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-1- COVBI NATI ONAL RADI OTHERAPY AND CHEMOTHERAPY
COMPCSI TI ONS AND METHODS 5 Field of the Invention
This invention relates to conbination therapies

i nvol vi ng radi ot herapy and chenot herapy. In
particular the invention relates to the use of

i sof | avones or anal ogues thereof in conbination with
radi ot herapy or chenotherapy in the treatnent of
cancer and related 10 di seasés and conditions. The
invention also relates to conpositions and agents
useful for sane and nethods for their manufacture.

Background Cancer, irrespective of its pathogenesis
i s CIRMBINATHMNARYRAN stmwﬁwmw

2 cpoctrum o ORROSHADNS ANDNTERROES®, (e omPesees

spectrumis known as pre-nalignancy. At this stage,
cells display a range of changes in norphol ogy
(atypi cal appearance, mld undifferentiation,
. ..enlargenent), in mtotic activity (hyperplasia), and
Fleldioﬂtlg%ﬁwe\pgp (reduced apoptotic index). At the other

This i80&hticdaf reldidsStoREMiRdiitn (BaapRE iwRIIViag Qécﬁ@ﬂh@bagg ahd| dh¥motherapy.
undi fferenti at ed appearance, undergo rapid and

In partigvdat e invenisors relaieslciogthenbsr af iisaflavenes vy anglogues thereof in
combipBiG Sl PGB Pt e Bl BT Br Ry g e

diseased dndBbiHiSns. YRS HRENtiGLAILS rélhtef iy compasitiIat alespehRaseful for
two ends of the spectrum Wile the exact nechani sns

same ind/metheds far theiempavfaelyehesi s of cancer are not fully
defined, 25 an underlying error that is comon to
al nost all forns of cancer occurs in the cellular

Back%ﬁﬁhgni sns responsi ble for controlling the bal ance
etween survival and death. Death is the nornal
Cancegldfragpeetivg efits pashogenesia iy chasaqlensed hydneeniralled and unregulated

oG SRISHLON s R o o e e B B T i
end of€hi6 kpedting I3 known as pre-malignancy. At this stage, cells display a range of
changcé .in morphology (atypical appearance, mild undifferentiation, enlargement), in
mitotic activity (hyperplasia), and in shrviva] (reduced apoptotic index). At the other end
of this spectrum, cancer cells display a fully undifferentiated appearance, undergo rapfd
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 cel
and which respond to inmmune cells or -2 to soluble
factors.in the blood, and (b) mtochondri a]

di srupti.on, which generally is triggered by interna
signals generated within the cell. Death occurs

t hrough either nmechanism by activation of proteolytic
enzymes known as caspases, which digest cellular
proteins. Death via the deat-R vreceptors is known as
extrinsic apoptosis; death via the 5 mtochondria]

1o sOMRAL BRI ﬁlehﬂ&ym A8 (bythitbdhoheriARRRuSISHIS wHich gertesily e

survive, cells neéd to block the ever-present death
mggemdetmmtemah istgnatsi gegerfatash witlsn e eahle Depddecursdhraygh either

e B 3B o o Bl B8 ks Ko 5 bl B cisst ctular
protemo %%‘ a ﬁ{éﬂe%tmﬁec&ﬁbﬁss kRowH 8y &ftindib epaﬁaﬁag@aqf vila lige

pro-death signalling cascade either to or fromthe
mltodmﬂha}medpncsns1sdmomsasnnms:n@pdmtpas IAc:trdsratpusam% celieneed to

ook G RS et BB 8 v
protef3ishic RROPIIALIPC X 1ABC S R1as-DIRML G aal Bak OTHLC?#HscncTcQE thek banti-

needs to eithér down-regul ate the production of anti-
apoptafioptaitins hpipstt@ pn:e/pmdhc passagroofehe pra-desth signaléingfcascade either to

or frog&ﬁ]e\;gata{pl rcﬁepé%rspg \Qg\ﬁg\l@ﬁ ge f ﬁ}ﬂg'eceﬂi?" sphingosine

kmas@"i’@ﬂﬂﬁx%ﬁt DUy a ieé%( rSie %Pfr@rp?ocﬁfitlbﬁl i ﬂﬁ%le]l%'f tigs @ Whdlapoptotic
factor receptor he platelet-deri ved growth factor ‘

factorseBempteath totdteur, thadalimdeikie ajthendewn-reaudate theqpdigtion of anti-
.necrosis fac ore nd t fibrobl ast
apc’ptﬁt']%ﬁi%mp%@{ "’rcé%aéﬁi hsr ra)&ccﬁ'[c@g{ad% o Ppsﬂ&e gr owt h

receptors by their respective growh factors of

autocrine, paracrine and endocrine origins ’E{jovi des an
Sumva}plnotlaptom@n@; ectnngssm eells ivia the graveh cedeptars Tus embraces such

rocep bl SHE PGl FoR sy e MRl RSN g SRR
receptdf,qhd H{sth{-%'ké RESwAiEatiBr RALROE itflourREABIE fadF6 redepfor, and the
exanpl e, many cancer cells over-express one or nhore

fi brobgasbmorwth é@:é@trcp@tor ﬁ@yuattqmg these gyawthaeeqpiers by theif respective

h
growtf Tk of erifs oAPRRE apd SRIPFEREEHE piifh b pallen
ongoifPaURaMe id e ceRVE bervide thivegk BivaAetyioTpralserddval pathways.

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 receplors,
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
mechani sm by down-regul ati on 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 nechanisns
means 30 that the successful treatnent of cancer
requires either correction of3these dysfunctions or
-3- activation of other functions that are able to

acu@a‘f%ﬁ -df! 'o@%rtﬁh}?ctﬁ}ﬁfﬂéﬂ aicl DPdo ExBHdBRhe dY3dindtidnaltsystems. That is

basi s of nuch current chenot herapy and radiation
the basesrcefpyruchi of ogsgehd@mqthgg@y st jagiationthasapydp essence, these various

s giep Bioch R Rk Lo+ By ey ety bieF ey or

h &qlgfs%sthﬁﬁﬂé’tzélﬂrﬁ cekdopfosis! 'thﬂrceﬂﬁlﬁﬁﬂﬁna bBithg$o severe,
P y.'{cl,ev re, 5tri ggerg smﬂ:%ﬁppro deat h outconeésgeas tghe

triggeps sueh pratieath oafcomep re i upareghlationoh exnzre@mrb@%death receptors,

and/% /58153 rtﬁgu afél?l? Qg lﬂr?stélgﬁn ! {9,%55-?35}5%4‘ “é)qng& é%r the geath receptors,
and/fi‘lntﬂé ‘B!B\Artr\h%%ﬁilﬁﬁ@n be ré’JsIdﬁ"beEh%Bﬁﬁﬁ@'fMo@{ and/or the u?-regulatlon

antil-apoptotic factors d/ or the up-regul ation

'ofp[prdmade&mrs‘ Fbeend- resnﬂrefrcan any ot all of thesmeflgnps isracHvatiasrof the

t hese,.e ectts é@ acti va%{l glof the caspase-nedi at ed
casppsenedipted iPLOP YRR RLOCEES YA Y s. 10 The treatment of

cancer is achieved through a nunber of nodaliti es The

obj ective of these treatnents commonly is to eit
The trtatmientef @hosy 15 h@m@ﬁdh@nghl RusThSA Oﬁmoﬂ#él%eﬁe Obj ective of these

treat%e@/tts 3?%1%?0'& ))( &;)t tégr &«Fw e akesoftcﬂ ?@@tof \}lé% ceelll %:y%ostas:s)

or to 'cQﬁHetihé celIshS (ﬁéJRQ{dtoﬂletﬂ%éds%ﬁrﬁnérﬂﬁﬁtﬁ&%bﬁ&tﬁ@i are tb hehibit
needs of the rapidly growi ng cancer tissue 15

the sepply of awigicogaeaited)io sers thearedpnf the repidlygrowjneciangardissue

{anti; laﬂgnogﬁqegﬁf eﬁﬁgg@%ﬂ'&%?){?{)@%&?ﬂ)}g#”ﬁ%%é {oylm@% E}%eftlﬁ&tc!naf fhtegrity

of thé éémﬁﬂué bkrent thanh®rdte P frowtH Ointpededi@igrial Ganstiotien Mbibition).
effect is anti-angi ogenesis include: (a) Thalidom de

20

‘Those 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 i; 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



Those nodalities whose main effect is cytostasis

i nclude: (a) Topoi sonerase inhibitors (eg. Topotecan

(Hycantin)) Those nodalities whose main effect is

cytotoxicity include: 25 (a) those nodalities whose

effect is nmediated primarily through DNA damage (eg.

irradiation, cisplatin, carboplatin, etoposide,

bl ei onyci n, doxorubicin, alkylating agents) (b) those

nmodal i ti es whose effect is meirated primarily through

di sruption of mcrotubules (eg. taxanes, vinca

al lsation (g, metiiexbien®Yudtouradl, hhosa yomedadyitirabinewhose

effect is nediated primarily through an

anti-netabolite -4- action (eg. nethotrexate,

5-f] uqr.0 [ : . ' )

Thoig e R e e R0t 14 i b lcRth Al O3 fotnae:

(@P ths@ i gdaliti el effed) isthatiftedpaaianly gsowgioiaRibiidest growth

i's nediated primarily through inhjbition of growth 5
5 r etaspplor aetivilegyprotean hppunekinasenbibitess, Rntibpskies acting as

i nhi bi. Chodi Y / . ;
 cuuspia oF el ARREGTS 4RTbKER, BT aRBRER, sl ner
Ghaddnisagoni sts) (b) those nodalities whose effect is

medi ated primarily through up-regulation of

(exthpessmiodplitins vaase eifeqt ismediadedpiimani thrayughag-regulation of
o _alt . ‘
Sl bR e (5 3err, Mg i RATL hiana)

10 t herapi es have a nunber of disadvantages. First, many
of them are associated with dose-limting, adverse

For thg majosity ef humanap¢ anima] paeers; (e thespnies have aqimbes obf

. th i i i . " .
ssa el 3PS5y B8 e 535800 Sl L AL o side o
whiclBTIeBMhE WOR ispedific anriré 6f such hegasits avhdre abswclapsiolish damage to

(nausea, vomting), and hair |oss. Serious, buns and
non-capges &isgyesdd TEPORS inslade pdpced bane marewy fpngion fenemia),

15 gastro%rﬁ{e«%f;clsd s gﬁﬁfﬁe{] gfrog?ﬁrz%)?mm?moﬂ.%)eﬁoﬁpgums and sores (radiation

oSi tion
therapy), loss of libido and fertility (sex hormone antagonists), and predisposition to other

O

forms of cancer such as leukemias (radiation therapy, some drugs) are additional

disadvantages.

(20  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.

25 |
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.

