WO 03/ 035635 PCT/ AU02/ 01442 -1 6- HYDROXY | SOFLAVONES, DERI VATI VES AND

VEDI CAMENTS | NVOLVI NG SAME Field of the Invention 5 This invention relates
t o conmpouwo3/oBwBul ati ons, drinks, foodstuffs, nmethods amdT/Atvenapeutic
uses invol ving, containing, conprising, including and/or for preparing
certain isoflavone conmpounds and anal ogues thereof. In particular, the
invention relates to 6- hydroxy substituted isoflavones, derivatives

t hereof and nedi canents invol ving same. 10 Background of the Invention

Nat ural | y-occurring plant isoflavones are known to possess a w de range of
fundanmental biological effects on human cells including anti-oxidation and
the up-reqgul ati on and down- 15 G%Eflation of a wide variety of enzynmes and

signal transduction nedh¥XBROXY ISOQR:AFONESNERNATIYESANRi ty of human
cancer cells, increased ca%hbﬁémgmallﬂ‘k%uﬁm@g& ed cellular

adhesi on, increased response Of vascular snpboth nmuscle cells to

vaso-rel axants, and agoni sm of estrogen receptors, are just a few exanples
of the responses of animal cells to the biological effects of
naturalIy-%@ﬂ@ﬂfﬂﬁ@nW§Hwﬂhvonoids. 20 A range of therapeutic benefits as a
result of these biol ogical outcones have been identified including the
treatnent and prevention of pre-nenopausal synptons such as pre-nenstrual
syndrone, &hddmredntionsélstes tot @nipoands, foraiudtaionkydomis,i fpo dbaedis, ayethods didvascul ar
di sease, nenopausal synpions such .as osteo oroajg.and eni |l e denenti a,

al cohol i smhepapeRt PR YOS R&PRIaHY R FP‘P"BBﬂg,& 1BHHAIRE ABYPE 1 PEFPALES [P at e,

breast and '4021 gﬁqebcgﬁf?buncfsae{nﬁiaﬂﬁgg§es[tﬁ&€of\./\¢ﬂl ?%i%gﬁp,Qhe WO ARMYBREL to bS5
5424331; JIB -106017; JP 62-106016; US 5516528; JP 62-106016A2;: JP

62- 106017 ARyddRy 6dbsAtBAidofl1anOn&3 HBOGEIGes hereoHUBEEEIMNDs HTPUARDRMEND
00/ 644438; WD 99/ 48496]. 30 Wiile over 700 different naturally occurring
i sof | alBnes are descri bed, only a few are

Background of the Invention

Naturally-occurring plant isoflavones are known to possess a wide range of fundamental
biological effects on human cells including anti-oxidation and the up-regulation and down-

15 regulation of a wide variety of enzymes and signal transduction mechanisms. Mitotic
arrest and cytotoxicity of human cancer cells, increased capillary permeability, increased
cellular adhesion, increased response of vascular smooth muscle cells to vaso-relaxants,
and agonism of estrogen receptors, are just a few examples of the responses of animal cells
to the biological effects of naturally-occurring isoflavonoids.

20
A range of therapeutic benefits as a result of these biological outcomes have been
identified including the treatment and prevention of pre-menopausal symptoms such as
pre-menstrual syndrome, endometriosis, uterine fibroids, hyperlipidaemia, cardiovascular
disease, menopausal symptoms such as osteoporosis and senile dementia, alcoholism,

25  benign prostatic hypertrophy, and cancers such as prostate, breast and large bowel
carcinomas [see WO 93/23069; WO 96/10341; US 5424331; JP 62-106017; JP 62-106016;
US 5516528; JP 62-106016A2; JP 62-106017A2; JP 61-246124; WO 98/50026; WO
99/43335; WO 00/49009; WO 00/644438; WO 99/48496].

30  While over 700 different naturally occurring isoflavones are described, only a few are

confirmed as having potential therapeutic benefits in animals including humans. These



confirmed as having potential therapeutic benefits in aninmals including
humans. These WO 03/ 035635 PCT/ AU02/ 01442 -2 include daidzein, genistein
f or rononewDr3/obiceE hani n and gl ycitein. These and al | nat uraltiav020c@ar ri ng
i sof | avones are found in nature as the nononeric formeither in a free
state, or, nore likely, bound to a carbohydrate noiety (glycoside). The
i sof | avone has to be separated fromthis noiety before it becones
biologically active. 5 A nunber of conmpoynds with a structure related to
natural ly occurring plant isoflavones afe also described as having
bi ol ogi cal properties with potential therapeutic benefit to animals
i ncluding humans. These include conpounds that are naturally occur&hg@
Ygut

net abol i t eiichidegleisdzein; semsteivoREBoRIsHechspinadiedyqigin. f Brase ardill B

flora and
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group is thersYikelgetboand itsof kaomairatei moicty dyloemidephi The lisoftlewsd apeto foer

the treatnent of postnenopausal teoporosi s, [WO 91/ 14429] and a w de

range of s¥Pardsd @mé@ﬁ %@MGF@T%@F%%F&”‘E lpgicaldeass03] . 15 Despite the

consi deg abl e research and accunul ated know edge in relation to isoflavonoid

conpounds and derivatives thereof, the full anbit of therapeutically useful

i sof | avonoiAtnumberpdcodpoands wnleiarstracml'm/'retlzited; ta aaty&ﬂllytaccnhxeinngiiritsimﬂavones

