd Noda e &fm P of Rriaula, (Dhald@hbiiydceutically

al kenyl hal oar al kylaryl, al koxyaryl,
acanyﬂéﬁﬂﬂ%thme§%¢¥E§Q?&%m§ﬁe each R13 is i ndependently
20 hydrogen, alkyl or aryl, RO is alkyl, arylalkyl or
( ergyRll is as preV|opﬁjy d flnqg and R10
[ g g or Sql kyl , and nore pre R1 and
R14 arle i ng vently hydr oxy, net Ayl oxy,

X p R R15, Wanh ¥
hydr oxy, nethoxy,
acetyl oxy, m@thyl | uoronet hyl or chQor o,
hydrogen or CO2R12 ere(d2 is hydrogen or nethyf,
R6 is hydrogen, and VK)FOOS/O49008 PCT/AU2004/00161%

HO o HO o
9@ QI
OH O O oh OH O O OMe

3 4

i ndependent |



-16 R7 is hydrogen, nethyl, ethyl, trifluoronethyl,
phenyl , hal ophenyl, nethyl phenyl, et hyl phenyl
woredosopphenyl or phenyl nmethyl. 5 Parti cul arl yPCT/AU2004/001619
preferred isoflavonoi d conpounds of formula (I) and
pharmaceutically acceptable salts thereof are
selected from HOO HOO OO OHOw 12 HO/ OHOO
HoOoHoOHOW 34 HOOHP,O0 OOHOOHOH 105 6
HOOHOO\ I \' I OHOH OH OH (cis) (trans) 7 8 WO
2005/ 9)4_?008 PCT/ AU2004/ 001619 - 17 E Me

HO i @) HO ! O
o) O OH O
OH
H

H
OH
9
OH

O
HO i O HO l )
T T
OMe OH

13 14
BzO 0 HO O
OBz

11 12

17 18



OH

/

\

[/ OH PBClAUi®4/001619

[ OH\
-18 HO O HO O HO /

oH 11 12 0HM HOOHOOOW OH 13 14 BzO O HO O
I\ OHOHOH 19 20

HOOHOOOHOHOHOHd 9 10 HO OHO O\
weBns5/049046 OH HO O HO O \

WD 2005/ 049008 PCT/ AU2004/ 001619

I\

O



HOOHOOH\I \i I\ I\ OHOH 22 21 HOOHHO OH \ |
VI M IV I\ OHOOH 2324 HOOHOONLN I VI G d
WER0004908H 5 25 26 HOOHO O \I | NI I\ I\ MPOI/MS2004/001619

OH OH 27 28 WO 2005/ 049008 PCT/ AU2004/001619 19 HO O
HO O | |

29 30

In a further embodiment the preferred isoflavonoid compounds are the isoflav-3-ene and
5  isoflavan compounds of general formula (VI), and specific mention can be made of
compounds 12-21 and 30 above in addition to the following compounds and

pharmaceutically acceptable salts thereof:

10 33 34



M OH M OHOH 29 30 In a further enbodi nent the
preferred isoflavonoi d conpounds are the isoflav-3-ene
w@emsH49080f | avan conmpounds of general formul a ¢SM/AD2@md01619
specific nmention can be made of conpounds 12-21 and

30 above in addition to the foll ow ng conpounds and
phar maceutically acceptable salts thereof: HO O HO O
OHOH Me 31 Owe 32 HO O HO.gpOH OH Owve 10 33 34 WO
2005/ 049008 PCT/ AU2004/ 001619 -20 HO 0 HO O Owve Ow

e HOOHOWH@?:

HO O
37 38
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'\ 1\ OHOw Owe 39 OV 40 M M HOO HO O OH Ow
OH Ove 5 Owve 41 Owve 42 WO 2005/ 049008
wEROnsAWpeH4/ 001619 -21 Me M HO 0 HO 0 OH OMECT/@NB004/801619

O 4 HOOHOOOH M OH 45 46 Br HOOHO O Et OH

OH 47 48 5 In a nost preferred enbodi nent of the

i nvention the isoflavonoid conpound is selected from
conmpounds 12 (dehydroequol),,32, 39, 45 and 48. As

such, particular reference is made to dehydroequol in

the desgri ption, Exanples which fol|aw and

acconpanyi ng 10 drawi ngs however thiys is not to be
t ke s. bei@g unnecessarily HQOuG t ik

di scl

In a most preferred embodiment of the invention the isoflavonoid compound is selected
from compounds 12 (dehydroequol), 32, 39, 45 and 48. As such, particular reference is
made to dehydroequol in the description, Examples which follow and accompanying
drawings however this is not to be taken as being unnecessarily limiting on the disclosure

of the invention provided herein.

The chemical family of isoflavonoids of which isoflavones such as genistein and

isoflavenes such as dehydroequol are examples, represent a promising new are of
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of the invention provided herein. The chem cal famly
of isoflavonoids of which isoflavones such as
w@enssimpsr and i sof |l avenes such as dehydr oequpCT/an2004/001619
exanpl es, represent a prom sing new are of WO
2005/ 049008 PCT/ AU2004/ 001619 -22 chenot herapeuti cs
in the prevention and treatnent of cancer. The precise
basis of the pharnmacol ogi cal, action of these
conpounds is not fully understood but the outcone is

t cytgstasi s .and d
chefihrapiticits fhampeniangng FRHEN st ra¢ PRRsE Brdtofine
phatifbldgQY adichiRIfAesP SR ok ismdt )ful@gﬁldéﬁﬁodﬂl B&fthabatcome is that

ani mal- cancers, and that they 5 are hlg sel ective

of ciiostasiamud eytetsixicity. DB cansidsrablroierest sithd dy ofearpiquads is
thatg'f?%tt]baé i]'éelﬁlts %)ln%ayvﬁ) ngd gctlfvﬂg]a§X1Pst§1lﬁ%n%§xd qﬁﬁl? (LRRAUO Emd that they

cancer surprisingly ‘synerg

meh@ﬁbakkﬁﬁteﬁﬁcahgﬁaﬂnerapeut|cs such as C|splat|n and
gencti t abi ne, even though these two standard chenotoxic
drugs have quite 10 di stinct anti-cancer effects

We Wa&glé}{&vxlnqﬁ CC%LIIH ca ﬁlbﬁféro@ IEIL§ sBﬂL%’ananaHﬁst &th as dehydroequol,