30
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fornms of cancer such as | eukem as (radiation therapy,

sone drugs) are additional disadvantages. 20 Second,

many tunors 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 i_s grossly toxic. Exanples

of such tunors are renal aﬁé'pancreatic car ci nona

mel anoma and chol angi ocarci noma. The basis _of this
Importahtaithe sitjeandithis inveptipg i gddresamg czHulpnigsistanse t@ Faskietherapy

tunors that displa nsitivity.to,standa
or thepsdaliBapr Propteihel horednsd st Gl AARA8ERus eells or tumorsto
adiaf: £51 e. The basis of this induced resistance is
rddja{lﬁgﬁgﬁaﬁﬂf

p

o be the over-expression of proteins such as
-gl ycoproteins which are "transporter proteins' and

.which eject, the dr framthe cell befaqre,it can.exert
Radigihgray (hegiienthestivd docs Wah caeray gavs, Behally O e L] canger cels
X-ra)frgglaél %l{ isjhmé? RELPD1d FisBRIRERBLA ﬂuFﬁiJeLHnaéxt{eﬁﬂﬁil%?P@a&éPength

erapy or the upregulation or pronoticn o
of lesi ttand@9anigstearss.t Kviayy wefe Gmhdiscaissedial 1895@aind ishomly<shereafier

. radi ation therapy, 5 di.ot herapy (radi ation ther
radiatEigus egh vEEIM DK Pe onfLGEITRS VSR of gnd frepRiegh Bl fancerous
' XRidiStherin i9h1s8 edipltyedin Béthe tesel Pre/dutbéty 8o reduce
cells elrqagd(ihgltﬂirsén but ﬁga\ﬁljgtanseft Pe#gl ;nshort .vva\?c_el en%ﬁ of ¢
tumor sizes Radiothe 0Py aag siso bawrsedpost gurgary to Kill residusil eweer ed
in 1895 and shortly thereafter radiation has been
used in mnedicine for diagnosis, investigation and

Treatthbf34 PEral® 10eaRA! AMfth Ré@ink tha ik RighRhergy Ryl ¢ BREAsY at a
I's al So enpl oyed in sone cases pre surgery to reduce

particdl@r logaton &1 orexn Rabpdy.hby gangrad.crane¢rasllp aresens sgusitive to

. .surge to kill sresidual gpjssue.. .  Treat.neni..
raciotEREY ep oralae e 830 ils oh Rt wRETSITEE ki Moumghpets
which! 3¢/ 8fédted Géafi§resbve torrepal A tHehfzelvas qLide qhiklty. IDIffuItRB present
the body. In general, cancer cells are nore sensitive
themstelyes where the cancerous cells to be treated become desensitised to the
radiotherapy. Other problems include the proximity of the site to be treated to vital 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 cell

types will be killed. Normal cells 15 which are

affected usually recover to repair thenselves quite

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 treated to vital organs,

such as the heart, or the sp'rﬁal cord. Here the |evel

or dose of radiation givenis critical to attack the
actiagnineteons of @rgeting fuhation, pietergion @r differontrationg fmormal cells from

cells, tissue oy . qrgans, 20 Any ing¢rease in th .
canceEes; aefisy lflgprevec{ IR QPG SeEus PRdPE resksation adigfion-

. r o -

sen S e nsi AT 0 bl SetRIwi rfeal B e hegistance

Accordingly, there is an urgent need to devel op

i mproved anti-cancer therapies that can address the
Summagy.ef the Inkertietht or acquired radio-resistance or
This BB BRERbe R heinertreifled Bld fRhoMirb 8 LEthpostions
and vompamds] Thesmanfioeishasedlowteaotallgfunekgecpoderanity of isoflavanoid

i nvention to,. provide. pharnaceutical conpositions and
COmMPRINKS 43 e'ﬂzﬂncmégﬁ st of carrsr cellsioiowidsrangeofiaphsanser
ncatfien € S o HalrthEiaby) HE ShdiB W 0t p OGSt deffop, and in
Testotiag gensitigtyctonthese saplel ages® i o¢llstthetdtiave atquivddiredistance to those

conpositions an t hods provi.de i nproved . )
agen ‘ﬁ%’é’&F’é’g‘i"E‘g‘PgS-gE“‘éWW‘F?”PHEItYeHE*éS beent fapgdthapigoflavonoid
j . [ [Pe TN ofl | : nor ma
compehifs LRHloi prALARS telonton'ahEl <ot sRfuhel Y "ot
toxi c agents and/or restoration of radiation-
heno-sensitivity to cancer cells with

sensitivity or y )
AC""F‘ﬁﬂ% e 2 c‘a%fqtﬁ? Pregentdayepfign here 15 psg 9 msithqdRf increasing or
e B R s oD IR S Ep) B chhRBAE Bl cels
or tursonpetinds isoflaeoicid eomnpound of forseld (Drastskteout belaid. y

unexpected activity of isoflavonoid conmpounds in

enhancing the sensitivity of cancer cells to a wde
Accol PR oURH EpLLOERE prfspRInTEoD (e Woprolucl AMAMILGY
protedihgrrmsinel celly os @rtissud massyfrém theeffetsafiradiaterdpy and/ogel | s

t hat have acquired, resistance to those, )
chemolpxerapy %y contacting sard cgl'?s or t_}assue mass wﬂh an isoflavonoid compound of

formula (1).

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 subjectéd to both radiotherapy and chemotherapy in their
treatment regime. In other embodiments the active agent is a growth receptor inhibitor or

death receptor stimulator.
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agent and treatnent nethods. Still nore surprisingly,
it has been found that isoflavonoid conpounds exhibit
protective effects on non-cancer cells and tissue.
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 said cells or tunour with
an i sofl avonoi d conpound of férnul a (1) as set out
bel ow. According to another aspect of the present
Commpoerdsiofthe genem] fempriod) deedhe issflabawid tompewtdsaepnesented by the
normal cells or a tissue mass fromthe effects of
fo"F‘é.léiotherapy and/ or 20 chenot herapy by contacting said
cells or tissue mass with an isoflavonoid conpound of
formula (I). According to another aspect of the
present invention therWis provided a nethod of
i ncreasing or re?i ) the,sensitivity of cancer
cells or a tunmour™ ﬁerapy by 25 contacting
said cells or tunour an isoflavonoig conpound of
formula (1). In an_e®bBodHrent, the patient is
subj ected to bot hZradi ¢t herBpy and chenot herapy in
their treatnent reging. |In other enbodinents the
active agent is a gromﬁﬁ receptor inhibitor or death

5 receptor stimulator. -7- Conpounds of the general
formula (1) are the isoflavanoid conpounds represented
mwhichthe formula: W Rt/ Al- 1 (1) zBRZ L' Sin

Ry, gla%cri] Z are independently hydrogen, hydroxy, ORg, OC(O)R19, OS(O)R )0, CHO,
C(O)Ryq, COOH,. CO;R 0, CONR3Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino,

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

they are attached form a five-membered ring selected from

T OI 0:[, o‘.’
XL o<

‘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
X3 X
Q 0
o >,o
T
T - O
20

and
W isR), A is hydrogen, hydroxy, NR3R, or thio, and B is selected from



R, R2 and Z are independently hydrogen, hydroxy, OR9,
OC(O R o, OS5(OR O, CHO C(OR 0, COON, CO2RI 0
CONR3R4, al kyl, hal oal kyl, arylal kyl, al kenyl,

al kynyl, aryl, heteroaryl, alkylaryl, alkoxyaryl,
thio, alkylthio, am no, alkylamno, 10 di al kyl am no,
nitro or halo, or R2 is as previously defined, and R
and Z taken together with thg carbon atons to which
they are attached forma five-nmenbered ring sel ected
fromor T OO0O' O-TO 15 R is as previously
defined, and R2 and Z taken together with the carbon

atons to ich they are tached form anfi ve- nenbered

ring selgcted fromQ1),~0% 0 Jy-O T, 50 20 and W

'S i's hydrogen, hydroxy, NR3R4 of thio, and Bis

sel & from-8 R 5Yj Y o Y , O
0 O

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

5 form a six-membered ring selected from

Rs __X.__Rs X._ _Rs
|
Y I[giv Z Sy
O - OR;

X R6 X R5 X RG

| . | |
Y = , Y
Ry OR; O » OF

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

W and A 1aken together with the groups to which they are associated are selected from
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OO Wis R, and A and B taken together with the
carbon atons to which they are attached 5 forma

si x-menbered ring selected from(~} XRs RS qgR6 Y Y
Y RTOORSRE R6RE YY R/ ORT Oor W A and B
taken together with the groups to which they are
associ ated are selected from 10 RRe R8 R8/ N )2C
R2 0 R2 0 Wand A taken together with the groups to
which they are associated are%elected from-9- Re R8
RBR / NRRo Rt 41BNRRo R NRRo ZBZZB~ 2R R
and B is selected from '

R

Ry

and B is selected from

wherein

R; is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C{(O)R,, where R, is
hydrogen, alky}, 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

R; and R, taken together with the nitrogen to which they are attached comprise
pyrrolidiny! or pipendinyl,

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

Rs is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3Ry4, COR,;; where R, is as
previously defined, CO;R ), where R; is as previously defined or CONR3R,,

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

Rs is hydrogen, hydroxy, alkoxy or alkyl, '

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

Si(Ry3); where R is as previously defined,
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SRERSREY YY5 OO wherein R3 is hydrogen,

al kyl, aryl al kyl, al kenyl, aryl, an am no acid,

C(OR, where RI, is hydrogen, alkyl, aryl, arylal kyl

or an amino acid, or CO2R12 where R12 is hydrogen, 10

al kyl, hal oal kyl, aryl or arylalkyl, R4 is hydrogen,

al kyl or aryl, or R3 and R4 taken together with the

nitrogen to which they are attached conprise

pyrrolidinyl or piperidinyl, -R§-i s hydrogen, C(OR'

where R' is as previously defined, or CO2R12 where R12
R $s ro RIEY, Halsllky| Cerhinb eatyl, Roylalkyh neaagan acidy stk ghasnino or

lb I@ﬁ:l %lér?nyl n@gm noMthlo ﬁNRgRE@CO{" where R' is gs

pd@\l’k)d&@l%b defi ned, C02R| 2 where R, 2 |s as previously

defi ned, ot vvhere R' is
thel a‘fﬂ”@\/l—ouﬁwe'ﬁé@ dﬁ‘&&” ?‘ﬁ)%yb% na%?oaﬁ Kyl kenyl,
T alsMhdc;ﬂ:"rMEﬁi)kh{%ergensbﬂ@ &) &ywhere each RI3 is
i ndependent I'y 'hydrogen, alkyl or aryl, 20 R$ is
X hisdd.dgBmor Byairdoxy, al koxy or al kyl, RO is al kyl ,
Yi .hal oal kyl, aryl, arylalkyl, C(OR' where R' is as
Brew ously defi ned, or Si (R, 3)3 where R 3 is as
previously defined, -10- Ri 0 iR1 ydrogen, alkyl,

hal oal kyl , am no, aryl, an am no aci d
al kyl am no or dial kyl am t e dravvl ng "_"
represents either a singl /p a doubl e bond,
Ris
wherein

Ri4,R;5 and Rys are independently hydrogen, hydroxy, ORg, OC(O)R o, OS(O)R 5, CHO,
C(O)Ry9, COOH, CO;R 0, CONR;Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylmnino, nitro or halo, or any
two of R4, R;s 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
() 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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T is independently hydrogen, alkyl or aryl, 5 X is O,