Mor eover, there is a c&ntlnual ne new, rove
b

al t er nat i varcadls? weschibed tas l}ag}ngtlp,lg Otgl‘cé‘ tI’F1‘\7-',prfff“espYy R ther%u%?‘rg’lmi‘?ﬁrtatf’l on,

defence agahifpis %’ftq{ld:iﬁ PLEYAE! | Ghe iNAAdLUSmPbSRAS Bt 3&99 S an ¢ &cturrfg
requi renent accordingl y exi sts for new generation conpounds that exhibit

i npor t ant metebohits odfoplavaisofhvanes proéduced Jry h@ctmadpfh;m%tmtms bargit i flora radapy .
2 S bR SOl 19,0, B0 SRk ] AT 767
formula (1 Hg/08€dN3IWEBEHIP0dTWOURTLEAE2 Also included in this group is the synthetic
isoflavonoid ipriflavone, which is developed for the treatment of postmenopausal
osteoporosis [WO 91/14429] and a wide range of synthetic isoflavonoid analogues [WO
98/08503].
15
Despite the considerable research and accumulated knowledge in relation to isoflavonoid
compounds and derivatives thereof, the full ambit of therapeutically useful isoflavonoid
compounds and their activities is yet to be realised. Moreover, there is a continual need for
new, improved or at least alternative active agents for the treatment, prophylaxis,

20  amelioration, defence against and/or prevention of various diseases and disorders.

A requirement accordingly exists for new generation compounds that exhibit important

pharmacological effects for use as prophylactics and in therapy.
25  Summary of the Invention

According to an aspect of this invention there is provided isoflavone compounds and

analogues thereof of the general formula (I):



-3- WR / A ZoB R2in which R and R2 are independently hydrogen,
hydroxy, OR9, OC(O Rlo, OS(OR O CHO 5 C(OR O COOH, CO2R o, CONR3R4,
al kyl , hawoaBksd63s aryl , arylal kyl, thio, alkylthio, am necTaltogham?no,

di al kyl am no, nitro or halo, and Zo is hydroxy, or R2 is as previously
defined, and R and Zo taken together with the carbon atons to which they
are attached forma five-nenbered ring selected from1l0 OO O-or T OO
Rl is as previously defined, and R2 and_Zo taken together with the carbon
atonms to which they are attached forma™five-nmenbered ring selected from
1500 TOO TO and 20 Wis R, Ais hydrogen, hydroxy, NR3R4 or thio,
and B is selected from WO 03/ 03563\?\/ PCT/ AU02/ 01442 -4 RS RS RS Yor YY

(1)

in which
R; and R; are independently hydrogen, hydroxy, ORy, OC(O)R 9, OS(O)R,y, CHO,
5 C(O)Rp, COOH, CO;R o, CONR;Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo, and
Zo 1is hydroxy, or
R, 1is as previously defined, and R; and Zo taken together with the carbon atoms to which

they are attached form a five-membered ring selected from

10
O ’d O ’
KL XL
R, is as previously defined, and R; and Zo taken together with the carbon atoms to which
they are attached form a five-membered ring selected from
15

AN N
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and

20 W is Ry, A is hydrogen, hydroxy, NR3Ry or thio, and B is selected from



OOOWis RI, and A and B taken together with the carbon atons to which
they are attached forma six-nmenbered ring selected from5 X R6 X R6 X R6
YaqY jy WooRD®B5S X R6 X R6 Y Y OR7 W A and B taken togerhdan2miabh t he
groups to which they are associated conprise R8 RBRB ::1:6 R 1IN R6 RLR6
or Zo0YZoY RR OR20 R0 10 Wand A taken together with the groups to
whi ch they are associated conprise WO 03/ 035635 PCT/ AU02/ 01442 -5 R8 R8 R8
R1I0 Rl NR10 R1 NR1O Rl 4EB Zo B Zo B Zo,R2 R2 2 and BisRERER5SY YY

5000
Rs Rs Rs
N 4 , or
Y Y
O 0 0O

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

6

5
X Rs X Rs X Rs
GGG oY
Rz Rz 0] , or
X_ _R X_ _Rs

Y Y

form a six-membered ring selected from
@) ORy

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

10

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



wherein R3 is hydrogen, alkyl, aryl, arylalkyl, an am no acid, C(OR1l1
where R11 is hydrogen alkyl, aryl, arylalkyl or an am no acid, or CO2R12
wher e R12wo9shgsssdgen, al kyl, 10 hal oal kyl, aryl or aryl @cCiuyo2ma4e s

hydr ogen, al kyl or aryl, or R3 and R4 taken together with the nitrogen to
whi ch they are attached conprise pyrrolidinyl or piperidinyl, RS is

hydr ogen, C(O R11 where Rl11 is as previously defined, or CO2R12 where R12
is as 15 previously defined, R6 is hyd[ggen, hydr oxy, al kyl, aryl, am no,
thio, NR3R4i COR11 where R11 is as previously defined, CO2R12 where R12 is
as previously defined or CONRSR4, R7 is hydrogen, C(OR1l1 where R11 is as
previously defined, alkyl, haloalkyl, aryl, arylalkyl or Si(RL3)3 where
each R13 is indeperRgntly hydrogen, alkyfsor aryl,. 20 R8 is fgdrogen,

hydr oxy, al koxy or kyl, RO is alkyl,  oal kyl, aryl, arylal kyl, C(OR1l1
where R11 is as previou§ly defined, iyR13) 3 where R13 ig asypreviously
defined, WO O, & 2/ 01442 i s hydrogen | oal kyl ,
am no, aryl, ary . an am no “&si g K 4fi no or 13 .10t he
drawi ng represent her a single f br a doubl e bond,
i ndependent |y gl kyl or_ary > is O NR4 or S Yis /Rl6
Rl4 R15 wherei’n 10 R14, R15 a Bndependent | #chyd hydr oxy,
OR9, OC(O) R10, OS(OQRR10, CHO, R R
2 2
and B is
Rs Rs Rs
N
Y Y
5
wherein