AVentors have 1gund e 1soflavones “or
are petentwatitoaacer agetts aapasioglysgsdrgise tHehedfeserfaohemeiteyapeftics such as

ancer cells .and tu the effec radi at i
iSRRG £Y H OB RFL o SR e ot (g Bve quite
dlstfn"c?ﬁ{tﬂ&{ﬁ‘éexoéff&ts%%ﬁﬁaeQﬂ‘ellt reatnments, called

fractions, over several weeks. The fractlona

treatnent is typically given once a day from Monday

to Friday, .for exanpl ith.interm,tt.e rests .suc
MotgGutgrisjat e esER REomiorn Bvinfou R el e sy gt Felives
incragde W kestdr® @l RAditiViBEb MBRANYéricklld AldamvryvRBOEffedts dftadiation
type of cancer to be 20 treated and the type of

therapyli ot herapy to be enpl oyed. Those skilled in the art

can best determne the nost suitable reginme for each

i ndi vidual with consideration being given to various
Treﬁtﬁiéhﬁfeglrhﬁﬁhaydﬂnlmdé heinght tesatrent loe alcbiirse pf weptesstsoalled

di sease and type of cancer. In a preferred enbodi nent
fraciipes, P§%}Tﬂe&‘2féh‘é§ekér The Faganel BEAPRRYE HPIGATY given once a day from

Mom t8 'F?l'ﬂgy,qgr &ahﬁﬁe, tth intermittent rests such as at weekends to help normal

cells recover. The actual treatment regime will largely depend on the type of cancer to be
treated and the type of radiotherapy to be employed. Those skilled in the art can best
determine the most suitable regime for each individual with consideration being given to

various factors including the patent's health, progression of disease and type of cancer.

In a preferred embodiment the isoflavones or derivatives thereof are administered prior to
radiotherapy. The effect of the pretreatment is to sensitise the cancerous cells or tumors to
the effects of the radiation. The isoflavonoid pre-treatment should begin well prior to
and/or during the radiotherapy in order to affect the ability of the target cells to resits the
radiation. In a broadest preferred embodiment, the pretreatment is for a time and duration
sufficient to contact the cancerous cells or tumor with the administered isoflavonoid. This

time may typically take 7 days, or 14 days or up to 30 days. In another preferred
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25 radi ot herapy. The effect of the pretreatnent is to

sensitise the cancerous cells or tunors to the
wetdospywoof the radiation. The isoflavonoid  PCT/AU2004/001619

pre-treatnent should begin well prior to and/or

during the radiotherapy in order to affect the ability

of the target cells to resits the radiation. In a

broadest preferred enmbodi menty3the pretreatnent is for

a time and duration suff|C|ent to contact the

erous cells or the. a m,,ni

o B ris0b e fataseow ETReRS Rl SR IB ARl py g 3 s, or 3

d solédi ¥&r PHaWpridro 30 days. In another preferred V\D
005/ 049008 PCT/ AU2004/ 001619 -23 enbodi nent the

i sofl avonoid treatnent is 6 days prior to the

r adi ot.her
o gt Sl cah SRl of aoiiiSethe RoRBhCHs g fiay of the

radéithdtiysyt @hich ken stelohavavhe efféts oOcorttibutih@yto okl Héweh b either removing
radi ot herapy which can sti]ll have the effect of
tl@mcﬂqemﬂﬂaﬁ@tws eRlo| INGrEaseANgAIee fideeradaliofbvi ng  t he

bl ockers of apoptosis or to increase the rate of
degradation. Wiere the treatnment includes fractiona
Wieeathetrbtmenh schules fragttonal rermedt, the ednso$ttanondilt ismayonoid

occur at the stated tines p o the first treat

gy g i TR gt Pl et gpl e o oo fpatment
ofaldieh preferred enbodinment it is found that

admnistration of the isoflavonoids can restore or at

| east address sensitivity problenB whi ch can occur

Irge;nté)ﬁréerr PE‘%G ff#o%ﬁl?qéeatt{‘rﬁlé f%%ﬂ% tﬁfl ! Igngrtn[stg% ogl;:otf tiﬁe 1S0O avong{ds can

rds®Ré bM QEHRt &lRirest SeR@BUfySre¥lsins Watihadah @@ciriagi@ FiHtion treatment.
Chenot her apeuti c agent s are generally grouped as

Iy riesiest in@npiher B§ .embgdiment themdniipigkation of the isoflavonoids
oéclﬁp#dsprad[‘%ﬁfl%%wnye%t agents, hornonal agents, other

aspar agi nase or hydroxyurea. Each of
the groups of chenot herapeutic agents can be 20
further divided by type of acti vi or conpound.
AERBPUIsARENE AEpgsReRally gEoped as Pﬁﬁ)ﬂrﬁ%ﬁ%w 3ECRH t he

aﬁtﬁﬂétb@c\{f?&ohfﬂuﬁﬁ 'ﬂﬂ%@@veﬁ%’efl@rm ]%ll Agefis, $th& dBERS Stk as

I nventi on, eof e present |nvent|on
asmyagbmsseﬂ lgdlr@@fufafaoﬁadmff thé gtonpsef deowgeripsutiaagentsatan be

further divided by type of activity or compound. Chemotherapeutic agents used in
combination with the isoflavonoid compound of formula (I) of the present invention, or
salts thereof of the present invention, may be selected from any of these groups but are not
limited thereto. For a detailed discussion of the chemotherapeutic agents and their method
of administration, see Dorr, et al, Cancer Chemotherapy Handbook, 2d edition, pages 15-

34, Appleton and Lang (Connecticut, 1994) herein incorporated by reference.

DNA-interactive agents include alkylating agents, e.g. cisplatin, cyclophosphamide,
altretamine; DNA strand-breakage agents, such as bleomycin; intercalating topoisomerase

II inhibitors, e.g., dactinomycin and doxorubicin); non-intercalating topoisomerase II
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limted thereto. For a detailed discussion of the
chenot herapeutic agents and their nethod of

w@evsniwbvs ati on, see Dorr, et al, Cancer ChenoPdiBAEPY4/001619

Handbook, 2d edition, pages 15 25 34, Appleton and
Lang (Connecticut, 1994) herein incorporated by
reference. DNA-interactive agents include al kyl ating
agents, e.g. cisplatin, cycIoQQosphanrde

al tretam ne; DNA strand breakage agents, such as

e ; intercal ati 0i s i nhi
r@ﬂ toﬂ}/a&s @rfSPRAeIds 2af i gk iE)q\?“gan?rrﬁTg?‘@ i ‘?
ph &Qr}g{ggéen d VO 2005/ 049008 PCT/ AU2004/ 001619 -24

nhibi t'ors such as, etoposide and teniposide; and the
DNA m nor groove bi nder plicanydin, for exanple. The