NR4 or S, and Y is RlI6 / ( R15 R14 wherein 10 R14,

R15 and Rl are independently hydrogen, hydroxy, OR9,

OC(OR o, CS(ORGO CHO C(OR o0, COON CO2Rio,

CONR3R4, al kyl, hal oal kyl, aryl al kyl, al kenyl,

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

al kyl am no, dial kyl am no, nit o or hal o, or any two

of Rio, R15 and Rib are fuséd together to forma

cyclic alkyl, aromatic or heteroaromatic structure, .
eitharidheréft epcuined, Ity thauthemotharaneutie agenintebsghved in a patient with

pharmaceutically acceptable salts and prodrugs
CanGhereof. In a preferred enbodi ment, the cancer patient

IS pre-treated wwth a compound of formula (I) prior

to radi otherapy or treatnment with the second .
Accofdenpiorepotiee aspect thgenis prajades/acombpinazon therapyrostasisiiged

t hat .any sequence.may. be used in reqard to the .
admigiF RS R SO B RTR TP s O R ydeBiyagiothsepy 2
ther@ﬁﬁti&ﬁﬂ) GFREVARNoRAt G EIM Rfuha bff EimAifla (e Lif &¢ emBodiment, the

enot Her apeutic agent or both. In a further

admmidintiomésipriote redinthetapy anfl niayr onghnaftarradiorasinianee Sad developed
. ,after resistance, 25 either inherent or acquired, to
in the $4PIE¢ther apy i s observed in a patient with cancer. In

a further enbodi nent the conpound of formula (1) is

adm ni stered after resistance, -11- either inherent or

Accardingito adothenaspiet thereria previdedanompinafiontthergpy se@pueingi n

admﬁis?ggﬁgetgta svl\JAb}erét a therapeutically effective amount of a compound of formula (I)
and a chemotherapeutic agent. The administration may be sequential or simultaneous or

after chemoresistance had developed in the subject.

In a preferred embodiment, the condition being treated is preferably cancer that is
displaying malignant characteristics, but may incorporate earlier stages of cancer such as

pre-malignant lesions {eg. atypia, dysplasia, intra-epitelial neoplasia) and benign 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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cancer. According to another aspect there is provided
a conbination therapy conprising 5 administering to a
subj ect under goi ng radi ot herapy, or about to undergo
radi ot herapy, a therapeutically effective anount of a
conmpound of formula (I). In an enbodi nent, the
admnistration is prior to radiotherapy and may occur
after radioresistance had devel oped in the subject.
|._ 10 According to another l&pect there is provided a
conbi nation therapy conprising admnistering to a

the pyralbjiagtbased dres afediphanlipropaid systemy eTlasothetclassessof compounds

compaund of forpula (L and a. chenot herapeuti-c agent.
genermibuAERTF o BRI g UGS SR GO AL R B avanols
and th%rlgieza{g% %ﬂ%ﬂ?ﬂ??@l@h§ A h&eiiod i%ﬁ?ﬁﬁgﬁ’&?ﬁoﬂﬂv&ﬁéedeﬁ vatives or

u n“a preferred enb nt, the condition

isoflabgioidcompatiald. i s preferably cancer that is displaying
mal i gnant characteristics, but nmay incorporate earlier

stages of cancer such as pre-malignant |esions (eg.

The M RIR " INERLAR! ar11]i I:lfBE}E t?tﬁ@?ﬁttcﬂa]r?itndrﬁ?rmheé cAdin Mg groups such

eni gir cancers. aspects of: the 1 nvent’

as methyElethylspiop9ly isdpcbpyk blnod sisbbutyl, secbnpyhttaiat yibetyhfand Ghe like.
medi canents for the above stat gnget ods. of, the
The alkyl groupdias 414e 18 katban 2w, pRgfe m 1 o Sragrbangtomgpore

prtefly HERFE L IR ALIAORY, e BhapohS) SPioiS B
substifutesdtiy bsedr, marechf\fwriat, diberirs, bionsige, iodinprdasesdy],d2;-Cy-
"conprising", wll 25 be understoo o i.nply. the
alkoxycARHOMY &G 41k lmines BPARYY -(ecérévg?lg@@rmé?-s%faoayh hydraxyl,
A~ e t epg, iyl xe|. ks Q
C.-CoRR3EK iyl R A 51RO, LRk o
phenyDet ai | ed Description of the Invention The terns

"isof | avanoi d", "isoflavonoi d" and "isofl avone" as
used herein are to be taken 30 broadly to include

b g fu LRI A HapRth M NHa b8 ly substituted
The leﬁp-{;]e%ﬁ %?%(qu§r ) _e?dgl_eﬂ?l' aphithy afb® BHYSHH1y substitute
by one or more C,-C;-alkyl, hydroxy, C,-Cs-alkoxy, carbonyl, C,-Cqs-alkoxycarbonyl, C;-

Cs-alkylcarbonyloxy or halo.

The term "halo" is taken to include fluoro, chloro, bromo and iedo, 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 1n 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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the pyran ring based on a 1, 2-di phenyl propane system
Thus, the classes of conpounds generally referred to
as isofl avones, isoflavenes, isoflavans,

i sof | avanones, isoflavanols and the like are
generically referred to herein as isoflavones,

i sof | avone derivatives or isoflavanoid conpounds. 5
The term "al kyl" is taken to an both straight chain
and branched chai n al kyl grougg‘such as met hyl,

et hyl, propyl, isopropyl, butyl, isobutyl, secbutyl,
tertiary butyl, and the like. The alkyl group has 1

o R R A L S SR T vt o

the a§ t & uéouaﬂihﬁat Y ladﬂﬁrﬂk't?at Qﬁ’é fe@ﬁﬁ\%ﬂt P%ag:o% of providing

by o fe or nmore o l'uori

dlrdatlgmrmmhrdcdyl,l the pareat tmxgdqnd@r-rﬁﬁabcéitk @x Yo ek bibyts ,actmty itself.

G -C4- aIk l.am n
Progyugs ere o4 '-‘SF‘ilW‘?‘"h%"ﬁ&‘)oi{ea‘?fﬁbﬁ9T356WPN%‘P§’P

G - 4- al koxy, fornyl oxy, Cl-C4-alkyl-carbonyl oxy,

Cl - C4-al kyl thi o, C3-C6-cycl oaI kyl or phenyl. 15 The
As ﬁ@ﬂmeran,ythé tarms t'akdamenty, I'probhgdwcip‘haﬁy)lre\&ndom'ar}hmb}jdnation" and

ubstltuted y one or

the %r(]c 1 tap%?,:pgg 155;83 %LS}JCII‘ oa\djgstaqokng% %91' the term "treatment”
Y; 0

AP iy o .

"treitrend’ iankideoxioeligratédreoibe yyrhpworsoraeeerit 0f e padico)ar gondition or

preferably fluoro.. Reference, to, for exanpl.e -
preveREing ar RYFPise TR REIRESK HIgiRReP BRI ULRIar condition.
di hal ogenated and up to perhal ogenat ed al kyl groups.

Preferred hal oal kyl groups are trifluoronethyl and
The pamt ahdiotreagpiyh pi 'radfation ehampyhabroadiytakanaol iyclude n_ncthods of

reaiisnt by ey SAGLPAFTES B rRBge ROV pLrEe cdpgrous cells,
tum&4d Sk Pé S8 hRhddisAs 2RFbidldeRial PidcBsses. PRASIHG A the Rldiation is a

agent for exanple, as a counter-cation or
hi ghcmargyewa@mr(mmcﬂ\e suchastan XPray; nhctem,lg@m-eyraam@mtab heged in
i ons |n the art, and

t re kpo 0 those of
radiqfispat Mt PrE R 9 VAR S P SRS pot asel
calcium zinc and quaternary am ne. Pharnaceutically

accept abl e ani ons are
The term “chemotherapeutic agent" is taken broadly 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 (1I1)-

(IX),‘ and more preferably are selected from general formulae (IV)-(IX):




known to those of skill in the art, and include but
are not limted to chloride, acetate, 30 citrate,

bi carbonate and carbonate. - 13 The terns .
"pharmaceutical ly acceptabl e derivative" or "prodrug"
refers to a derivative of the active conpound that

upon adni nistration to the recipient is capable of
providing directly or indirectly, the parent conpound
or netabolite, or that exhibilds activity itself. 5
Prodrugs are included within the scope of the present
invention As used herein, the ternB “treatnment”,
"prophyl axi s" or "prevention", "anelioration" and the

Y are to be considered in t hei r oadest context.
ul ar the term,yt reat nt" doesnnot

; Iy thatnla ani mal' e 56 (e) n’?‘? V1)
ecovery. Accordingly, 10 "t

] IR0 Bygpt ons or_ sewe
Z par i > @
ci ngghhe
gﬁ?t|othThe

bn  or prevenZing
Rf devel oping a pqq;ic o
er m Ry adi ot herapy” or™ "radiatio
therapy" is broadly taken to include nethods of
treatment or therapy with particles and/or energy
waves which affect cancerous cells, 15 tunors or
- rel ated mechani sms and biol ogi cal processes. In
{0 parWi cul ar the radiation is a high &er gy wave or

AU e e S T T

is an X-ray. The term

i s Aakenxhroallsy to incl_ud LGS Ris
) jounds, conpoéz f S,
, egl, proteins and the I|k

e?ct cancerous” ce R‘Fﬂ tunors or rezate A ITBR.M

15

and bi ol ogi cal processes. Preferred isoflavanoid
conmpounds of fornula (1) are selected from genera
formulae (111)- (1 X), and nore preferably are sel ected
fromgeneral formulae (IV)-(IX): 25 WW R ORs (lIl)
R OR6 (IV) W
(IX)
10 inwhich

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

more preferably
Ry, Ra, Rig, Ris, W and Z are independently hydrogen, hydroxy, ORq, OC(O)R 4,
15 C(O)R 0, COOH, COsR g, alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, amino,

alkylamino, diatkylamino, nitro or halo,
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Rs

Rs

Ry

Rg

/| Rma RZ ORa -14- WWR #R2
(VI) ZRI5 ZRI5 OHRya RZ R7 Ria

VII) R/ OHR5 (MI11) O::X
57 5 Rl4 RZRl4 WR OHR5 (IX)
\ RI5 Z RZRl4 10 in which R, 92, R5, R6, Rl4,

R15, Wand Z are as defined above, nore preferably R

R7, R14, Ri5, Wand Z are independently hydrogen,

hydroxy, OR9, OC(O R o, -15-

is hydrogen, C(O)R,; where Ry, is hydrogen, alkyl, aryl, or an amino acid, or COzR12
where Rz is hydrogen, alkyl or aryl,

is hydrogen, hydroxy, alkyl, aryl, COR, where Ry 1s as previously defined, or
CO;R,; where R); is as previously defined,

is hydrogen, C(O)R,; where R,; is as previously defined, alkyl, haloalkyl, alkenyl,
aryl, haloaryl, alkylaryl, alkoxyaryl, arylaikyl or Si(R11); where each R); is
independently hydrogen, alkyl or aryl,