R; is hydrogen, alkyl, aryl, arylalkyl, an amino acid, C(O)R;; where Ry, is hydrogen
alkyl, aryl, arylalkyl or an amino acid, or CO;R, where R;; is hydrogen, alkyl,
10 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 piperidinyl,
Rs is hydrogen, C(O)R;; where Ry, is as previously defined, or CO,R;; where Ry is as
15 previously defined,
Rg is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3;R4, COR;; where Ry; is as
previously defined, CO,R;; where R, is as previously defined or CONR;3R4,
R; is hydrogen, C(O)R;; where Ry, is as previously defined, alkyl, haloalkyl, aryl,
arylalkyl or Si(R;3); where each R,; is independently hydrogen, alkyl or aryl,.
20 Rg ishydrogen, hydroxy, alkoxy or alkyl,
Ry is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where R}, is as previously defined, or

Si(R13); where Ry3 is as previously defined,



C(O R10, COOH, CO2R10, CONR3R4, al kyl, haloal kyl, aryl, arylalkyl, thio,
al kylthio, amno, alkylamno, dialkylamno, nitro or halo, or any two of
R14, R15 wod3®iB3nre fused together to forma cyclic al kpCr/Aamnomauec or
het eroaromatic structure, with the proviso that 15 when Bis RS R RS Y Y
Y OOOY is phenyl, 4-hydroxyphenyl, 4-nethoxyphenyl, 3-hydroxyphenyl,
3- net hoxyphenyl , 3-hydroxy-4-nethoxyphenyl 4- hydr oxy- 3- net hoxyphenyl ,
3, 4- di hydr oxyphenyl or 3,4-dinethoxyphe§ and 20 Wand R2 are hydrogen,
then RlL is not hydrogen, hydroxy or neth xy, or R1 and Zo together with the
carbon atons to which they are attached are not cyclic boronates,
carbonates, acetyls or ketals, and WO 03/ 035635 PCT/ AU0O2/ 01442 -7 when A
and B t akeRu¢ éguidregenyalk v, halealkyls poinoapiyharylalkyl pe Amineeacidy alkylamiae Red f or m
a six- nenberggng%ag gelected fromX R6 X RE X R6 Y Y Y R7 R7T XR6 X R6
YY OR7 5 X Yi's phenyl, 4-hydroxyphenyl, 4-nmethoxyphenyl,
3- hydr oxyplﬂemthmr@ At fbpxqsaﬂftelmher a sthgfteylebmabor -addondletboxg phenyl
4- hydr oxy- 3 nethox pheny 3, 4-di ydrox¥phenyl or
is independently hydrogen, alkyl or ar
5 X 1s0O,NRjorS, and

Y is

s

Rw

wherein
10 R4, Rjsand Ry are independently hydrogen, hydroxy, ORg, OC(O)R;9, OS(O)R,9, CHO,
C(O)R;p, COOH, CO,R o, CONR3R4, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo, or any two of R4, Rys and Ry are
fused together to form a cyclic alkyl, aromatic or heteroaromatic structure,
with the proviso that
15 whenBis

O O O

Y is phenyl, 4-hydroxyphenyl, 4-methoxyphenyl, 3-hydroxyphenyl, 3-methoxyphenyl,
3-hydroxy-4-methoxyphenyl, 4-hydroxy-3-methoxyphenyl, 3,4-dihydroxyphenyl or
3,4-dimethoxyphenyl, and

20 W andR; are hydrogen,

then

R; is not hydrogen, hydroxy or methoxy, or R, and Zg together with the carbon atoms to
which they are attached are not cyclic boronates, carbonates, acetyls or ketals,

and



3, 4-di net hoxyphenyl, and Wand R2 are hydrogen, 10 then Rl is not

hydr ogen, hydroxy or nethoxy, or Rl and Zo together with the carbon atons
to whi chwohep3ms® attached are not a cyclic boronate, caroomaieoi@eetyl or
ketal, or a pharmaceutically acceptable salt or prodrug thereof. 15 It has
surprisingly been found by the inventors that the isoflavonoid derivatives
of the general formula (1) have particular utility and effectiveness in
the treatnment, prophyl axis, anelioratiog_defence agai nst, and/or
prevention of one of nore of the follow ng diseases and disorders (for
conveni ence hereinafter referred to as the "therapeutic indications"): (a)
all fornms of cancer_ (pre-nmalignant, benign and malignant) in all tissues of

the body »hen AcanddB rgemiaesther wih des carbaneitome taowhieh theyaye pitaghed Forme six-
testicular ca : ancer; endonetrial cancer; prostatic
cancer; uteriﬁ%ﬁggﬁ@g&%%FﬁQ%ﬁﬁgmgegard, t he conpounds may be used as the
sole formof anti-cancer therapy or in conbination with other forns of
anti - cancer therapéyinc%uding but not limted to radiotherapy and
cherot her apy: 85 PCT/ AU0RLOX 68 (b) dis edi sor der s
associated wth | nflammatory reacti f an abnor nal priol onged nature
in any of the b 'geAssues inclu eumat oi d
arthritis, tendonifis, Ynflammatory bgwel i sease, ul ceradfive ¥olitis,
Crohn's Di sease, sglerosing cholangitis; 5 (c) papul onodyhar skin |esions
i ncl udi ng but not mted to sargoi dosfs, angi ogar cgya, aposi's sarcone,
Fabry's Disease (d) pap % skin | esigns Idﬁing but not limted
to psoriasis, Bowen's Difseasg, and Reiter's |Di segse;
characteri zed by degeneratyv nges in th g el udi ng but not 10
limted to solar keratosis,||photlosensitivity difgeases, and winkling; (f)
di seases and di sorders assqgi ated w th abnor malORRngi ogenesi s affecting any
tissue

5 X is0,

Y is phenyl, 4-hydroxyphenyl, 4-methoxyphenyl, 3-hydroxyphenyl, 3-methoxyphenyl,

(e) actinic damage

3-hydroxy-4-methoxyphenyl, 4-hydroxy-3-methoxyphenyl, 3,4-dihydroxyphenyl or
3,4-dimethoxyphenyl, and
W and R; are hydrogen,
10  then
R; is not hydrogen, hydroxy or methoxy, or R; and Zg together with the carbon atoms to
which they are attached are not a cyclic boronate, carbonate, acetyl or ketal,

or a pharmaceutically acceptable salt or prodrug thereof.