%Q{F;‘ L2 cfogél[anlbtcc Vlgll creaptdéfuﬁglm uﬁ:eé@ﬂjar%r:l\tiﬁ I\t%lk or protein

rrﬁil'&'ule@ ror&ﬁ'tl’ﬂﬁnﬁ(é’r dfincOddidsa flataiBne, OF sigdiltr CBémicals. Generally,
chem cals. Generally, alkylating agents react with a

alyyatiag pmnts reagitwith # AudeepdilioAtem ig 8 g8k ylan comstitugnfespchgs an amino,
C%Boﬁ' %hagéel ropgr ﬁydrﬂ%?&%ﬂtnnﬁcleﬁ{ a zdy, %{&’%s)f lclm%ooéb?ds', Brin

glitathiahéi Theenechheisivent did wia efithese atkylating agénts resamcer therapy is not
aIkyIatlng agents in cancer therapy is not well

weHdBdeswed. 10 Typical al kyl ating agents include, but
are not limted to, nitrogen nustards, such as

chl oranbuci |, cycl ophospham de, i sofam de,

Typichl 2k dativggnageats indideh abitzare notrlasitéd tousitrageh mustaidsj sliches

lglagq?qlt?uzﬂt Chylﬁfqp?lgg)&law hgro] airﬁlg I}I(l) nﬁ o&%ﬁ%ﬁ{e?w@fﬁ%&aﬁ Suracil mustard;

abﬁﬁ]—h%tsh&?as thidt§al ﬁlé@féhéku fﬂhlofﬁtb BtBAs GOEHPASHIBEIfarS Wtbosd Sireas, such
cisplatin, carboplatin; 15 bioreductive aIkyIator

ag carmuatsnerriqrmmyot,wtreatnaoq@m ddatinyavearenlexpscich as Fiplaingrarboplatin;

I k
b?ﬂrt% - ﬁl?}e/lﬁﬁ)rr,% ﬁfﬂné rnﬂ%&e d p;grlggag%%?%eg éia({]a?l!)ali% and altretamine.

|nh|bitors include the follow ng intercal ators, such

as amsacrine, 20 dactinonycin, daunorubi cin,

DNy siranst rpakipgegenisipelpdg blepmysingios Exmplad

m t oxantrone; nonintercal ators, such as etoposi de and

t eni posi de, for exanple.

DNA topoisomerase Il inhibitors include the following intercalators, such as amsacrine,

dactinomycin, daunorubicin, doxorubicin (adriamycin), idarubicin, and mitoxantrone;

nonintercalators, such as etoposide and teniposide, for example.
A DNA minor groove binder is plicamycin, for example.

Antimetabolites interfere with the production of nucleic acids by one of two major
mechanisms. Certain drugs inhibit production of deoxyribonucleoside triphosphates that
are the immediate precursors for DNA synthesis, thus inhibiting DNA replication. Certain
of the compounds are analogues of purines or pyrimidines and are incorporated in anabolic
nucleotide pathways. These analogues are then substituted into DNA or RNA instead of

their normal counterparts.
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A DNA m nor groove binder is plicamycin, for exanple.

25 Antinetabolites interfere with the production of
wooaseimoaci ds by one of two nmmj or nechani STsPCTAUR@H001619

drugs inhibit production of deoxyribonucl eoside

tri phosphates that are the inmedi ate precursors for

DNA synthesis, thus inhibiting DNA replication.

Certain of the conpounds arg anal ogues of purines or

pyrim dines and are incorpordted in anabolic

nucl eoti de pat hways. These anal ogues are then

substituted into DNA or RNA instead of 30 their
Antﬁﬁét%ht&%@ﬁﬁﬁ fn {ifclufObaPRR/BARRRE E)(:ﬂl@t@%gﬁ 696k 8déh as

timetabolites useful herein include, But are

methm’re)datemndetdmlemaxa't@ Ipatimidine anfogorgsts, suclc#s ﬂwrouracﬂ

oA, o bR B TP i

1nc1@&@1@1k3fc'aﬂb?@nnecﬁtﬁﬁ)gm fladstabingpehiddiafia; anduiionacleotide
antagoni sts 5 incl ude nercaptopurine, 6-thioguanine,

redtfqtamaﬂalmmsmcb@nﬂwémawrﬁa and ribonucl eoti de
reduct ase inhibitors include hydroxyurea. Tubulin
interactive agents act by binding to specific sites on

TubluUh ikteractive Jpents atibyt biading Pospeoiici sttesoi tubhilin,m metcindhar
m crotubul es. Mcrotubules are critical ceII structure
polymgrizss to PUn\Fﬁﬂ‘hla’t lﬁécrﬁ’tﬁf’%l?%é\tlicfﬁéu%@rﬁr & CIBiiGRY celfgructure “mts

Whgl{ @%qﬁtgt{acﬁ!;@a ﬁ{s bn‘fcf"fﬂe %c}el]hoﬁl@]cg]l Eﬁrpﬁd{ *%&'ﬁx? ﬁ’IlCI‘EHlIBHiClS ATubulin

eractive I ncfude Vi ncristine
1ntebactlbd: a@ntmecluﬂmtnlncxa:ttkmland ambéasting doth dllkedelds addpailitaxel (Taxol),
for ?xanple. Hor ronal agents are al so useful in the
for exa@lrent of cancers and tumors. They are used in 15
hornDnaIIy susceptible tunors and are usually derived
fromnatural sources. Hornonal agents include, but
Horaromalagentsiard alsxlusedyl e tterteagbment o€ orn}cutgainé dureglﬁrB@ﬁe/rage used in

and et hin t r adi and
horiRvei S sbreRbtioBINERG P arraluely Frfiey oy PEFEE e g Homonal
agehty HPIMEPHRILS AATTRRIE AT BB Ehs, m@ugmemﬁgg@& Qh@BinyRBéiradiol
megestrol; and androgens such as testosterone,

andtdwhsdsttlb«i:s@qrel phloptianisaneandfidenssiyoleBiogesing suchns
hydﬁ)‘?(typyog%sqgllogg E%’r&ﬂg, mgcﬂoxyprogesterone, and megestrol; and androgens such

as testosterone, testosterone propionate; fluoxymesterone, and methyltestosterone.

Adrenal corticosteroids are derived from natural adrenal cortisol or hydrocortisone. They
are used because of their anti-inflammatory benefits as well as the ability of some to
inhibit mitotic divisions and to halt DNA synthesis. These compounds include, but are not

limited to, prednisone, dexamethasone, methylprednisolone, and prednisolone.