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,

Ry
RZ:

Rs

R¢

Ry

Re
Rig

‘more preferably

and Ry, are independently hydroxy, ORg, OC(O)R o or halo,

Rys, W and Z are independently hydrogen, hydroxy, ORy, OC(O)R;q, C(O)Ri0,
COOH, CO3R,q, alkyl, haloalkyl, or halo,

is hydrogen, C(O)R,| where Ry, is hydrogen or alkyl, or CO;R;; where Ry; is
hydrogen or alkyl, '

is hydrogen or hydroxy,

is hydrogen, C(O)R; where Ry, is hydrogen or alkyl, alkyl, haloallkyl, alkenyl, aryl,
haloaryl, alkylaryl, alkoxyaryl, arylalky! or Si(R3); where each R, 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,

R;s
Rs

and R, 4 are independently hydroxy, methoxy, benzyloxy, acetyloxy or chloro,
R;s, W and Z are independently hydrogen, hydroxy, methoxy, benzyloxy, acetyloxy,

methyl, trifluoromethyl or chioro,
is hydrogen or CO;R,; where R, is hydrogen or methyl,
is hydrogen, and



15 (O R o, COON, CO2R, o0, alkyl, hayoal kyl, arylal kyl,
aryl, thio, alkylthio, amno, alkylam no,

-dial kylam no, nitro or halo, 15- R5 is hydrogen,

C(OR 1 where R1 is hydrogen, alkyl, aryl, or an

am no acid, or CO2R12 where R12 is hydrogen, alkyl or
aryl, R6 is hydrogen, hydroxy, alkyl, aryl, CORl |
where R' is as previously defined, or QCO02R12 where
R12 is as previously defined16 R7 is hydrogen,

C(OR 1 where R'" is as previously defined, alkyl,

hah by, méhiﬂeé‘fﬁ:yl mﬁﬁd(rlomeh%ll e)if{l hﬂbﬁﬂérﬁ}‘] )ﬂlethylphenyl,

al koxyaryl’, ar or Si Where each Rl 3
wﬂd@i‘amdémﬂdtlyo:t}pdimgmpham)ﬂmamfﬂ aryl, RO is al kyI
hal oal kyl, arylalkyl, or CCOR | vvhere R' is as
previously defined, and Ri o is hydrogen, alkyl,
am no, aryl, an am no acid, alkylam no or

di al kylam no, { 10 nore preferably R and Rl14 are

5 Pamcnlielgqndfen'ed ysolﬂyadomx;i coﬂﬁ@unc@@(f(ﬁ))ﬁa;mja 6b) ahdlpbarmRReufidhly
nde _hydrogen, hydroxy, OR9,
acce@e?%)%ﬁé %%cct "C02RI O, al kyl, hal oal kyl, or

HO ! 0

HO i 0

hal o, 15 R5 |s hydr ogen, C(O)Rl wher e R 'S hydrogen
goal kyl, 0p CO2R12 where R12H@g_ h dr ogem_ or al kyl,

3 iy or hydroxy, R7 is Tyyd

drogen or al kyl, al

20 hydr ogenQ al k |, RO is alkyl, Oaryl 2
C(OR1 where R I IS ascﬁ‘r'evi ously defi ned and

1 2
HO O

l JON

OH O O OH O O

. OH OMe

3 4

0

OH OH

5 6



RIO is hydrogen or alkyl, and nore preferably 25 R
and R 4 are independently hydroxy, nethoxy, benzyl oxy,
acetyloxy or chloro, R2, R15, Wand Z are .

i ndependent |y hydrogen, hydroxy, methoxy, benzyl oxy,
acetyloxy, nethyl, trifluoronethyl or chloro, R5 is
hydr ogen or CO2R12 where R12 is hydrogen or nethyl,

R6 i s hydrogen, and -16- R7 is hydrogen, .nethyl,
ethyl, trifluoronethyl, phenyll7-hal ophenyl,

met hyl phenyl , et hyi phenyl, nethoxyphenyl or
phenget hyl . 5 Particularly preferMed isoflavonoid




g 10 HO O HO O
13 14 BzO O HO
/| OH5 17 18

OH OH
ove OH
OH/ \

28
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1920 HOOHOOH/ OHOI /| OH 22 21 HOOH HO OH |
| M OHOOH 2324 HOOHOOC C OOHOOH 25 26
HOOHOO M OOH M OCH 27 28 19- HOHOO OH/ gqwe
/| OHMe OH 29 30 In a further enbodi nent the

preferred isoflavonoid conpounds are the isoflav-3-ene
and 5 isoflavan conpounds of general fornmula (VI), and
speci fic mention can be made of conpounds 12-21 and
30 above in addition to the I9%{ | ow ng conpounds and
pharmaceutically acceptable salts thereof:

HO ! 0 HO o)
Me OH OH

29 | 30

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

pharmaceutically acceptable salts thereof:




HOO HOO OHOH M 31
Owve 10 33 34 -20- HOO 0 \
I A1 Ovw 35 OH36 HO O HO O of \
Owe 37 38 M M  HOOHOOOH W Ow 39 OW 40 M Me-
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HOOHOO\N I \ H\V I\ O OHOw \ I \ | 5 Ow 41
Oowe 42 -21- M MM HOOHOOV\ I \ H\ I \ O Ow 43
O 4 0OHOOHOO\N I / OHM OH 45 46 Br HO 0O HO
O Et OHOH 47 48 5 In a nost preferred enbodi nent of
the invention the isoflavonoid conpound is sel ected
from conpounds 12 (dehydroequol), 32, 39, 45 and 48.
As such, particular reference is mnade to dehydroequo
in the description, Exanples2lhich follow and
acconpanyi ng 10 draw ngs however this is not to be

t aken Age being unnecessarily limtiMgon the

di S of the invention ﬁvi ddd hexei n. The

S of isofl avonoli'd j fNsof | avones
such [ i sof | avene \

dehy&gQediol 8 &3 represkn ANS | De pOMe
are of

OMe 43 OMe 44

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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-22- chenot herapeutics in the prevention and treatnent
of cancer. The precise basis of the pharnmacol ogical
action of these conpounds is not fully understood, but
the outcone is that of cytostasis and cytotoxicity.

O considerable interest with this famly of conpounds
is that fact that they display broad activity agai nst
human and ani nal cancers, ag&éthat they 5 are highly

sel ective for cancer cells.” have shown t hat

chem cal nenbers of this isoflavonoid famly, such as

chem@gieyapeosciial the praventpot vdttreatrnentadicanreradapsecise basis of the

surprisingly synergise the effect of chenothe eutics .
phamsaselpgieal ek QLS COmPOYRTELFTRE Y ngdfEoRt gaéﬁgt%i@é"c i that
K Y I o4 ! .
of oylgt e B e AR RIS A eI Ok WA A bty of Sompoundsis
that fEd4 it itlsdyndibplay broapaesent agaimse htvmas ahdiasiniad gantethand tie they
isoflavones or deriyatives increase or restore the
are highlyssetective for¢pnesiseds: cells and tunmors to the effects
of radiation therapy. 15 Treatnent regi nes may
include a single treatnent or a course of treatnents,
We h&al dhethn thatabkmices members cfakisrisdflavendid. fafillg, fuchas idemgdroequol,

treatnment is typically given once a_day .from  Mnda
are patent AR AYCerRBFHBRURDF B AYDRE IR FITER. G ENFTBRMEragRUEs such as

i o ELATE, o DEhin PRSPl sleschergusic ave e
distinétyanéi-cahcarasfizers wichibehe2@llt r eat ed and t he type of

radi ot herapy to be enployed. Those skilled in the art
can best determne the nost suitable reginme for each

AN . i
More piftighEtfthe PrEndRIaHSIEhEL, Rnd Bl MRNERches ol dealBes
increasé Seserathe stygitviof ofcancecells andtuprors tr the éffects of radeation
the isoflavones or derivatives thereof are
therapydni ni stered prior to 25 radiotherapy. The effect of
the pretreatnent is to sensitise the cancerous cells
or tunors to the effects of the radiation. The
Treath&n tegimenniag ipcledd a siagledreatrsérd or d chenge of tnedtmeptsi ealledo

et s ek 2 e R DSt 0 e o 5 o
Monday to Friday, for example, with intermittent rests such as at weekends to help normal
cells recover. The actual treaiment 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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radi ati on. I na broadest preferred enbodi nent, the
pretreatnment is for a tinme and duration sufficient to
contact the cancerous cells or tunmor with the o
adm ni stered isoflavonoid. This 30 tine may typically
take 7 days, or 14 days or up to 30 days. I|In another
preferred -23- enbodi nent the isoflavonoid treatnent
is 6 days prior to the radiotherapy, or 5 days, or 3
days or 2 days or | day prior?3rn ot her circunstances
it can be beneficial to adm nister the isoflavonoids
embdsdifrieat tayisaflavoheid thearraentos Heappprianto che madiotbérapy, dndwdays, or 3
the effect of contributing to cell death by either
days @B \ayg or d KBYBr8Ekers of apoptosis or to increase the
rate of degradation. Were the treatnent includes
fractional treatnment, the adm nistration of the
In disafdirunistindes eyn beberefigial thaiministerdh¢ isoBavauraidy ort the day of the
the first treatnent or only sone of or each treatnent

radipthesapyr whichtsan sull havethsiehicrt ofcoplthusigs dnpeitifeath byeithgrgemoving
- . f ! o
the pRELs P Bporiii Bt 1 MetdaRfnd ik 4P ok s e n0L e oo ch

can occur after radiation treatnment. 1In this respect

_ in another preferred enbodi ment the adm nistration of :
Whengdhe GeatmepbHisiuiss ?@5“ UF%m't?BBttheraéﬁﬁ"&fsi“éHo'ﬁ P@ﬁlﬂﬁ%}ﬂa}mﬂmd

may%g%ﬂ% Pt ﬂirﬁeﬁgxﬁ%’a th¥ firs¥ ﬁgﬁﬁﬁg{ élfrt c:g-g? WRRE ofSr each treatment

Interactive a ant1 et a
of rdditidn. n-i nt eracti ve agents, hornonal agents, other
agents such as asparagi nase or hydroxyurea. Each of
t he groups of chenot herapeutic agents can be 20

- Tt . ‘
S e
restors of haleast@ddress speitivity pirolflemswhiciy(dap osturt dfter padistamttreatment.

invention, o salts,thereof of the.present jpvention,,
In thigpopt SbPRERT PR SRpomenY oA BRI e! Y Boffpronoids
occdr.gastt?ﬁdigth&{ﬁea‘?meﬁ@r a detailed discussion of the

chenot he [

rapeuti c agents and their nethod of
adm ni stration, see Don, et at, Cancer Chenotherapy