15 It has surprisingly been found by the inventors that the isoflavonoid derivatives of the
general formula (I) have particular utility and effectiveness in the treatment, prophylaxis,
amelioration defence against, and/or prevention of one of more of the following diseases
and disorders (for convenience hereinafter referred to as the "therapeutic indications"):

(a) all forms of cancer (pre-malignant, benign and malignant) in all tissues of the body

20 including breast cancer; uterine cancer; ovarian cancer; testicular cancer; large

bowel cancer; endometrial cancer; prostatic cancer; uterine cancer. In this regard,
the compounds may be used as the sole form of anti-cancer therapy or in
combination with other forms of anti-cancer therapy including but not limited to

radiotherapy and chemotherapy;



wi thin the body including but not limted to hemangi onas and

tel angi ectasia; (g) proliferative disorders of bone marrow i ncl udi ng but
not |im two wo3zmyal obl astic di sease, nyel odyspl asti c symrdmosxT®g/01442

pol ycythem a vera, thronbocytosis and 15 nyel ofi brosis; (h) autoi mune

di sease characterized by abnormal inmunol ogi cal responses including but
not limted to nultiple sclerosis, Type 1 diabetes, system c |upus
erythematosis, and biliary cirrhosis; (§) neurodegenerative di seases and
di sorders characterised by degenerative cChanges in 20 the structure of the
neur ol ogi cal systemincluding but not limted to Parkinson's Disease,

Al zhei mer' s Di sease, nuscul ar dystr.ophy, Lou-CGehrig D sease, npDtorneurone
di sease; (j) (& disgases anghdisardssy dspeiatgd dueh Iemmigteny gagfions o4\ ASNERBH f¥'s

within the wall ﬁro%n B! 2REkeV RS SGY Sof B ‘ngi)'ﬂg hed Herldiflt URE AR limited to
at heroscl erosis, stenhosis, restenosis, 5 atheronm, cordnary artery

di sease, strokerhemyatdad dirtritis,nfeadotitigninflaynoetdrgnisowe diassell alcerdiise asbiis,
mal i gnant hypertension, thronboangiitis.obliterans, fibronuscul ar

dyspl asi a; (k) Gralw e BiseastosasTenpEhanE i at ed wi th abnor mal

i munol ogi cal c%ﬁiﬁ%?&ﬁ)ﬁﬁlar isﬂﬁllegéaﬁsgmauaingim h6dlikhRed &S SRLABYES ahfids@éina,

scl er oder ma; di seases_an i sorders associated with degenerative
changes wit hi n Kaposisearcome] kabiryg Ihsgasqiot limited to cataracts, macul ar

d ti , ti | t hy.. 03/.035635 PCT/ AUD2/01442 -9 .l "
oy T HE FunSyBhort Ko, 1S AdRERE S ndh REiRd o @it e BY Bing

to have a pot eniseaéd agd ReifertdBisedseduct i on and function of reproductive
hor nones such as estrogens and androgens. As a result of this, these
conpounds nayepectindedamaget dharactesigedby degongratipe ehanges wrthe skirecludingbpenest
the follow ng di.sorders  and _di seases; 5. condi tians,.i;R: wonen associ at ed
with ah)blor mal e ‘W%gg‘h?o&%r &S %ﬂs’gnggﬁ%nglt&?%c S(l%%s%rsi’ga lﬁm}]kgltngi imted to
cyclical mast@ Q@isdascfai® disIhiRELR06diNEE RithldbBbintd anbiopemdstksaffRtifl®aRy tisagi S,

ovarian cysts, prenmenstrual syndrone, acute nmenopause ) .
within the body incliding but not limited to hemangiomas and telangiectasia;

(g) proliferative disorders of bone marrow including but not limited to megaloblastic
disease, myelodysplastic syndromes, polycythemia vera, thrombocytosis and

15 myelofibrosis;

(h) autoimmune disease characterized by abnormal immunological responses including
but not limited to multiple sclerosis, Type 1 diabetes, systemic lupus erythematosis,
and biliary cirrhosis;

(1) neurodegenerative diseases and disorders characterised by degenerative changes in

20 the structure of the neurological system including but not limited to Parkinson’s
Disease, Alzheimer’s Disease, muscular dystrophy, Lou-Gehrig Disease,
motorneurone disease;

(j) diseases and disorders associated with degenerative changes within the walls of
blood vessels including but not limited to atherosclerosis, stenosis, restenosis,

25 atheroma, coronary artery disease, stroke, myocardial infarction, hypertensive
vascular disease, malignant hypertension, thromboangiitis obliterans, fibromuscular
dysplasia;

(k) diseases and disorders associated with abnormal immunological responses
including but limited to dermatomyositis and scleroderma,

30 () diseases and disorders associated with degenerative changes within the eye

including but not limited to cataracts, macular degeneration, retinal atrophy.