Leutinizing hormone releasing hormone agents or gonadotropin-releasing hormone
antagonists are used primarily the treatment of prostate cancer. These include leuprolide

acetate and goserelin acetate. They prevent the biosynthesis of steroids in the testes.
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Adrenal corticosteroids are derived from natural
adrenal cortisol or hydrocortisone. They are used

whewans®onf their anti-inflamatory benefits aBCT®UR00a®01619

the ability of sone to inhibit mtotic divisions and
to halt DNA synthesis. These conpounds include, but
are not limted to, prednisone, dexanethasone,

nmet hyl pr edni sol one, and prednigglone. 25 Leutinizing
hornone rel easi ng hornone agents or

AARGHN P REER ARG G ARG an ARLBE BchiHBh Uo6ifhoxifen,

treatnént o rostate
amrahdndgeﬂ sgentsciucil es flatamiide; endindiadrenel fjehs sacteisrh@otane and
Thg%%gr v.en the bi osynthesis of steroids in the

05/ 049008 PCT/ AU2004/ 001619 -26
Anti hornonal antigens include, for exanple,
antiestrogeni c agents such as tanoxifen, antiandrogen
Ryyther egentroinclade fheLfouwuhg, hyok yanta apgeas & acagamasﬂ)stha:dsugh
I%Elbn?l(;: ol@ eeeaznde T g% é}vm de. .5 Furt.her . a%{a hich
At ep e megthonycioh i E g FpRALP&INTSE 15 enzyme whic
Wnlv ity &F&rakﬁh&%ﬁbhfuhcﬂﬂinb] dsh&riic Qtidtahng tIRRZNEEs protein synthesis in the
ri bonucl eotide reductase, and asparagi nase is an

WAYYme which converts asparagi ne to nonfunctional
aspartic acid and thus bl ocks protein synthesis in the
tunor. 10 Preferred chenot herapeutic agents are

hb&piedbhﬁnovhaﬁabapicaigbﬂs ateaxqilat{rp asrboplagg|tdxol (paclitaxel),
| uor oy Fluxuri di ne, cIo haospham de
Jo5RYra xuﬂ@%&r@f«mmﬁ@hm alos a@gfi@,alﬁﬁ@mthglmelmme

éﬂr&ﬂm&ﬁienmlt@ﬁ%cﬁlo &¢BlaxeiConpounds of fornmula (1)
al so exhibit chehotherapeutic activity and in this

regard 15 particular reference can be made to

hyd I ) , d
Wﬁmﬁggy ﬁ’r@&ﬁﬁﬁ[aélz i 9%%&%@651%%&%@? dutisregprd
paft@oulkdr @8R c BMERH thadk toich e dudP ¥8§dC @maa'ta C 89\312 ah@ 39.

the art. For exanple, suitable bi'dentate |igahd
be selected from ethylene-|,2-diamne and 1, 1

lge{%g‘ggg c{c]:z e! N & enta%e ﬁrtlnulng ?igandsvo\gj tLe i[()pe(s)\el\rlll’{ i}nr/]enttigr? include those

commonly known in the art. For example, suitable bidentate ligands may be selected from

ethylene-1,2-diamine and 1,10-phenathraline and other ligands well known in the art.

Compounds of the present invention have particular application in the treatment of
diseases associated with or resulting from estrogenic effects, androgenic effects,
vasolidatory and spasmodic effects, inflammatory effects and oxidative effects. These
effects are further described in International patent application Nos. WO 98/08503 and
WO 03/086386.

The amount of compounds of formula (I) 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
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Compounds of the present invention have particul ar
application in the treatnent of diseases associ ated
WORE/0em008 esul ti ng from estrogenic ef fects, aneeDyE2I08/001619
effects, vasolidatory and spasnodic effects,
inflammatory effects and oxidative effects. These
effects are further described in International patent
application Nos. WD 98/085032and 25 WO 03/086386. The
anmount of conpounds of formula (1) whi ch are required

foninﬂla]q rézg% :ﬁﬁ'ih os?]eréa(f 121 nggﬁ{]‘f ?ﬁcf%rg{;%{rtgg is on qol%l?f egrté'tct?sed

Sed, ffar exsmph%; GbGdrﬁmphrld:Gihln@m T lieﬂ'ﬂzaﬂ;atzwl@gz@cfl BdSlQ of T herapeutzcs
art Ié(gl ar ound used, the condition being

1299 (@t Refjtion, H88 dehespecifinilpsage Pﬁllffeéﬁ”lﬂirﬁcﬂ’p?we“@@ﬁh‘? gqnglition

beitd trbAE H?etétﬁ%fth@%m?ﬁ&”?x% rBiite P! &’1991%%%8931% other well known
T AU2004] 001610 - 57 formila f eoadm mst

factors a indinated ataont. éxmgcuﬁralaasdally dnsapemauemahhyb@nahé ra&@d of 0.1

ma g 19 ﬁ;@ﬁ%ﬁ?{ B 5 oy PR r&ﬁaﬁa 180 m&@g?é)o(r?g himportantly
the Eghdrgiotis reles?@aship Ehﬁlesiﬁﬁﬁbﬁﬂo‘?d SaRpaRaYbE %én%ﬁﬁ f¥niula g) a?d an

depend upon the condition being treate the stat
anticprees agsineallow tquélgrmﬁna@t eductibmis m dosage regimemaf relatieely toxic

fac a d abov In general, a
dru%@ uIChléggl\;\gl ye&rP aCf aﬁﬁ@c’%@?ﬁl Orteﬁémlpgnge of 0.1 ny
to 10 g; typ| caIIy fromO 5 nmytolg; preferably from
to 200 ng. Inportantly the synergistic
Therk‘%P‘é‘ﬁ“@H@lﬁ?ﬁhWaFﬁ‘élqabmwawm or berigsatmens obthe granencatic
r r "
1nd1f§|9t'igcfrﬁ§ g@reg#] %iesr@gg% ?roc%g{(/{:rﬁé}gz %ere@ﬂgmefe@ed%vlag {f?lel a%t}v\cle ely
contpoxids") ai'eugﬂceﬂlg(ﬂdnaxed:w&b ba¢ omomﬂianhweahcaalyd)r veterinarially

Iatlnf exanpl e. 10 The production of a
acc?m%{ﬁﬁgzggﬁ{slag Oremgﬁsﬁﬁéﬁ"(%lrkftw intBadtent of the

t herapeutic indications herein described (for
conveni ence hereafter referred to as the "active
Thecsxaniﬁm Ui 'of cauree, tb;pbmtdbje iadhd sepde of bhdingommatibleowith any other

ing BARHTEF B hBRdp b ina R nel ettt Sfieet i o

excipidnt ml@ be a solid or a liquid, or both, and is preferably formulated with the

compound as a unit-dose, for example, a tablet, which may contain from 0.5% to 59% by
weight of the active compound, or up to 100% by weight of the active compound. One or
more active compounds may be incorporated in the formulations of the invention, which

may be prepared by any of the well known techniques of pharmacy consisting essentially

of admixing the components, optionally including one or more accessory 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
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.
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The carrier nust, of course, be acceptable in the
sense of being conpatible with any other ingredients
w0 noosieobor mul ati on and nust not be del et eri ouBCT/aULdv€/001619
subject. The carrier or excipient may be a solid or a
liquid, or both, and is preferably fornmulated with the
conpound as a unit-dose, for exanple, a tablet, which
may contain fromO0.5%to 59%gdy 20 wei ght of the
active conmpound, or up to 100% by wei ght of the active
ound, re.ac ive co ounds be :
Forgg Yo GHHE T MR BHSHEHIGR TotoonPrepred Y Gpregunits, such as
capéM‘é Rach¥RY 1&’&%&%@&&%@ cafYcoptaikilg aVBreietéRRMBd amount of the
echnlques of pharmacy consisting essentially of
actimel pompagds hﬂea pow@crrmrﬁr@ulﬁpas @ﬁtalllItlyn pmlsumenegorm maaroaqueous or
mor e ag ces