Chemahsrapesiinagnisare sonesally Suped o DRASTimraeqeggs
antith&hES1RBE ubulin-interactive agents, hormonal agents, other agents such as
asparaginase or hydroxyurea. Each of the groups of chemotherapeutic agents can 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 adﬁlinistration, see Do, 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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DNA-i nteractive agents include al kyl ati ng agents, e.qg.
cisplatin, cyclophospham de, altretam ne; DNA
strand- br eakage agents, such as bl eonyci n;

i ntercal ati ng topoi sonerase Il inhibitors, e.qg.
dacti nomyci n and doxorubicin); non-intercal ating
t opoi sonerase Il 24- inhibitors such as, etoposide and

t eni posi de; . and the DNA m noraqg{oove bi nder
plicanydin, for exanple. The Yl ating agents form
coval ent chem cal adducts with cellular DNA RNA,
inhibﬂoxstse'clm as, Blopwiswewand senipeside; ahd thedD Nér mintirgnocei bisder
gl ut one, simlar chem cals. Cenerally,
Phgwﬁ ﬁﬁ&xéﬁg s react with a nucleophilic atomin a
cellular constituent, such as an am no, carboxyl,
phosphate, or sul fhydryl group in nucleic acids,
Thpratkydatimg, amnisrfonaccbviaalentcnhcinipal gdducsst witb eellulihBNA, RNA, orprotein
nmechani sm he role of t e al k atjng, agen
meleailesy o'fwgﬁémﬂ IFEame ol EGbERS 6Hnﬂarc9h?3lbqai%\ﬁencra”%
allﬁ?ajtfi?ﬁgaaggﬁ\g nﬂga?g%tzn d@%?;éﬁggﬁ’c A 1}121? g ﬁgﬁ@ﬁ !,:cmshﬁn@nf, Quch as anamino,
canbyxj:lopllrmbhtammlﬂwdm grougen noeleiel aordst pmnéine amino acids, or in

hal ur.aci | ard; zirigdi such
e Bne e mEtag s oo e relle of Diest plkYEfioR “geni i caneay therapy s not
weﬂ'uhﬁ@r%fboklreas such as carnustine, |onustine,

streptozocin; plati num conpl exes, such as cisplatin,
carboplatin; 15 bioreductive alkylator, such as

mit.o and. pr i ne,  dacar,bazi.
TR A AT SRS v oL U G0 A aH T SEH g s, such as
ch]@ﬂaﬁﬁﬂﬁﬁ'd}cld‘pﬁbspﬂ%ﬁﬂ@é (‘i‘sofmli‘aet PRSH ISRIBIARE, mMdiphalan, ur%cﬂ mustard;
I nhib s include the fol ovvlnglntercalators suc
aziding eckcasi thwtepazmeduocsw@n}neicmstemb raa birgiilfan; nitroso ureas, such
cin i daru

d bi
25 TGS Fathting sy AP b e it Corgnlbied 356k a5 siwmilatn. ggpoptating

 biokeB¢tRRSIIAatof, %hcﬁé@ﬁ'iﬁbﬁ}yc %l@b%ﬁzﬁé QRakabREESd hffretamine.

plicanycin, for exanple. i metabolites interfere

with the productlon of nucleic aci ds by one of two
dru inhi bit production of

DNRASOH Rk Asor i Th0q Bh st e efuple

DNA topoisomerase II 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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are the imedi ate precursors for DNA synthesis, thus
inhibiting DNA replication. Certain of the conpounds
-are anal ogues of purines or pyrimdines and are

i ncorporated in anabolic nucleotide pathways. These
anal ogues are then substituted into DNA or RNA instead
of 30 their normal counterparts. - 25 Antinetabolites
useful herein include, but gre not |limted to, folate
ant agoni sts such as nethotreXate and trinetrexate;
pyrim di ne antagoni sts, such as fl uorouracil

fl uor odeoxyuridine, CB3717, azaciti dine, cytarabine

Am:&ﬁ%é{g%ﬁ%h‘? :lpgz%lrsﬁich.]dgglagm aaoﬂ H«a%? ag?r]ﬁtg anEagomsts such as

meth&%‘%&é&rﬁ%h hetrdRte! Hﬁ{c%ﬁdg%ﬁlsﬁ SAuCisARProNLIP] tor s
rox ur Tubulindnteractive agents act by

ﬂuord@leﬂﬂyv.rrgiuﬁ@ Gﬂiﬁdﬁf amciidires cytarabirie, kid floxurpding; giunint laatagonists

ol ynerizes tq formcell m cr ot ubu
includg i eRippNaRe, & BIGGIPRNE 0 d?@hmespmteﬂa{la’ idirbonugleqiide
nts bind the protein, the cell

reduc}ﬁggﬁhﬁ@%{%p}r%ﬁfr%%gﬂﬂﬁgﬁf@ Tubulin i ﬁt eractive agents

i ncl ude vincristine and V|nblastine, bot h al kal oi ds

and pac|itaxel (Tax. ol for .exanmpl e. rmonal. a
Tubuly Endnityecpgerisact 5y BINBInE e SO OB ugnbis & proreiiiihat
pol eﬁ%{ té'fgn ¥R Pmit bhfés NirrbRbiRbald fitRUBEARhblfe units.

are usually derived fromnatural sources.
Whentthe imerattiveaagentssindithie paateinthe catleanopt formimistbtuibyles. Tubulin

s o S SRR ROV A Sh e v,

for exhiflgfaestrol ; progestins such as hydroxyprogesterone
groate rredroxyprogesterone and megestrol; and
androgens such as testosterone, testosterone

oS BT B B o L e
hon_‘no?nglrlf E\%'cep?tﬂﬂé hﬁ’l%rs Qhd BxedisRRI0F ddri@dSron] Retiral 8618 cékS Bdrmonal

because ‘of their anti-infldmuatory benefits as well as
agentstihaluddyibhut arg rmt liguited te @stroms,tmnjugatqﬁtastromwasd sthinyd regtradiol

and drgﬁgf;ﬂ{ygsteml, C?P{oér?a%?slc% ang hc?en strol ngr%légs%ns s ude but
hydroxyprogesterone caproate, medroxyprogesterone, 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 abiiity 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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limted to, prednisone, dexamethasone,
nmet hyl predni sol one, and predni sol one. 25 Leuti ni zing

hor none rel easi ng hornmone agents or
gonadot r opi n-rel easi ng hornone antagoni sts are used

primarily the treatnment of prostate cancer. These
i nclude leuprolide acetate and goserelin acetate.
They prevent the biosynthesis_gf _steroids in the

testes. -26- Antihornonal antigens include, for
such as .t anoxifen,

I tiest '
T O AR R B e —
ariaRBiogef YgEht @ Sudh dshaaBidanshd aa%m%%ag $HclSs mitotane and
Further agents include the follow ng: "hydroxyurea

angippebiteshimidect primarily through inhibition of the
enzyne ribonucl eoti de reductase, and asparagi nase is
an enzyne which converts asparagi ne to nonfuncti onal

FRgRAREd s ARl )| Ll infarl1) i
e R g ORIy D1 PP M N Bhach B
inkibiopi efphaenzymechbdnupleatidereductess, agdaspardginse s an enzyme which
fluorouracil, fluxuridine, cyclophosphani de
copY3 L ASRFTAE nelie PARRRHALFsRATIRcacid aad (s lackn protein synthesis in the
tudt onyci n, and docet axel. Conpounds of fornula (1)
al so exhi bit chenotherapeutic activity and-in this

regard 15 particular reference can be nmade to
0

ehydr.oequpl d. 12, and to.Cpds. 32 and 39.
ProdRt Rt R iAot s Rl Feopladie Wi Grefitae.of
Alubfder 451 BaRArdi A, &9t loPRosp RS fd C}%m,;a | n

ut he art. For ]Qxa%log, gui tabl e sbi igﬁ’t ate !}é'gﬁg@mnrﬁéf
estiamustinggngemyeinnandatdegtaxele- 1, 2- di ani ne and

1, 10- phenat hral i ne and other ligands well known in the

art. 20 Conpounds of the present invention have

CoMpbindsWfFbmanR Eﬂ) %biesmibinrbh%%tﬂéré;ﬁ%{{@ B i vif _anﬁiiﬁ P28 Fepard

associated with or resulting fromestrogenic e
parapwdarogéarerceahh e made ty delyldrakauot, Cpain 82, apndsondpids. 32 and 39.
effects, inflammtory effects and oxidative effects.

These
Preferred bidentate and tridentate platinum ligands of the present invention 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 (T) 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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effects are further described in International patent
application Nos. WO 98/08503 and 25 WD 03/086386. The
- amount of conpounds of fornmula (1) which are required

in a therapeutic treatnment according to the invention
wi || depend upon a nunber of factors, which include
the specific application, the nature of the
parti cul ar conpound used, thg condi tion being 30
treated, the node of adni ni st‘ratlon and the condition
Lﬁ’ﬁt atient. Conpounds of -27- fornula | may be

formyat may e pdministersd 1g 2 fRanngh and, Arg ALt agds p%nvennonallypracnsed

t
Seo, EMGRPAE AR CRR. 123l B s PP,
12991(299]5«@17 h, ElﬂSt)J The s&BH) doshpeushediwillcdepesd gponithelcof@ition
end upon the-condition_ being treated, the

|1
being.treated. ghe pate G 1By Biocts e roust D Badminadia in 0¢ 2ihes eldmown

facto%t:ﬂ%di\éﬂeh 59\9%’.‘“111 O%eké%gga:&llg%owgér%'ﬁ%gt '%9}2‘5? 'H] !he ranggee of 0.1

mg thIO Q t}/pldi!:lytfmrﬂf) Somgtty bige ﬁidfgtaﬁlﬁzd‘fbrﬂ 56 mgtd 200 mﬁ Importantly

preferably from50 ng o 200 . Importantly
the s)ngrgiplin wiationship At .%@ﬂﬂ@vaapldtq@@noym af/gansral femmpla (I @ad an

antlcgcelggk?ﬁ Hiok WY #ﬂg&ﬁtlrm%ﬁ‘s mad?)tsg%?ﬁgﬁﬁesaog?g#an%lwgyuc

gniTicant ons I n dosa

drugsrsatiabs viepMtihopactitaxel arglscasbuphatiasfoe esgthplel N, pacl i t axel
and carboplatin for exanple. 10 The product| on of a

phar maceuti cal conposition for the treatnent of the

The ptORICABE Hfhghﬂfg‘ri‘%'ggﬁéa'l 95‘1% b&h& ﬁ)r%esﬁééttﬁlggt,éfgﬁlé therapeutic

conveni enc ter Peried Yo as
indicationp hemdsdt)scabm tfypmmwbhlynmd’aﬁér vefefred oeasahe Mavtiee
rinarially acceptable

hay paceut i c of
°°mP€'-éﬂ*#' §‘3&H€H dé‘k'é? Y" {05e QEmerePharmacgHtsally prveternarially
accepéhfe' ca;'lff’erlgﬁ Eiélgfenmﬁtam \9%1! EJ%WIE% tHaGracceptable in

the sense o ern at1 bl'e wth any of her

ingredients in the fornulation and nust not be’

del eterious to the subj The carrier exci pi ent
The caggr BHUst 0K QYT r~'aacqpf%wlalth%ﬁerﬁspﬁbelaaaomat&l@w@a@mwbw