synptons, osteoporosis, senile denmentia, infertility; and (b) conditions in
men associ ated with abnormal estrogen/androgen bal ance including 10 but
not |im two wm3sweni gn prostatic hypertrophy, infertility, pgumdomonesti a,

al opecia hereditaria and various other forns of bal dness. Thus, according
to a second aspect of the present invention there is provided a nethod for
the treatnent, prophylaxis or anelioration of a disease or disorder which
met hod includes 15 the step of adnlnlstgrlng a therapeutically effective
anount of one or nore compounds of formula (1) to a subject. According to
a third aspect of the present invention there is provided the use of one or
nore conpounds of fornu (1) .in the manufacture of a nedicanent for the

treat ment 8F pagigulgr é%sseﬂavow% SFaEtivenalser YirpiasIRgY dave rhern Jewukto §pve Re
present i ”i‘%ﬁ% g?eﬁh Pﬁrt% %)r%figétﬂ)t\ﬁhﬂﬁdfuhg't?onuépreﬁiodgf?@% %ho I}ﬂg);'ri}[ege dgg&g&r%gééﬂggens

sel ected f e treat nent
agai nst, paeophydragéns. Asdy msulproé\ﬂamt these cdmpdumds mdy s usealgimntharntekaogan and

bal ance or a 25 co({}dltlon re%ét3 froms i d anormal bal ance in nmen or
woren.  AccBIEYPHEPIL S OFe £ OFE 6‘1‘m$ﬂ‘é° PEBACISCIRPENt i on there is

provi deg theoqa $ CorRfiti e if" wBpief agseeiafwn%thsealbﬁsﬁ@ﬂ k& efl;%a%gal (bdlaide the

manuf act ur e a nedi cament for the treatnent, anel |ora 1 on ef ence
agai nst, prophylimkidingabdl oot pmatedntd @Nclm’al amsmigla,l age, edstsrrmg@mhmdmmgmft

bal ance or a cogg%éon resul.ti.ng froms norrra aé 12
worren. WO 03/ 03 ‘EE%EP%}?M%‘?“E‘%CG( &cB‘i’J’F‘E?P ‘G §Ya rSFB?t in Sﬂ‘é‘%ﬁ"pﬁ‘fset he
present inventi Qﬁnﬁgtbﬁfseos'te%pwdéié' skafle aBmageNinfé@ility; Bed treat nent,
prophyl axis or anelioration of a disease or di sorder whi ch ggent conpri ses

one or nore (bpapulinets 1ofm¢mam¢1ate(llwlth abmmek astregen/androgeny balenceaypladngof

compri Ls. one oporstarbB IR AR bR T R e PO i Mt o

nor e phar naceut h@@hltmrgnu%ﬁoumﬁéﬁbﬁﬂg @fbail’dﬂélssi iaries and/or dil uents.
According to an eighth aspect of the present invention there is provided a
drink or food-

Thus, according to a second aspect of the present invention there is provided a method for
the treatment, prophylaxis or amelioration of a disease or disorder which method includes
15  the step of administering a therapeutically effective amount of one or more compounds of

formula (I) to a subject.

According to a third aspect of the present invention there is provided the use of one or
more compounds of formula (I) in the manufacture of a medicament for the treatment of

20  disease or disorder.

According to a forth aspect of the present invention there is provided the use of one or
more compounds selected from formula (I) for the treatment, amelioration, defence
against, prophylaxis and/or prevention of abnormal estrogen/androgen balance or a

25  condition resulting from said abnormal balance in men or women.

According to a fifth aspect of the present invention there is provided the use of one or more
compounds selected from formula (I) in the manufacture of a medicament for the
treatment, amelioration, defence against, prophylaxis and/or prevention of abnormal
30  estrogen/androgen balance or a condition resulting from said abnormal balance in men or

women.



10 stuff, which contains one or nore conpounds of fornula (1). According to
a ninth aspect of the present invention there is provided a m crobi al

cul ture owo oa/08%68l- st uff contai ni ng one or nore m crobi al petrrAion®14aki ch

m cr oor gani sns produce one or nore conmpounds of formula (I). 15 According
to an tenth aspect of the present invention there is provided one or nore

m cr oor gani sns whi ch produce one or nore conpounds of fornula (I).
Preferably the mcroorganismis a purifjed culture, which may be adm xed
and/ or administered with one or nore other cultures which product
conpounds of formula (1). 20 These and ot her aspects of the invention wll
becone evident fromthe description and clains which foll ow Throughout
this speci ficeendingntogh gixtth aspeptaphihevpricsant Avyention theie ds sravided; @y agangdon thes 25

ot herw se, rg ri.se’ variat | y i wQr
compr o1 niramglf pong SRR cioBRby e iRl e A 3D one

i nt eger or ofinepe @mmuadpodmulagder s or steps but not the exclusion of any
ot her integer or step or group of integers or steps. Detailed Description
of the Invention 30 The teen "isoflavone” as used herein is to be taken
broadl ys t 0 AlBGlHEE ) 9erih 3§kc &%@Qé‘éﬁ@ﬁvg’ﬁu AUQ:%/iQéfb%ed' RERCQRYEIAN
nol ecul es having “a pendent phenyl group fronltﬁe pyran ring based on a 1, 2-
di phenyl pr opapesisys whivhanthprises omyenmereconyanndp pf fomutd 3wl essovineore withe
pyran oxygen may also be a heteratom.sel ected. frompitrogen and sul fur.
Tt ¢ he BraetBlatugepdi G b on SRy Srr e doni e  avones.

i sof | avenes, isoflavans, isoflavanones, 5 isoflavanols and the |like are
generically referred to herein as isoflavones, isoflavone derivatives or

i sof | avonoiAdcondingctal amsgightb raspash d§ ther prdgemt insventiass theffhis rreyided aldkipk orifeod-aken
to incluyde straight chain, branched chai.n d cyclic (in the case of 5
carbonigorsﬁ$é§@ng°§ ‘HFQF8&“5?%9?“%%%@§8P§¥m3%t "10 carbon atons,
preferably from1l

According to a ninth aspect of the present invention there is provided a microbial culture or
a food-stuff containing one or more microbial strains which microorganisms produce one

or more compounds of formula ().

15
According to an tenth aspect of the present invention there is provided one or more
microorganisms which produce one or more compounds of formula (I). Preferably the
microorganism is a purified culture, which may be admixed and/or administered with one
or more other cultures which product compounds of formula (I).

20

These and other aspects of the invention will become evident from the description and

claims which follow.