|
rong G B A b TR of PABT S Pl T $ Bthulbtihs may
be [RBdrédRby aﬁ’jﬂ §1§@1|ble(ﬁ1@t'hod X phithRicy SWHd mmabs) theﬁs@dp&fﬂtﬁi‘ﬁghng into

for exanpl e, subcutaneous, intranuscular,
assqciationdhe gefive casrpauAt aa¢ @nwitah! eéﬁalqrr(&wmmﬁmcontam one or more

accc%ggpthglleﬁl%ﬂsoag no‘ﬁf‘éqt %b%ggg H‘E th%:L?ohﬂ&’llaﬁor{so&t fhe! 1Hven§/10n are

ven he nature and severi

pre;fafred b? undfoethlyi i h&imiugelyraelatledlgathel aotivé lkkempoaidi méthod 11qu1d or
the particul ar active conpound which is bein usec‘
finejyylivestyd/sohd somicpcor/ hathowd/them af Decessory, sBIRLg M Haulting ml"ture

sucts Y IPRR 4 SHit Q&QEUCﬁH? Q)la% 1@t t‘%‘leﬂﬁﬂéy g é)‘?éﬁ?&f‘ﬁf gorhﬁ‘ressmg or

discrete units, apsu es, sach | ozenges
mOlﬂdlng&bedI:r aagrimudentaitaining the pctad:ed;cempnunédolamuhy vofh one or

active d: ranu
mote egesea Mg eatioraepirset ek dhntbe SRRy Anlste in o
suithb18 %Qohn%r the c%fh]ﬁhhd IJT- Rt fée- waiﬁ@t &hch NisOA g)owder or granules
emul sion. Such fornul ations may 5 be prepared by any

0pt19ualt>amueed|mtth adbipflerp hebrivanty ingni dituenh cind(@ surfaee Q@t@/@/dﬁpersmg

ass ciati the active c
ozedlr Heddiest S0 Bhichy MG i SadPER MRS tdbowderea
con?féﬁﬁ&ﬁﬁ[s‘ierieﬂgxﬁﬂlcﬁneiﬂé@11Q§1dmﬂic%ﬁ above). In general, the
rmul ati ons of the invention are prepared by

uniformy and intinately adm xing the active conmpound

r%fu{aﬁoﬁ‘s L%&UL deop rbu?d‘a Ib}’lngl p’ Qﬁ%nﬁﬁjaﬁ&l ﬁg[lfdieqf)%etngﬁsgcomprising

ess aping t resu
the @Attkieut@npdind uﬁh1 fAsvoueed basw) muuhy tsudos;aagt&l atzoia exaagicenth; and
a_ tabl et be prepar.ed re
pastllles comprlsmmgyche correpou%% in an? ert arg[e) suc ggelatm and glycerin or sucrose

and acacia.

Compositions of the present invention suitable for parenteral administration conveniently
comprise sterile aqueous preparations of the active compounds, which preparations are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also be effected by
means of subcutaneous, intramuscular, or intradermal injection. Such preparations may
conveniently be prepared by admixing the compound with water or a glycine buffer and
rendering the resulting solution sterile and isotonic with the blood. Injectable formulations

according to the invention generally contain from 0.1% to 60% w/v of active compound(s)
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noul di ng a powder or granul es containing the active
conpound, optionally with one or nbre accessory

wo pgsedioat s. Conpressed tabl ets nay be preparedi/ay2004/001619

conpressing, in a suitable machine, the conpound of

the free-flow ng, such as a powder or granul es

optionally mxed with a binder, lubricant, inert

di l uent, and/or surface actlv%bdlsper5|ng 15 agent (s).

Moul ded tabl ets may be made by nmoul ding, in a suitable

qﬁchlne the powdered c nngﬁ%ened Wi th an Parenteral

anhere 2RI Aber ratgof I riGREisk 25| % FRRTOBigEa) Parentera

alRHpdtAGHAL )a ﬁ(@@rﬁﬂ%ﬁﬁt bpﬂdﬁlﬁl‘?sitﬁéﬁgn {6 BfR0&mpounds of the present

conpri si ng e active conpound in a flavoured base,

impsoadl.y sucrose and acacia or tragacanth; and 20

pastilles conprising the conpound in an inert base

such as gelatin and glycerin or sucrose and acaci a.

Fopfipagsds itabRf fdrhfechl esledihisiritionn bieOPrefethblgbpresdn®dd as unit dose

parenteral adm nistration convenlently conpri se

sgmnsntqnwaa@émaqob@wpaned byaderxing gheaAotiv g BB one or more
r t

We%gfngl d&)ﬂ?a{a#?&g‘n G é’n }egccl%fclgie %tmté(r aﬁ@ tﬁ@ﬁ %h%ﬁ@l;@ the resulting

nfik®par ati ons are preferably adn1n|stered

i ntravenously, although adm nistration nay al so be

effected by neans of subcutaneous, intranuscular, or

F'oﬂﬁﬁl@ﬁl@l{srmlcofn ﬁﬁ&ﬁs@ﬁﬂaﬁh‘ %} tQﬁl@Qaardﬁ‘hh@Hﬁlde the skin preferably take

conveniently De prepared by adm xi ng the conpound wth

thwafoen eranamgtnymt,rmeim,f fotipn,aprdte, gelndpnaiy naerodod, oresilil Camggrs which

solutlo toni c, W

o B 1R relr RO BBttt Rl aitbheferid gpmbination

08 8RE o mhore GRES NTHe" LV -cAdHpbeh PR% e‘ﬂér\éllg réehi ¥€a concentration of
conpound(s) WO 2005/ 049008 CT/AUZ 04/ 0 f%lQ -29 and

frgme Oaldfri toi 868 edwatfon emneleoffrom 0.3/ tei AUt 8/wg dixamples of such

c %ﬁroprsqt Pq{eng | C%ef,)gdmnlstratlon is a preferred
PoaPRMSY 3 HIHTSHICUE P8R FBt he conpounds of t he
present invention. 5 Fornulatlons sui table for rectal
adm nistration are preferably. gresented as unit dgse

Forpplagensguitale forHeagadamgy] W@npw purERIaY be REsseniehep dipraete patches
aﬁ%ﬁé&/ o r&(ﬁ QH itk RoA& vith deﬁl’ﬁg %?gltet ﬁ(ﬂﬁien Rk l;1%rolongf:d

lers, or exarrpl e, CocCoa ter apl
peHed Dﬁsmbt Budh patches suitably contain the active compound as an optionally

buffered aqueous solution of, for example, 0.1 M to 0.2 M concentration with respect to

the said active compound.