ingredieMtd i AL &Skttt detorf &8l must not be deleterious to the subject. The carrier or
excipient may 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 suitablé 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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conmpound as a unit-dose, for exanple, a tablet, which

may contain fromO.5%to 59% by 20 wei ght of the

active conpound, or up to 100% by wei ght of the active

conmpound. One or nore active conpounds nmay be

incorporated in the fornulations of the invention,

which may be prepared by any of the well known

t echni ques of pharmacy con&ﬁ)l ng essentially of

adm xi ng the conponents, opt4nhally including one or

nore accessory ingredients. 25 The fornul ati ons of the
Formiutationt Suitablmﬁiru:del ddmmestation aidyebé presentad inrdisdrete, units, such as

tic buccal (for exarrp}1 subl i ngual efergl?r{e%ng:%[)ﬁlllqt of the

Capsﬁ rsa ﬁpHOéengsa-bem%% LRECh | GoniaIRg o, P
activé E&Bﬁgﬂﬂk a oQ\Fde:r Bﬁgﬁa\hﬁﬁ@“ﬁs)a adeibh ﬁf‘%‘éﬁéfgﬂglgn Jn an aqueous or

adm hi strat i ugh the nost suitab

non-agoyousgiquad; aras anwil-in- ‘d&tplemdwamr-imel} ratulgien. aﬂuicl*sﬁvmuldtmns may
reated and on ¢ he nat ur e

of t dit
be prepss %Ey%ﬁ?aixgé ?%.m‘ FUAtY Whibrnpiad ﬁseﬁhqgstips%bn@s}ns into
assocjation thOaBAtdMPoiid LRPh @ulft:ﬂfle ‘&Bﬁ']cr mcﬂ' rﬁﬁ% @[}1 BRY or more

e presented I n discrete units, suc
accessmghngmdlehtszasrngﬁsd abovd).allh gieacrabaht fmmmmnsrtg’ tae invention are

T R A A
fi nelyacﬂi.ri%géf %813 cQfrier,"HbéAA uﬁﬂut‘ﬁcl:) 1‘?‘1‘1‘6?355%2 Q%Bﬂ'% the resulting mixture

i n-water or’ water-I n-ol
such dsaprfofrata wnsdesage.5 Foe exumgpler @ thbley neayybespriepadet ebymﬁimm}ssm gor

har i ncludes the step of brjngi,ng,jnt
m°““§%%gcﬂ°é(‘frqa"'6 il t%"é““g Q}‘éa‘E‘GﬁﬁBE RshH 8"’81’%‘{]1 F’@“%Lﬁ Wittgy one or
more ALY TRYreiental @orﬁgl%sé%ﬁ @blefs ma§ He at\{'Fd(I) %g &?ﬂ]ﬁ'ﬁgs‘f‘ng ina

as not ed above) eneral, the
suitablenxmanhinen ther eon‘qpnmpxhroédthbyfrcmﬂbmng, wuahdam atpovedee| gr granules

optlonaﬁﬂrlzl}légg g%mea%gltﬁq\{'e o.n%?tund dltll.gﬁlggal( sn,r E:e aEtlnrf]e?’cljx%persmg
e {
agent(§)° MBIRAES ﬁb’f’é(}ggig be r]é%drerliéﬁ%ﬁfdﬂ% gﬂ X% Fag)tlé'-%gilﬂgg tRS pbQdered
compqunépm:ﬁdndﬂywnbapnmshqmgdbmdem)ul di ng a‘povvder or
granul es containing the active conmpound, optionally
with one or nore accessory ingredients. Conpressed
Fomuta%%h?%&téﬁé/ f&%d%ﬁp@ﬁlﬁ% fglaﬂlr)1 Qe mﬁl@ﬁﬁ dinchife Joz Eést @xgﬁﬁnsmg
machi ne, the conpound ree-flow ng, suc
the actpxnmnp@mdgma'm flagsured base, usually sucrose and acacia or tragacanth, and

pastilles comprising the compound in an inert base such as gelatin and glycerin or sucrose

and acacia.

Compositions of the present invention suitable for parénteral administration conveniently
comprise stenle 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 stenle 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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optionally m xed with a binder, lubricant, inert
di l uent, and/or surface actlve/dlsper5|ng 15 agent(s).
Moul ded tabl ets may be made by noulding, in a suitable
machi ne, the powdered conpound noi stened with an
inert liquid binder. Formnulations suitable for
buccal . (sublingual) adm nistration include |ozenges
conprising the active conpound in a flavoured base,
usual Iy sucrose and acacia or-3%agacanth; and 10
pastilles conprising the conpound in an inert base
andUgle agmirgbiddnapndrge y6RI0LN MY minité/Rgeor andaprogiiate.  Parenteral
Conposi tions of the present invention sujtable for
adpunisimatéornls adwelsied rauiconl adminasiration| for the gpmpeunds of the present
stgrlle aqueous preparations of the active conmpounds,
InYGRIA preparations are 25 preferably isotonic with
the bl ood of the intended recipient. These

preﬁgr ations are preferably adm nistered
Formulationhsutable far traetalyadmdmistration, ate preferallyapessenied as unit dose

ef ct ed [
sum}ﬂsi, dries r‘ﬁielse Eﬁa&%ietpr%argcgﬁg%mﬁﬂ}f Fhﬁ#%l%@%ﬁé%ﬁcf witR'one or more
cofRinYiBRAICSEHdY chitieR! PR leREhple, 28802 boger] Aad absip ahagingi thB resulting
water or a egC|ne buffer and rendering the resulting

mls@mtlon sterile and isotonic with the bl ood.
I njectable formulati ons 30 according to the invention
generally contain fromO0.1%to 60% w v of active

Foﬁﬁi@@&iﬁi{r&bn@%mh@ﬂdmﬁfaﬁl@ﬁbﬁwpxﬁl edmthistiationntaties skin Preferably lake
rernute/ktf:] as appropri ate. Parenteral
theafgrmrafsan ainfraent; greanp Qtiasy page,r Bkt PreY: 25eaFPhicstaihat Camiers which

ma& e I@S 158[]&9% gg,l la‘hpﬁnepr Cfeglfly]e dé:glﬁ'%l Of) ?lg)rl]s and combination

at 1 ONS SuUl
of ﬁ:rrceﬁﬁ Bt Yhepéofs ETHeesttde dofipouddse gemﬂbometmms concentratlon of

These may be prepared by adm xi (g the aetive comgpoun
fromi OH Yorfe” &P %adr'w, feouampleo fEam B 1ad e 471 Ve, Eb&mples of such

X , hen shaping the resultlng
corﬁqo}![ﬁcirng_mcgﬁ’qeo&ﬁgx:ér%?ﬁa:{llcg%&%r conpositions suitable
for topical admnistration to the skin preferably take
the formof an ointpent, cream .lotion, paste

Forgplagipns suitable for tigpsdermal adppip)sration pay he presented a8 Sllsbrete patches

adapted to remain in intimate contact with the epidermis of the recipient for a prolonged
period of time. Such 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 citrale 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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may be used include Vaseline, |anoline, polyethylene

gl ycol s, al cohols, and conbination of two or nore

thereof. The active conpound is generally present at a

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

fromO0.5%to 2% w w. Exanples of such 15 conpositions

i ncl ude cosnetic skin creans. Fornul ations suitable .

for transdermal adm nistrati may be presented as

di screte patches adapted to ft€main in intinmte

contact with the epiderms of the recipient for a
useinglsowiftedt peseibleosensd and meludsuliguig dommdlatiens suablay drinks including

e NG 85 oS8 SRR e SRR ' yrpyaions
contdin?nd\¢ SAPGRIHs oA HeORY MtidA daﬁ%@l‘i‘@édi%reﬁzﬁ@d §@éo¢dilﬁg i ¥8ndard

conpound. Formulations suitable for transdernma
pracgcesi ni strati on may al so be delivered by iontophoresis
(see, for exanple, Pharmaceutical Research 3 (6), 318

(1986)) and typically 25 take the formof an
Theﬁﬁédtﬁ%EﬂIMdQ!bfsé&{rﬂcﬁoﬁﬂ:lb@ﬁiéﬁ,s sy Wel BPadthinidi@iti8A 4 ¥8mans or

conpound. Suitable formulation$ conprise citrate or
animhiss inchidinp nfaignalé pi¢hds compantoarantd/destestic amdhatofsuch as dogs and

crs Ty o R b B Sne bR ol BB et s hickens,
mr‘keg,g,cwt{bh_c@) 4%1 tAg ikeded to, 30 adm xed into, coated,
co

i ned or otherwi se added to a food stuff. The term
food stuff is -30- used in its w dest possible sense

RN TR R AR
can aReldd- Ahmistéled K8thicther@kfive MARMalsAhMUoAdt @MPair the desired

_ containing conpounds of the invention can be readily
actiopragyeitfethateriaby trtraypplomentihd sesiredaction; aheb as Bntibiotics,

.~Ther apeut ¢ _net hods, uses and composj.tions may be for .
antifudlr PRIt R o/ B AR oS ST fhO By Son cOmprise
two oTHBTBksoIaVEResaT deRVEIRRE HRr&TGh d8MBFhii6n 61“#}35%}%23tfc~°rHﬁJﬂure. The

. as dogs and cats) and livestock animals ('such as
acnvq;@gmppqgndg Gerpiso be gdmimeengd avid) lipidileweringagehtsasch as probucol
and nf:cmiﬁ#:ea%%d; platelet aggregation 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 -
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 compdunds 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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turkeys, ducks) and the like. } 10 The active conpound
or pharmaceutically acceptabl e derivatives prodrugs or
.salts thereof can also be co-adm nistered with other
active materials that do not inpair the desired
action, or wwth materials that supplenent the desired
action, such as antibiotics, . antifungals,
antiinflamatories, or antiviral conmpounds. The active
agent can conprise 15 two or -dre i sof |l avones or
derivatives thereof in conbination or synergistic

m xture. The active conpounds can also be

adm nistered with lipid | owering agents such as
Thpiigtflavohes ehfrmubofl) forcusecindthe presesl wyventigt By theoferived fom any

"“@Berhg gt%&&g%sﬁ%g lllp? Ic’q:egf g P@ﬁ:}% ﬁa%ersc%nh%lﬁ?l(r;%cﬁ er{r fs?legagfg Eb?cferab ly, they are

RTEImthétid b1ARQTE, Seedfdti deftipié, Changad1Gh Y BIB)which discloses
°b‘§§‘:?§ert|%'§ enzyynlg ( ACE) i nhi bltﬁ suchg as_captopril

metirods e!pahmplatd forahel smﬂz@smpﬁ@mt@ igefdayongs. ptspiapBavsines of fermula

t er but, al d | t ‘
O 38 I AT A O B e
driddi R ERERY hRSral Y O can bbb:llbﬂd:ﬁ’édeﬁy a prock@sror BrE@adtion and semi-

aspirin, fenoprofen,” mefenanmic acid, fl ufenam c acid
synabrediss ul i ndac. The conpounds can al so be adm ni stered
with corticosteroids.. 25 The co-admi nistration may be:
si mul t aneous or sequential. Sinultaneous