Throughout this specification and the claims which follow, unless the text requires
25  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
30

The term "isoflavone" as used herein is to be taken broadly to include ring-fused



10 to 6 carbon atons, such as nethyl, ethyl, propyl, isopropyl, butyl,

| sobutyl, secbutyl, tertiary butyl, pentyl, cyclopentyl, and the |like. The
al kyl growp 3®33es e preferably nmethyl, ethyl, propyl or Psomtwpgpi442The

al kyl group nmay optionally be substituted by one or nore of fluorine,
chlorine, brom ne, iodine, carboxyl, Cl-C4-al koxycarbonyl,

Cl- C4- al kyl am no- carbonyl, di-(Cl-C4-al kyl)-am no-carbonyl, hydroxyl,

Cl- C4- al koxy, fornyloxy, Cl-C4 15 al kyl qarbonyloxy, Cl- C4- al kyl t hi o,

C3- C6-cycl oal kyl or phenyl. The tern1"é1kenyl is taken to include straight
chain, branched chain and cyclic (in the case of 5 carbons or greater)
hydrocarbons of 2 to 10 carbon atons, preferably 2 to 6 carbon atons, wth
at | ease obenzgpyrsh @démépséxamge@spe@dﬁém}mnylgrwm emnthe pyrap rngdged on a 1,2-

1- but enyl , b t r t he
l'i ke. The allpgenr?' lli)rgér oupyslt'%m ”%Dr\éé pnrn p g"wef‘%‘ﬁ’é’%ﬂ Iﬁy&fe%}%pgﬁ he 99&]

2- propenyl oxyides nadK&lBy be grlm%ﬁtoffﬁseléwéd ﬁaml isto e arﬁiuiiﬁfulrt athasl thy cDi@s:s(Hf
nore of fluorine, chlorine, brom ne, iodine, carboxyl, Cl-C4-
al koxycar b%‘?ﬂ}l’ou“és Eenmllmrﬁiﬁrra%tﬁ&sc@?%mﬁs lé‘Pﬂa(V@leEs isoflavans, isoflavanones,

- C4- al kyl hs@ﬁh{)hglﬁf;?%rgp v hl_;LQégé %F{ér}calnf refe a%%kﬁ’é%(l Oaﬁ’is&?‘llag%%s oﬂ?.| one,

1-A4- al car phenyl
The t erm " dérkwanyés orllsoﬂa&bmmdmleamdﬁsuctenmmbs eltdmvgtiVeschai n and branched
chain hydrocarbons of 2 to 10 carbon atons, preferably 2 to 6 carbon
atons, with at |east one triple bond such as ethynyl, 1-propynyl,

2- propyny| Th elPMt"ﬁ X’l"l LKt/ M ude %ﬂgﬁtﬁ%ain‘ Bleancl%a c-ﬁaﬁq &BWE‘IYJ (i FHWasd S.
nor e prefera v ethynyl .1 propynyi The al kynyl = group nmay

opti onal | yobéc&hlmﬁortgneaeect) batumated ablryl gooups of 1té chitrhen at@msoprlefaeqblbfrom he,
I odi ne MD 03/ 035635 PCT/ AUO2/ 4 arbo , . CGls CA4s a r,obonyl ,
s A 10 ey I FABSL AP, SR 20 et e BRI Rt SORORES DU SoRTM She e

Cl1- CA- al koytsiarl @0 R0, é;éro Zi k¥d theaneo rmla- arkm %x@illp @ma}ewéﬁemb@y methyl,

C3- C6- cycl oal kyl or’ ‘phéenyl e term"aryl” ken to include phenyl,
bi phenyl asdyhapmyhot 1samapyﬂa¢hb@11@bgtomlnmnaygnpt@uaiéx b substutpd byrpaer mese e
Cl- 4- al kyl XYC

d
Cl- C4- al kypgg?%g{’?y%ﬁﬁwn%rbr%ﬁ% 104%8 CtagtF P)eét%‘r (l)ué?)ﬁycar%on}%t gkgﬁt&w | nlcr:lPude
fi ve- menbetgom ddiSIO-Crednega)y-estino dd@sonhihgAroxyl, Ci-Cs-alkoxy, formyloxy, C;-Ca-

15  alkyl-carbonyloxy, C;-Cs-alkylthio, C3-Cs-cycloalkyl or phenyl.

The term "alkenyl" is taken to include straight chain, branched chain and cyclic (in the case
of 5 carbons or greater) hydrocarbons of 2 to 10 carbon atoms, preferably 2 to 6 carbon
atoms, with at lease one double bond such as ethenyl, 1-propenyl, 2-propenyl, 1-butenyl,
20  2-butenyl, 2-methyl-1-peopenyl, 2-methyl-2-propenyl, and the like. The alkenyl group is
more preferably ethenyl, 1-propenyl or 2-propenyl. The alkenyl groups may optionally be
substituted by one or more of fluorine, chlorine, bromine, iodine, carboxyl, Ci-Cq-
alkoxycarbonyl, C,-C;-alkylamino-carbonyl, di-(C,-C;-alkyl)-amino-carbonyl, hydroxyl,
C;-Cs-alkoxy, formyloxy, C,-Cy-alkyl-carbonyloxy, C;-Cs-alkylthio, C3-Cs-cycloalkyl or
25  phenyl.