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

0.1 M to 0.2 M active ingredient.

The active compounds may be provided in the form of food stuffs, such as being added to,

admixed into, coated, combined or otherwise added to a food stuff. The term food stuff is
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m xture. 10 Formul ations or conpositions suitable for
topical adm nistration to the skin preferably take
wo b@shaons of an oi ntnent, cream | otion, pastepCchail2004/001619
spray, aerosol, or oil. Carriers which nmay be used
i ncl ude Vaseline, |anoline, polyethylene glycols,
al cohol s, and conbination of two or nore thereof. The
active conpound is generallyjpresent at a
concentration of fromO0.1%to O 5% w w, for exanple,
usel R T QAT okt o POBAETiRla At llen i SEERERfL AR GIuding

dalgﬂproﬂlﬁcﬂ@&dﬁdtﬁﬁ{ foadh)sidhsds ﬂl@ﬁltlﬁlﬁhrﬁ[&lﬁsé&ﬁs,mt@ Slédﬁdetﬁnﬁslations
screte patches ada ted to remain in intinmat

congping CPMRPYIHISIH éheelﬁrfﬁéwmcgn B¢ rqagdy pg@pﬁﬂ@ﬁ@o@@g tg standard

prafi& onged period of time. Such patches suitably
contain the active conpound as an optionally 20
buf f ered aqueous sol ution of, for exanple 0.1 Mto

0.2 M conc tratiopn with, res 4ﬁ§ d a tive
Th%rél?ﬁb’&a FePUIGE o B SHIEPBIH PR B e SN o Humas or
[E‘ Hﬂcﬁfd‘ir%t th A ARYsush §§cc9§pagﬁ4n' AardRehebivc aﬂlﬁ‘ﬁtsqmrﬁﬁbgs and
for "exanpl e, Pharnmaceutical Research 6),

Cat:()mﬂ&)vystaddamlylplsdaichps c@fetshkep, pias ahd gnate), bads (such as chlckens
ti ered agueous solution of the active
wriBRa ek 4§

qe formul ati ons conprise citrate or
bis/tris buffer (pH 6) or ethanol/water and contain
from 0.1 Mto 0.2 Mactive ingredient. The active
The antiye sampowrd onmhapnenshdesdlyiascapiable darivabives yedrugs oF jadts thereof

cani%&r&?beag’o g)(ﬁnlrﬂ%%(ﬁg&i%ﬂh other agtg/queme e?% gf&p&? n?tcl%%.ﬁ‘éhet des1red

hed or erw se ad to a

actfoRpék with faterials\Weht20PSEAERARE dH3FEd A&ﬁﬁﬂéﬁ&%&ﬁﬁbloﬁé’@
used in its w dest possi.bl e sense and | ncl udes |iquid

antifypgaly, antiigHamaigresorgpfinkd comppyRisndh ea&ﬁwwsflb%faepglpﬂse
twcg&dra&%eggtfrpuﬁf@ﬂ%sm JeHEAVRS tﬂ%%lfﬁdqc&l%lﬁatldﬁ%%%%rgrsn@ hfixture. The

tirons contalning COﬁ'pOUﬂ

activevempbamisean alse be eduliristered eyptrlgud &veawingiaggnts such as probucol

rtuggtgnalé gmdp prlglt%felt gggsrega%on inhibitors such as aspirin; antithrombotic agents
such as coumadin; calcium channel blockers such as verapamil, diltiazem, and nifedipine;
angiotensin converting enzyme (ACE) inhibitors such as captopril and enalapril, and 3-
blockers such as propanolol, terbutalol, and labetalol. The compounds can also be
administered in combination with nonsteriodal antiinflammatories such as ibuprofen,
indomethacin, aspirin, 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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Ther apeuti ¢ net hods, uses and conpositions may be for
adm nistration to humans or animals, including

woresrRi®osuch as conpani on and donmesti ¢ ani mal BCT/aU2004/001619

as dogs and cats) and |ivestock aninmals (such as

cattle, sheep, pigs and goats), birds (such as

chi ckens, turkeys, ducks) and the |like. 10 The active
compound or pharnaceutical ly agceptabl e derivatives

prodrugs or salts thereof can also be co-adm nistered

with other active materials that do not inpair the

desired action, or with materials that supplenent the
THRS5dBYoR&G! dfofarrm?lldqt) 8 uddtd ﬂh‘ecﬁrés%ﬁti mvéﬁﬁdnf Tﬁ%b%eri_ved from any
antiinflammatories, ‘or antiviral ounds. e active

nagbat OEa}urmnpadlls/eldwlﬁahtﬁ ora posen Elgﬁﬁd ammeﬂét oPreferably, they are

ﬁfr' vat i V*ﬁlét her e 1505%?8)| g)?grrll 22 g §y (%dﬁ which discloses

n@él‘ﬁdd%la% ﬁfp@ﬂte\/\f& lthd &yRittebsisQPIakiBgs ﬁ@ﬂwc&hﬁun’ﬂ: @sflavones of formula
Frobuco and njcotinic acid; glatelet aggregatiaon
(Dnmiasi alee desobringd s shemisal gxEagtionofem; planisgihveich the desired

3 ou&?ellﬁ%v gﬁﬁ sharG@h§ | bH Bl gﬂg@g@;ﬁi&eg lbgzvak@{] fhoess %?féxeécuon and semi-

apam iazem- an gl otensin
s@ﬂhmﬂftlng enzyme (ACE) inhibitors such as captopri
and enal april, and (3 20 bl ockers such as propanol ol ,

terbutal ol, and | abetalol. The conpounds can al so be

Iﬁgmaﬂbﬁl ?ra?eqt l‘f'&'ﬁgh{‘% 98Y0%4(3MardA0N &) (ﬁf/&%@)@l(whlch are

antiin annato es such as ibuprofen, 1ndonethacin,
imsypporated hereiroinrtbéie mtlrcmyrtg'rrafcr@ca)w)d referancencitiddhercinglso provide
and sulindac. -The . ¢ ou red.
SSPTH WlEE sty frcie BEbmRot B s AreR BPERNALGY B inthe
poésemt ihfdRieHs or sequential . Sinultaneous

admnistration nay be effected by the conpounds bei ng

in the sane unit dose, or in individual and discrete

Tégq?’ ﬁ jﬁshrglg% n St £ ?rdeg%gcordlgg%ﬂzlgon& arnn%{hrydL For &.Sagﬁjle such as

theg discRded U Y’BteﬁﬁNbsl 3y840|276 afd 31322287 OSgﬂﬂh&gs of particular
physiological effect of the first or initial activ

igpyears andhingsa-cenyeraian mgthods eaebe upa in Be Ragang Nogct; $22e287 and

4 515 30 admi nistered, especially where a
¢cumulative or synergistic effect is desired. WO
2005/ 049008 PCT/ AU2004/ 001619 -31

The inventors have found a surprising synergy between the compounds of formula (I), and
in particular the isoflav-3-ene compounds of formula (VI), with known radiation therapy
methods of treatment. The inventors have also found a surprising synergy between the
compounds of formula (I), and in particular the isoflav-3-ene compounds of formula (VI),
with chemotherapeutic agents. The isoflavanoid compounds of the invention are found to
restore or at least improve chemo-sensitivity to previously resistant cancer cell lines. In
addition they are able to protect non-cancer or normal cells or tissue masses from the

effects of radiotherapy or chemotherapy by differentiation of cellular characteristics.