IméH#zEﬁ cﬁiaﬂs Phrdhi Rﬁphdﬁwn@W@f)BmS eslainy W 00G000D (inkigh el ng
he same unit dose, or in individual and discrete

mconpptatdbb@‘smadrﬁmr entireychyarefarence} aprbredprergesicited theraie also wade

oL R0 e T4 B P oBRor e

prefAY fivehqen cal effect of the first or initi aI actlve
agent to be current when the second or later active
agent is 30 admi nistered, especially where a

L atjye or synergj shi i '
P 0 i St FO R kA S, e B o
thode B €Nédedn Wh%t@%d 83d0f2r76 IihdlB)822]28l7b65mthé31$ oﬂparasular
readily identifiable to a person skilled in the ar

isorpere and anexconvigrsjoramethods ean brotpupy insUsihatant Nog y%?%?e}ﬁ%and
445FE, for exanple, Chang et al. (1994) which discloses

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 (), 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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5 met hods appropriate for the synthesis of various
i sof | avones. The isoflavones of fornmula (1) nmay al so
be obtai ned by chenical extraction fromplants in
whi ch the desired conpound either exists naturally or
can be obtained by a process of extraction and sem -
synthesis. 10 International Patent Applications WO
98/ 08503 and WD 00/ 49009 (which are incorporated
herein in their entirety by3Reference) and references
cited therein also provide general synthetic nethods
(eg. nfl'ﬁ!’) itd 8 @ f BpiRNMaPEloWih ﬁctér&@ééfmtaﬁﬁtd‘etwﬁveﬁl ReSw hofacta$ eeceptor,
n the present invention e 3,4 diaryl chromans
ﬁbrotéase gmxetpafa@qr meepo |turrgmt RECKORAMBCIPE o6 HIOT, InBilinelikergraavih factor

recepy iegsomBndepiy WOLER e g S DUFavE Fa iphibidRg et on

5Bl FAAOsRASH Feﬁéiﬁéls% §ifiBe)IRe EeBecdIR ] t
XA g e il e Lad ol by wpreAiling apoptosis

and ddmrhgulatlaglctpiiswwgl synergy between the conpounds of
formula (1), and in particular the isoflav-3-ene
compounds of fornmula (VI), with known radiation

Thesctr&%h@fﬁ)’e furBENQdsidatats aRtxBMbles T BIWENTRER RAUB shbShat
found a surprising synergy between the conpounds of

ombmmcrnmdnqtlne)rap)aml/mrmhpmothe@myamth e iFefigvongidTompeunds is useful

in the GRIRRET Shpralirck iRk abrarcelis sl TesB R SRR Bk edusine the

1Cso oﬂftsncfa?& Bl%nﬁ&hgr'é{)f eAHRfAis@itict of tRa &b NAVENORY &mpounds described
cheno-sensitivity to previously resistant cancer cell

herein|afppassisterag en@gmrmu&jgnqqmggy saquentialby qr@s rgﬂ:@@-@'@gtmenl to standard
therapgfefgérggg Fn%%ea?e%&ﬁ %gg @0{%&1@{%%1?%%?& gg%%é?}sto chetb ox1c agents

~ and togécfétﬁéﬁriyl ation of cellular characteristics.

particul a dehydr oequol (12) and compounds 32 and 39
are found to exhi bi t synerglstlc 30 interaction with

e impd B o LR e s Lo st AR o RRio uRE -1 BHR LR Brprmples.

growt h factor receptor, platel et deri ved growth
factor receptor, fibroblast growh factor receptor,
tunmor necrosis factor receptor, insulin-like growh

lilmmpla‘it of
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 uM).

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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receptor). These conpounds are thought to be active by
having an inhibiting effect on XI AP so as to

radi osensitise (or chenbsensitise) the cancer cells by
upregul ati ng apoptosis 5 and downregul ati ng cel
survival These results are further elucidated in the
exanples that follow These results show that

conbi nati on radi ot her apy ang{or chenot herapy with the
i sof | avonoi d conmpounds is U Sful  in the treatnent of
proliferation of cancer cells and neoplastic tunours
by reducing the 10 | C50 of standard chenot her apy.

Adm ni stration of the isoflavanoi d, conpounds descri bed
It wah B GOTIPHTG 18 6 S RE PR wAlhdoagnes act &5 §
radiofAGHEEbhd Yarler &t fhdf - treatment to standard
erapy regines i1 ncreases the sensitivity of cancer
cells and tunours to chenotoxic agents and to
ri bed

radi ot herapy.. 15 The invention,is further des e

The reqh SYa8<8: G 3 BARTRCGB UG PAE™AY (19 ANFa9g LSamp gds inhibit
f : iQadiSon '

xméEm%o npmymgatg,@d&tl&sﬁg LA luRfval fo‘llﬁilxﬁlﬁk iRidifor ﬁ(%fvicgﬂg’?égte‘i‘ turnor

n variols cancer ce 'nes subjecte
control dnlthethedapytudied. &s sdditentheraction dlithespisaflawnoiild dn standard

vi.abili .was determ ned usin LLTiter(r).
radiomﬁatg%%q&% g Jo ekt ﬂmgﬂprfgsga%fgiwiq togs@%ﬁ?eaw than the control
Results show that cancer cell |lines to human breast,
group, : : .
prostate, ovarian, pancreatic and 25 cervical cancers

are radiosensitised by both pre-treatnent (I day and 8

hour) . and .k seqyent.i.al/post-treatnent (-30 m.n/+4 h). .
These,eagies RghIEUBRIN DEOLIBE SOBEEPIS forappinils BL formsd i
combiﬁgti&f\‘vitg radigthifiph M the'réﬁf:ﬁm §§ont§f%§'%&ézﬁﬁfg sensitivity or restoring

I sof | avonoi ds, ds. 7 and 8, exhibit simlar results
sensitigity td restitant eanasgcel Band dgmews and tomducing sersitifeityoto radiaresistant

cancer cell lines. -33- It was surprisingly found that
CancenqqeS-cel lul ar treatnment with isoflavones act as a

radi osensitiser to the - cancer cell lines. 5 The

results suggest that in a main nechanistic pathway the
The congwiuhdy ofhfoirchutaolgue alsd eis¢fnhfob 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. Itis to be understood

that the invention includes all such vanations 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.



XI' AP, thereby greatly decreasing cell survival
followng irradiation providing better tunor contro
in the nodels studied. In addition the action of these
i sof | avonoi ds on standard radioresistant cells is
found to make them nore susceptible to radi ot herapy
than the control group. 10 These exanpl es hi ghli ght
the utility of the isoflavonoid conpounds of fornula
(1) in conbination with radi-dherapy as therapeutic
agents for increasing sensitivity or restoring
T}éer@f%r ¢l tbyantéyopﬁcﬁselrﬂrﬁmls SRRARAtI6R 4 AoRRAd SHEBIMN ot @itdtaken as, an
toIn UC|ng sitivity to radi oresistant cancer
ackigiwlsd griJSmTctrmrr}ofqumwfdwggﬁstMrthaﬂ thal prercart [femnypat @f the common

for the nera 0 ulation of cell proliferation
geﬁﬁEIEWEW ﬁgﬁ? ﬂ@#&?ﬁﬁ?@??on, def ence agai nst,

prophyIaX|s and/or prevention of the therapeutic

i ndications. 20 Those skilled in the art wl|

appreci ate that the invention described herein is
susceptible to variations and nodifications other
than those specifically described. It is to be
understood that the invention includes all such
variations and nodifications. 25 The inventions al so

i ncludes all of the steps, features, conpositions and
conmpounds 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. -34- The reference to any prior art in
this specification is not, and should not be taken as,
an acknow edgnent or any form of suggestion that that
prior art fonns part of the common general know edge
in the field of endeavour. -35-



Cainms 1. Use of a conpound of formulal: W RlL Az a
RZ in which Rl, R2 and Z are independently hydrogen,
hydr oxy, OR9, OC(O R o, OS(O Rlo, CHO, C(ORl o, COOH,
CO2R o, CONR3R4, -al kyl, hal oal kyl, arylal kyl, alkenyl,
al kynyl, aryl, heteroaryl, alkylaryl, alkoxyaryl,
thio, alkylthio, am no, al kylam no, dialkylam no,
nitro or halo, or R2 is as ggevi ously defined, and Rl
and Z taken together with th&” carbon atons to which
they are attached forma five-nenbered ring sel ected

Claimm , or Oa 5<J TOOR is as previously defined,
and R2 and Z taken together with the carbon atons to
which they are attached forma five-nenbered ring

1. sel@st efth dongpoud of faom@lall T O and Wis Rl, Ais
hydr ogen, hydroxy, NRSW or thio, and B is selected
from -36-

()

in which

Ri, R; and Z are independently hydrogen, hydroxy, ORg, OC(O)R10, OS(O)Ry0, CHO,
C(O)R,y, COOH, CO;R 4, CONR;R,, 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

T Oz O—z
KL =T -

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

they are attached form a five-membered ring selected from

o g

T o

and

W is Ry, A is hydrogen, hydroxy, NR3R, or thio, and B is selected from



-5 R RS YYYor NI OO Wis Rl, and A and B

taken together with the carbon atons to which they are
attached form a six-nenbered ring selected fromgR6 X
R XRE YYY RTOORSXR XRE gR6 YY R7 OR7 O
or W A and B taken together with the groups to which
they are associated are selected from RF RB R8 R )C
NRERR / , ~NR6 RL / ,NR6§§r ZYZ\NYZ\Y RO

ér

R2 0 R2 0 Wand A taken toge with the groups to
whi ch they are associated are selected from-37- -8 R8
RBRR NRILO RR / ~NRIo RL, NRIO ZBZ\ BZB RZRZR
and B is selRected from

5 Rs Rs
= i “x
Y Y

) 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 RG X Rs
| I
Y = Y

o OR;
X _Rs X R
[ |
Y
OR7 » OF

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



RS JRER5 .Y YY OO wherein R3 is hydrogen,
al kyl, arylal kyl, alkenyl, aryl, an amno acid, C(ORlL
1 where R1 1 is hydrogen, alkyl, aryl, arylalkyl or
an am no acid, or CO2R12 where RL2 is hydrogen
al kyl, haloal kyl, aryl or arylalkyl, R4 is hydrogen,
al kyl or aryl, or R3 and R4 taken together wWth the
nitrogen to which they are ag%ached conpri se
pyrrolidinyl or piperidinyl'R5 is hydrogen, C(O RD
where R11 is as previously defined, or CO2R12 where
R12 is as previously defined, R6 is hydrogen,
hydr oxy, al kyl, aryl, anugo thio, NR3R4, CORllpwhere
R11Res as previousiy deffhed, COPR12 where R12)P
[ l'y defined or COMR3R4, R7 is hydrogen, (O R11
R11 is as previo sTy-ueflned al kyl , haf oal Ryl ,
NiXwl , a3yl al Hy! i (R13)3 mﬁere cach K
Cpendent | y By | or aryl) R
&N, hydroxy, or aIkyI RO is 4
; C»Rll wher 3
pr ey ously defi ne , or SI(EUS)S wher e éﬁs
previdously defined, -3R, R10 is hydrogen, al iRd,
hal oal kyl , am no, aryl, arylalkyl, an am no acid,
and@ l@ﬂelﬁmeﬂ&m di al kyl ami no, the draw ng
---"represents either a single bond or a doubl e bond,
T i s independently hydrogen, aIkyI or aryl,