The term "alkynyl" is taken to include both straight chain and branched chain

hydrocarbons of 2 to 10 carbon atoms, preferably 2 to 6 carbon atoms, with at least one

triple bond such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, and the like.
30  The alkynyl group is more preferably ethynyl, 1-propynyl or 2-propynyl. The alkynyl

group may optionally be substituted by one or more of fluorine, chlorine, bromine, iodine,



10 include at |east one oxygen, sulfur or nitrogen in the ring, which rings
may be optionally fused to other aryl or heteroaryl rings including but
not |imtwowm3seasyl, pyridyl, pyrimdyl, thienyl, im dazamnayo2oetseazol yl,
pyrazi nyl, benzofuranyl, benzothiophenyl, quinolyl, isopuinolyl, purinyl,
nmor phol i nyl, oxazolyl, thiazolyl, pyrrolyl, xanthinyl, purine, thym ne,
cytosine, uracil, and isoxazolyl. The heteroaromatic group can be
optionally substituted by 15 one or nore . of fluorine, chlorine, bron ne,

i odi ne, carboxyl, Cl-C4-al koxycarbonyl,” CI-C4- al kyl ani no-car bonyl ,

di - (Cl1- C4-al kyl ) -am no-car bonyl, hydroxyl, Cl-C4-al koxy, formyloxy,

Cl- C4-al kyl - car bonyl oxy, Cl1-C4-al kyl thio, C3-C6-cycloal kyl or phenyl. The
het er oar onearbexydani-Oealkaxydaghdnyl, §n-Goalkylpgpineyenrenjoh ati€€ -gs-abkabranaigo- 20 The

T e L5 A B SRRy S 01

" hal oal kyl £;\@4ldycloBlklyLstephenohal ogenat ed, di hal ogenated and up to
per hal ogenat ed al kyl groups. Preferred hal oal kyl groups are
trifluoronethyl and pentafluoroethyl. 25 The term "pharmaceutically

accept ap| eTﬁﬁle% "aﬁfl’efsﬁali B.té‘ﬂlc@{adr%@'%ﬁyl%igié%%? gni?clf‘%%hvﬁ\ﬂl ﬁﬁ% m,%ﬂg’% r?gf%&{a'ii €s a

char ge "and at can be admnis I a ceutr cal
agent, f osutexaingl tg; oresoranare (hi@ralky] hyahoy, (i disrdllesxyacarbonylCaCsal t .
Pharmaceutical ly acceptable cations are known to those of skilled in the
art, and i AKPRIETINRYL SndarrBkylFathornyderot & ium potassium calcium zinc
and quaternary am ne. Pharnmaceutically acceptable anions are 30 known to
those of skill in the art, and include but are not limted to chloride,
acetate, Tht teame'heferanaylh ortaken tamet loder foeratmberdand i@ 3668berR TN gUORKD 1442

- 13 The term ! "pharmaceutically_ acceptable derivatjve". or "prodruqg" .refers
Lo a did i viftelise abfeastiane xwesn, st BliFREE Fune o™ BRINES PR b SRUTH Whe
reci pi ent ﬁfse@?@@thé&rwoere%YJﬁ]Q%llﬂglgrﬁQﬁdlﬁ‘(ﬁﬁé Yuot iliﬂﬂﬂeﬂ@&ﬂryly, g%lpﬂfrﬁﬂﬁyl,

conpound or netabolité, or that exhibits activity itse s used herein,
the terns thiergdtimedazolyl, tpiranohyli raxazstylohenzofueanyhtbienzothiophanyl, iquinalylon” and

the like are to caonsidered.in their broadest coptext. .l articul t he
term"t rea{Sﬁ.BWf‘lOR’?,d)élélgyan}Oﬁg)élggls 8?‘%051}/ g t?ﬁ?lz?ﬁ'f At ﬁfxﬁﬁfhrl’r%?fq’ Housn I]te’rtgl_ Zﬁa" ’
until tot akytbSiaOMRENL, af f8k4HoRA! The hetbroarint@itigroy danudaptianaly sabgitien bf
t he syng)t ons or severity of a particular condition or
1 one or more of fluorine, chlorine, bromine, iodine, carboxyl, C;-Cy4-alkoxycarbonyl, C;-Cs-
alkylamino-carbonyl, di-(C,-C;-alkyl)-amino-carbonyl, hydroxyl, C;-Cs-alkoxy,
formyloxy, C;-C;-alkyl-carbonyloxy, C;-Cs-alkylthio, C3-Ce-cycloalkyl or phenyl. The

heteroaromatic can be partially or totally hydrogenated as desired.

20  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.

25  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

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

citrate, bicarbonate and carbonate.



preventing or otherw se reducing the risk of devel oping a particul ar
condition. 10 The invention in particular relates to conpounds of the
general fwomslzw3gl1l) - (MI1): WW Rl OR6 (11) Rl O ReCtlAUp/0144D R15 ZD
RI5 R2 ORl4 R ORl14 WWRL OR6 (I1V) RLOR6 (V) ZORL5 ZDR1I5 R2 OH
R2 15 R14 R14 WW R1/ OR6 (VI) RL/ O (M) ZD R15 ZO R15 R2 R2

R14 R14 WO 03/035635 PCT/ AU02/ 01442 -14- WRL / OHR5 (M11) R15 Zp R2 |
R14 in which R, R2, R5, R6, Rl4, R15,_Wand Zo are as defined above 5

The term "pharmaceutically acceptable derivative" or "prodrug" refers to a derivative of
the active compound that upon administration to the recipient is capable of providing

directly or indirectly, the parent compound or metabolite, or that exhibits activity itself.

5  Asused herein, the terms "treatment", "prophylaxis" or "prevention", "amelioration" and
the like are to be considered in their broadest context. In particular, the term "treatment”
does not necessarily imply that an animal is treated until total recovery. Accordingly,
"treatment" includes amelioration of the symptoms or severity of a particular condition or

preventing or otherwise reducing the risk of developing a particular condition.
10

The invention in particular relates to compounds of the general formulae (II) — (VIII):