In particular, dehydroequol (12) and compounds 32 and 39 are found to exhibit synergistic

interaction with interferon-gamma, Fas ligand, TRAIL ligand, growth receptor inhibitors
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The isofl avones of fornmula (I) for use in the present
i nvention may be derived fromany nunber of sources
wo eadiokopos denti fiable to a person skilled in ther/av2a4/001619
Preferably, they are obtained by synthetic synthesis.
See, for exanple, Chang et al. (1994) which discloses
5 net hods appropriate for the synthesis of various
i sof | avones. The isoflavonesypf formula (1) may al so
be obt ai ned by chem cal extraction fromplants in
wh t he desired ound ejth Lsts . naturally or
(e RN GheaiUal B BRge Ao Rate FReG Btiidarpr oceptor,
R RS actor
ﬁbréﬂl? §tg§03§1afﬁcét9{/%@ O?Q?&)g%%o?%ﬁ&ér e i nco?%g?[gtﬁ léé/‘é}owth facto
recdpéorgi Thdsa comppundsard nheughtbg/w ecftmeéowd@)'mamn mlelbémewéfest on

ted therein S er al Sy ti
XIAT 16 Bt P s s O S om0 Moo SR B BB optosi
andi ddwhb&ulddingeembudviaent i on. 15 The 3,4 diaryl chromans
are prepared according to known nethods, for exanple
such as those disclosed in US Patent Nos. 3,340, 276
0 [
et B8 R SRULRSA B haPRE o R o v

corr{ﬂi)ﬁatloﬁ r8Aath2@py andlor ¢hefblheddd} Wl‘Zlﬁ)th'Ehﬁ)ﬂalwmfltl Qbﬁlphmds is useful
ound a surprising s%{ner gy between the corrpoug s of,
in theoﬁrwwsnt(q prolgﬁretlom At graeen el and pepplasupumRprgby praucing the

IC#ﬁfo’ﬁfdQQﬁch@Bﬁh&Hﬂ(ﬂ Adr¥histratted 8 tE@ WA a¥ RS PLdnPdunds described

rapy nmet treat ment. e inventors have al so
herdin adidirastered prthensrrgulsseyxneus@y sbatenediy ¢res a proitmeatmrens tooftandard
el e e RaBRehy SHL Bt bR BN hfpotosc apems
and39 i stherdpg | sof | avanoi d conpounds of the invention
are found to 25 restore or at |east inprove
chenop-sensitivity to previousl y resi stant cancer cell

l.n ddition th t rotect
TheyipReitignd b desbited WE €l Gt Tl BuBh Bl imgiinggaemptes.
ef fects of radi ot herapy or chenntherapy by
differentiation of cellular characteristics. In
particul ar, dehydroequol (12) and conpounds 32 and 39
EX&H#? found to exhibit synergistic 30 interaction with
erferon-ganm, Fas |igand, TRAIL |ligand, growth
receptor inhibitors WD 2005/ 049008 PCT/ AU2004/ 001619

The effect of a selection of isoflavonoid compounds on various cancer cell lines subjected
to radiotherapy was assessed on culture plates Cell viability was determined using

CellTiter®. Apoptosis was evaluated using Hoechst 33342 dye.

Results show that cancer cell lines to human breast, prostate, ovarian, pancreatic and
cervical cancers are radiosensitised by both pre-treatment (1 day and 8 hour) and
sequential/post-treatment (-30 min/+4 h) regimes with dehydroequol (Cpd. 12) and Cpds.
32 and 39 (at 2 and 10 pM).

Likewise, some other isoflavonoids, Cpds. 7 and 8, exhibit similar results but to differing

degrees across the range of human cancer cell lines.
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-32 (eg. inhibitors of epithelial growth factor
receptor, platelet-derived growh factor receptor,
wo pisoldoast growth factor receptor, tunor necrPST/aU2004/001619
factor receptor, insulin-like growh factor
receptor). These conpounds are thought to be active by
having an inhibiting effect on X AP so as to
radi osensitise (or chennsen ise) the cancer cells by
upregul ati ng apoptosis 5 an downr egul ati ng cel
survival These results are further elucidated in the
exanples that follow These results show that
It wﬁ?%Hﬂﬁ%lg_rfoﬁlﬁpthgtttﬁgEéﬁﬂarq{éq{n?é'nt GHATRIMSbARYAcAd ) the
I'softavonoi d compounds 1s useful 1 n the treatnent of
radipsankitisartatheeanodr cehimes. cel | s and neopl astic tunours
by reducing the 10 | C50 of standard chenot her apy.
Adm ni stration of the isoflavanoid conpounds descri bed
Thelt8§u8is @u@éégi tAhSih arBsin @hdch@istil palwANBO WdkIvonoid compounds inhibit
sequentT al or as a pre-treatnent to standard
XIAR éhreaghy gre@jY ydesrdaping eeld survivablodlewsna irsptiajion prayiding petter tumor
and . t.uno e a
confiflinJonBPap} SRS e FGTRE S S ForDOHRfE el apggandard
radidtdsRRtanet @lse8 &antl @o ake fhetd @viegsdeptibleitdiddidtherapathah @ control
Exanple 1 20 The effect of a selection of isoflavonoid
groybnpounds on various cancer cell lines subjected to
radi ot herapy was assessed on culture plates. Cel
viability was determned using CellTiter(c).
Theé@@pingﬂéﬁuglﬂﬁglﬁﬂ&l utidit ol the hso@aﬁhm@sdm@ﬁ&d?oﬂgoemula (D in
sults .show that cancer cell lines.to human breas
COITM%IPatV%t rgethesapy 35319%?@&{1? BeA g or Eé?f??é‘rn\gusé%%m%%%é@or‘ng

sen ﬁﬁt); t%%é?&@ﬂsc'aﬁée? %Eﬁl@éﬁdQQﬁle@ fa8d td ﬁﬁh&'ﬁ 1'serfsiltlvfi@r)fo 2dior8sistant

our sequenti al / post -t reat nent O m n/
cancwgi:ldaes vvlth dehydr oequol (Cpd. 12) and Cpds. 32 and

39 (at 2 and 10 M. Likew se, sone other

I sof | avonoi ds, Cpds. 7 and 8, exhibit simlar results

Thetidpoind! Jfffsﬁmg 1 aRISABERS Forakd Ssierdl ABwhas@Ratdn JTUBRN
cancer cell lines. WO 2005/ 049008 PCT/ AU2004/ 001619
prolifggition 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 compounds
referred to or indicated in the specification, individually or collectively, and any and all

combinations of any two or more of said steps or features.