VO YL

Ra is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C(O)R; where Ry, is

wherein

hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO;R;; where Ri; is hydrogen,
alkyl, haloalkyl, aryl or arylalkyl,

R4 is hydrogen, alkyl or aryl, or

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

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

R¢ is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR,; where Ry, is as previously
defined, COzR,; where R, is as previously defined or CONR;R,,

R; 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,

Rg is hydrogen, hydroxy, alkoxy or alkyl,

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

Si(R13); where R;3is as previously defined,



Xis O NR4 or S, and Y is /R1I6 Rls R14 wherein

R14, R15 and R16 are independently hydrogen, hydroxy,

OR9, OC(O R o, OS(OR o0, CHO C(ORlo, COOH, COZRI O

CONR3R4, al kyl, hal oal kyl, aryl al kyl, al kenyl,

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

al kyl am no, dial kylamno, nitro or halo, or any two of

R14, R15 and R16 are fused tqQgether to forma cyclic

al kyl, aromatic or heteroaroréfic structure, and

0 tlonally substituted conmpounds and pharnmaceutically

Rmdé beprogen, alkyd) haloadkid, snivar agh ant#lkyleat amigeragid; jglkylamino or

QL%&I 89 Lhat genistein is specifically excluded, for

MUf%cture of a nedicament for I ncreasing or

the AER¥AE I'A _g' represaféitter ¥ isingleond@p @@oubledohd, or a tumour
to.radi otherapy. 2. Use of claiml1l, wherein the

T csimsisaerseatly hydmegem alkylerang, R1 / OR6 (1V) \ | RIS Z
\IS Jrd ;RL4 inwhich -39- R, R, R6 R4, RI5, W
and’Z are as defined in claiml.

15

R15

wherein

Ris, Ris and R, are independently hydrogen, hydroxy, ORy, OC(O)R19, OS(O)R 0, CHO,
C(O)R 9, COOH, COzR 5, CONR3R,, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl, aryl,
heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo, or any two of
R4, Rys and Ry are fused together to form a cyclic alky}, aromatic or heteroaromatic
structure, and

optionally substituted compounds and pharmaceutically acceptable salts and prodrugs
thereof,

with the proviso that genistein is specifically excluded,

for the manufacture of a medicament for increasing or restoring the sensitivity of cancer

cells or a tumour to radiotherapy.

2. Use of claim 1, wherein the compound of formula I is

in which



3. Use of claim1, wherein the conmpound of fornula I
is W RL/ OR6 (V) Z RI5 R OHRla in which Ri1,
R2, R6, R14, R15, Wand Z are as defined in claim 1.
4. Use of claim1, wherein the conmpound of formula I

is WRL/ OR6G (M) '",, Z~1 RI5 R R7 | Rla in
which R1, R2, R6, R7, Rl4, R15, Wand Z are as defined
inclaiml. 5. Use of cl al V\,herel n the conpound
of fornulalis WRl/a(RB v Z~1 RI5 R21I
i n which R14 R15 Wand Z are as
Rlad%frisﬂse]&m Rlse%md@area@@ﬁﬁeed edaigr l.cl ai m 1, wherein
t he conpound of fornula | is

3. Use of claim 1, wherein the compound of formula I is

in which
Ri, Ry, Rg, Risg, Ris5, W and Z are as defined in claim 1.

4. Use of claim 1, wherein the compound of formula I is

m which
Ri, Rz, Rs, Ry, Rig, Rys, W and Z are as defined in claim 1.

5. Use of claim 1, wherein the compound of formula I is

in which
Ry, Ry, Rs, Rig, Ris, W and Z are as defined in claim 1.



W RL/ OHR5 (MI1) \ I RI5 Z R2 OR14 in which Ri,
R2, R5, R14, R15, Wand Z are as defined in claiml.
7. Use of claim1l, wherein the conmpound of formula I
is WRLOMHR (IX) ZR5RRla inwhich Rl R2,
R5, R4, R, 5, Wand Z are as defined in claim1. 8.
Use of any one of clains 1 to 7, where in the
conmpound: R1l, R2, R14, R15, and Z are independently
hydr ogen, hydroxy, OR9, OC(O'Rlo, C(O Rlo, COOH,
CO2Rlo, al kyl, hal oal kyl, arylalkyl, aryl, thio,

al kyl thi o, am no, al kyl am no, dial kylamno, nitro or

[ . g?enconﬁc R11 i s hydrogen,
6. glﬁieg?f,éﬁarrﬂyf’,w}%e?&gn am o%@éfﬁga&gﬂmz where R12 is
hydrogen, al kyl or arl, R6 is hydrogen, hydroxy,
al kyl, aryl, %% I $ as previqusly defined,
or CO2R12 where'R as r.v5ously déYitbed, R7 is
hydr ogen, C(O R11 R11 is as previously defined,
al kyl , hal oal kyl 5 ™y Ris
R14
in which

Ry, Ry, Rs, Ryy, Ris, W and Z are as defined in claim 1.

7.

Use of claim 1, wherein the compound of formula I is

in which

Rl:

Rla

Rs

Rz, Rs, Rys, Ry5, W and Z are as defined in claim 1.

Use of any one of claims 1 to 7, where in the compound:

Ra, Ris, Ris, W and Z are independently hydrogen, hydroxy, ORg, OC(O)R 10, C(O)R 0,
COOH, CO3R,, alkyl, haloalkyl, arylalkyl, aryl, thio, alkyithio, amino, alkylamino,
dialkylamino, nitro or halo,

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

is hydrogen, hydroxy, alkyl, aryl, COR;; where R, is as previously defined, or CO;R;2
where R 1s 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 R;; is independently
hydrogen, alkyl or aryl,



hal oaryl, al kyl aryl, al koxyaryl, arylalkyl or Si(R13)3
where each R13 is independently hydrogen, alkyl or
aryl, -41- RO is alkyl, haloal kyl, arylalkyl, or
C(ORI, where R11 is as previ-ously defined, and Rio
‘is hydrogen, alkyl, amno, aryl, an am no acid,

al kyl am no or dial kylam no, 9. Use of claim8, wherein
R1 and R14 are independently Eydroxy, OR9, OC(O Rlo or
hal o, R2, R15, Wand Z are ki épendent | y hydr ogen,

hyd QR o, ((OR,0, COON - C02Rlo, alk
Rg ﬁga{kgﬁyloaﬂwi all?}gl:(ﬂﬂf)yl RS qé:)(miv a‘fbsgee?m iggsgyrryiouslyde ¥def %&q

R Nl ot 8 T M1 B e

C(O) RI 1 where R11 is hydrogen or alkyl, alkyl,
hanaIkyI alkenyl aryl, hal oaryl, aIkyIaryI
9. dVsepd 8, whepgin | kyI or Si(R13)3 where each R13 is

[ Y, is alkyl,
R, LS00E E%%%ﬁé&?%‘%’f*%%& IRV s y
R,, dfsj Weahd Zad 1n&&p@ncﬂe31tlly)hydmgen tordradyk ORo, @C(0)Bss, @IO)R 0, COOH,

ré@?%] ﬁ,g]??) Rl and R14 are independently hydroxy,

k’yalk balet yl oxy or chloro, R2, R15, W
Vi d K, is hydrogen

Rs Polydioglt o Qﬁﬁﬁye““’”&oxﬁk R O oL O R e Hsa fs hydrog

odrladyd, R5 is hydrogen or COZR12 where R12 is hydrogen

I i s hydrogen, and R7 is hydrogen,
Rg rfﬁlh%ﬁ gréf’wﬁgo’f ¥ifluoronethyl, phenyl, hal ophenyl,

Ry Wﬁh?(‘lﬂo@&? 'B(b)RuQirﬁ&‘é Rliyem&wmgai Bloathsmyl h&loalkyl, alkenyl, aryl,
en
Iohaloa){'yl alkyf/aryl alkoxyaryl, arylalkyl or Si(R;3); where each R;3 is independently

hydrogen, alkyl or aryl,
Rg is alkyl, arylalkyl or C(O)R;; where Ry, is as previously defined, and
Ryo i1s hydrogen or alkyl,

10. Use of claim 9, wherein

R; and Ry4 are independently hydroxy, methoxy, benzyloxy, acetyloxy or chloro,

Rz, Rys, 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,

R¢ 1is hydrogen, and

R; is hydrogen, methyl, ethyl, trifluoromethyt, phenyl, halophenyl, methylphenyl,
ethylphenyl, methoxyphenyl or phenylmethyl.

11. Use of claim 1, wherein the compound is any one or more of compounds 1, 2 and 4 to
48 as defined herein.

12, Use of claim 11, wherein the compound is any one or more of compounds 12, 32, 39, 45
and 48.



11. Use of claim1l, wherein the conpound is any one or
nmore of conpounds 1, 2 and 4 to 48 as defined herein.
12. Use of claim 11, wherein the conpound is any one

-~ or nore of conpounds 12, 32, 39, 45 and 48. -42-/ 13.
Use according to any one of clainms 1 to 12, wherein
the nmedi canent is adm nistered prior to radiotherapy.
14. Use according to any one of clainms 1 to 12,
wherein the nedicanment is adiifnistered after
-radi oresi stance has devel oped in the subject from
prior radiation treatnents. 15. Use according to any

1508 o) BindshOo Qi Fl U R RS miniscr

Giras tRlidthérapp, earlier stages of cancer such as pre-
mal i gnant | esions (eg. atypia, dysplasia,
intra-epitelial neoplasia) or benign cancers. 16. A

B e e
Sefietl rzidbres stancet lias sloeclopeisin whd subject fromoprive radi stbomolireagments.
any one of clains 1 to 12 or a pharnaceutically
acceptable salt thereof. 17. A nmethod for restoring
t - 1] Vi [, o ' .

.05 SERRH ik O FRIRES 158 11 e TBME i o s

nEaBiSerwhat!is aisﬁﬁ?ﬁ@&ﬂﬁlig’mﬁ%}ﬁ&ﬂﬁeﬁsﬁcﬁ,réﬂrlid@%&g@i of taticBBsubh as pre-
to 12 or a pharmaceutical ly acceptabl e salt thereof.
malignant lesions (eg. atypia, dysplasia, intra-epitelial neoplasia) or benign cancers.

16. A method of protecting normal cells or a tissue mass in vitro from the effects of
radiotherapy by contacting said cells or tissue mass with a compound according to any

one of claims 1 to 12 or a pharmaceutically acceptable salt thereof.

17. A method for restoring the sensitivity of cancer cells or a tumour in vitro to
radiotherapy by contacting said cells or tissue mass with a compound according to any

one of claims 1 to 12 or a pharmaceutically acceptable salt thereof.