It was surprisingly found that the cellular treatnent
with isoflavones act as a radiosensitiser to the
wa@ameeso0eel | [ines. 5 The results suggest thatPCTIAHE2004/001619
mai n nechani stic pathway the isoflavonoid conpounds
inhibit X AP, thereby greatly decreasing cel
survival following irradiation providing better tunor
control in the nodels studied.,Jn addition the action
of these isoflavonoi ds on standard radioresistant
cells is found to nmake them npre susce tiglggég K
Thedefrense 49 AnY REAT AR dN AR sPeAITicalip js 1ok gngg not be taken as, an
REAPE éﬂtg?lah?%?ﬁ IB? s?‘égekt'i(;rﬁ/ thaf t}fah?riblséﬁ I RNSirdof the common
conmpounds of fofnula (1)1 n conbination with
geaehabkrvsvledge iashd fiedd apendeavowmgent s for i ncreasi ng
sensitivity or restoring sensitivity to resistant
cancer cells and tunmours and to inducing sensitivity
to radioresistant cancer cells. 15 The conpounds of
formula | are also useful for the general down
regul ation of cell proliferation and the treatnent,
anel i orati on, defence agai nst, prophylaxis and/or
prevention of the therapeutic indications. 20 Those
skilled in the art will appreciate that the invention
descri bed herein is susceptible to variations and
nodi fications other than those specifically described.
It is to be understood that the invention includes
all such variations and nodifications. 25 The
inventions also includes all of the steps, features,
conposi tions and conpounds referred to or indicated
in the specification, individually or collectively,
and any and all conbinations of any two or nore of
said steps or features. WO 2005/ 049008
PCT/ AU2004/ 001619 -34 The reference to any prior art
in this specification is not, and should not be taken
as, an
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acknow edgnent or any form of suggestion that that
prior art forns part of the common general know edge

wo mosie0bd el d of endeavour. WO 2005/ 049008 PCT/AU2004/001619

PCT/ AU2004/ 001619 -35- Clains 1. A nethod of

I ncreasing or restoring the sensitivity of cancer

cells or a tunour to radiotherapy by contacting said

cell's or tumour with an isoflayonoid conpound of 5

formula (1) or a pharnmaceutically acceptable salt

t hereof as herein defined. 2. A nethod of increasing
IPestoring the sensitivity of cancer cells or a

tunour to chenotherapy by contacting said cells or

tumour with an isoflavonoid conmpound of formula (1)

lor AnEtedrdceuedsing dryestaringptha bénsitiyatytof chraee oflls or @ tgmowy to

met hod..of protecting no cells or..,a tissue SS
1 GAPpERp PP a6 S S af By e st s obREpuppund of
by eamiIachond phanthceftichBy @écepiabRualt fRSSo f\ik hbreaNdefined.

i sofl avonoid conpound of fornula (1) or a
phar maceutically acceptable salt thereof. 15 4. A

F0 % Inﬂt:%ﬁoldoogr iﬁé?ggsﬂ'%yorﬁgﬁr%%E g%ﬁ}gm 0T &ideP BelfsDrad tumour to

supj ect undergoiln or about to under go
r acsheinbhierpy byaohtaetimgeaid tadBlor yuredurevith areisafiaondidaonmgpound of

conpound of formula (]). or a arnmaceutically

ac (r}gm”ﬁb (1 0% 3 pharmpspisplly 89°eﬂpagl9r§8nﬁﬁhﬁr $dn therapy of

claim4, wherein the adm nistration occurs prior to

20 radi ot herapy. 6. A conbination therapy of claimb5,

nvh ek eiethdde pactedtiigstormtl aelis oca tissie afase from the effects of radiotherapy

radi qresj stance has devel oped in the subject.from .
o (B Be PPy PRStTIEng sai gty b s B lsFTich g oflavonoid
t hedofiPbul® IPforRLRINAH A phafth Kbl Acceptdbiid &t théreof.
therapeutically effective anount of a conpound of

formula (1) or a pharnmaceutically acceptable salt
hereof . and a.chenot her.apeutic.agent. 8 .A Lhation
4 heb ERpoBRtof uRARERORRESRE Kot wedeplee PR o
Pr ir@diottRrapy, or about to undergo radiotherapy, a therapeutically effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt thereof.

5. A combination therapy of claim 4, wherein the administration occurs prior to

radiotherapy.

6. A combination therapy of claim 5, wherein the administration occurs after

radioresistance has developed in the subject from prior radiation treatments.

7. A combination therapy comprising administering to a subject a therapeutically
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

thereof and a chemotherapeutic agent.

8. A combination therapy of claim 6, wherein the administration occurs prior to

chemotherapy.
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9. A conbination therapy of claim@8, wherein the

wawsiwbs at i on occurs after chenoresi stance PEEAU2004/001619

10.

11.

12.

devel oped in the subject fromprior chenotherapy
treatnments. 5 10. A conbination therapy according to
any one of clains 4 to 9, wherein the condition being
treated is cancer that is djﬁpjaying mal i gnant
characteristics, earlier stages of cancer such as
pre-malignant |esions (eg. atypia, dysplasia,
intra-epitelial neoplasia) and benign cancers. 10 11.
U8 €oRbi GO 0% fairh 87 WHErRIn(the a@hirdstiiBh BBGRYARGAl | Y
acceptable salt"thereof for the manufacture of a
robdinosasistincé bas developedinrthe subjece Soor priny chemoerapy tiiegimants.
of cancer cells or a tunour to radiotherapy. 12. Use
of a conpound of formula (1) or a pharnaceutically

aK esmbabtien Sdtdpylabeyr@al td iy dtteof cldimganybawheret B céndition
medi canment for i1ncreasing or restoring the sensitivity

dfeingatreatad is eancsr thet isslisplaying melignanesharastarispigs, earlier stages of
cancer such as pre-malignant lesions (eg. atypia, dysplasia, intra-epitelial neoplasia)

and benign cancers.

Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof for the
manufacture of a medicament for increasing or restoring the sensitivity of cancer cells

or a tumour to radiotherapy.

Use of a compound of formula (T) or a pharmaceutically acceptable salt thereof for the
manufacture of a medicament for increasing or restoring the sensitivity of cancer cells

or a tumour to chemotherapy.