15




nore preferably Rl, R2, Rl14, R15, and Ware independently hydrogen,

hydr oxy, OR9, OC(O R10, C(O R o, COOH, CO2R10, alkyl, hal oal kyl,

aryl al kylwoaswdse3s hi o, al kylthi o, am no, al kylam no, di alpkylsameoou2znitro
or halo, 10 Zo is hydroxy, R5 is hydrogen, C(O R11l where Rl1 is hydrogen,
al kyl, aryl, or an am no acid, or CO2R12 where R12 is hydrogen, alkyl or

aryl, R6 is hydrogen, hydroxy, alkyl, aryl, CORI | where Rl | is as
previously defined, or CO2R12 where R124s as previously defined, 15 RO is
al kyl, hal oal kyl, arylalkyl, or CCORl1 where Rl | is as previously

defined, and R Ois hydrogen, alkyl, amno, aryl, an am no acid,
al kyl am no or di al kyl am no, m)(AZ preferably RI and R14 are independently
hydr oxy, OR9, OC(O R10 or hal o, 20 R2, R15, and Ware independently

hydr ogen, hydroxy, OR9, OQRQ OHR10R. COOH, Co@Milp, al kyl, hal oal kyl,

or halo, Zo is hydroxy, R5 is ?))Rl | where RI | is hydrogen or
al kyl, or CO2R12 where R12 is vor al kyl R 25 R6 i s hydrogen or
hydroxy, R9 is alkyl, arylalKy R WRepe 8 | is as previously

I
defined, and R Ois hydrogén or| al kyl, W 35635 PCT/ AU02/ 01442 - 15
and nore preferably Rl and R14 &t i ndependesn hydr oxy, nethoxy,
benzyl oxy, acetyloxy or chloro, R2, R15, and VVaF%Aindependently hydr ogen,
hydr oxy, nethoxy, benzyl oxy, acetyloxy, methyl, trifluoronmethyl or chloro,
5 Zo is hydroxy, R5 is hydrogen or CO2R12 where R12 is hydrogen or nethyl,

and in which

R1, Ry, Rs, Rg, Rig, Rys, W and Zg are as defined above

more preferably
Ri, Ry, Ryg, Rys, and W are independently hydrogen, hydroxy, ORgy, OC(O)R 9, C(O)R0,
COOH, CO;R o, alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, amino, alkylamino,
dialkylamino, nitro or halo,
10  Zo 1is hydroxy,
Rs is hydrogen, C(O)R,; where Ry, is hydrogen, alkyl, aryl, or an amino acid, or CO;R 1,
where R, is hydrogen, alkyl or aryl,
R¢ is hydrogen, hydroxy, alkyl, aryl, COR,; where Ry, is as previously defined, or
CO;R;; where Ry is as previously defined,
15 Ry isalkyl, haloalkyl, arylalkyl, or C(O)R;; where Ry, is as previously defined, and

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

more preferably
R; and R4 are independently hydroxy, ORg, OC(O)R, or halo,
20 R,, Rys, and W are independently hydrogen, hydroxy, ORy, OC(O)R o, C(O)R19, COOH,
CO3R 9, alkyl, haloalkyl, or halo,
Zo 1is hydroxy,
Rs is hydrogen, C(O)R;; where Ry, is hydrogen or alkyl, or CO;R;; where R is
hydrogen or alkyl,
25 Rg is hydrogen or hydroxy,
Ro 1s alkyl, arylalkyl or C(O)R;; where R, is as previously defined, and
Rjo is hydrogen or alkyl,



R6 is hydrogen. Particularly p
are selected from C CI HO
HO HO OH wWoOBl0g¥d3D OV 3 4
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5 The preferred conpounds of the present invention also include al
derivatives with physiologically cleavable |eaving groups that can be

cl eaved iwowiBwaseBs om t he i sofl avone or derivative nol eculPeTiauoboi@l it is
attached. The | eaving groups include acyl, phosphate, sulfate, sulfonate,
and preferably are nono-, di- and per-acyl oxy-substituted conpounds, 10
where one or nore of the pendant hydroxy groups are protected by an acyl
group, preferably an acetyl group. Typigally acyloxy substituted

i sof | avones and derivatives thereof are readily cleavable to the
correspondi ng hydroxy substituted conpounds. In addition, the protection
of functional groups on the isoflavone conpﬁepds and derivatives of the
present i nventhi'gr =(barried out by wel MY%es i_ste met hods in the
art, for 15 exanpl i
T. W Geene, Job#
PCT/ AUD2/ 0144HO
i sof | avone shoul d be undg I
the functional activities of the~isoppavone and nmay beé derive o any
source such as being chemcally synthesised or identified via screening
processes such as natural product sggeening. 5 Conpounds of the gy esent
i nvention have particular application in the treatnment of diseases

associ at ed wi tHOqy g from estrogenidGs (@ndr ogeni ¢ ef fects,
vasodi l atory and S pdi c |pffects, inflanmmator ects|and oxidative
effects. 10 The aug re conpound shich is
required in aH@erapguti? T t accor dHf)y i wi || depend
upon a nunber of fackors [ | ude the spec},fic A [ t he
nature of the parti Q onpoutmeF U t he condi tfon Yei ng sd. the
node of adm nistration and the condition of the patient. Conpounds of
formula | nay be administered in a nner and anmount as i s conv ionally

practised. 15 See, for exanple, man and G | man, The Pharnacologi ca
Basi s of Ther ap@uti cs 299 (7th Edition, HERKS) he ®peci fi c dosage
utilised wll depg pon the condition

The preferred compounds of the present invention also include all derivatives with
physiologically cleavable leaving groups that can be cleaved in vivo from the isoflavone or
derivative molecule to which it is attached. The leaving groups include acyl, phosphate,
sulfate, sulfonate, and preferably are mono-, di- and per-acyl oxy-substituted compounds,

10 where one or more of the pendant hydroxy groups are protected by an acyl group,
preferably an acetyl group. Typically acyloxy substituted isoflavones and derivatives
thereof are readily cleavable to the corresponding hydroxy substituted compounds. In
addition, the protection of functional groups on the isoflavone compounds and derivatives
of the present invention can be carried out by well established methods in the art, for

15 example as described in Protective Groups in Organic Syntheses, T. W. Greene, John
Wiley & Sons, New York, 1981.



being treated, the state of the subject, the route of adm nistration and
other well known factors as indicated above. In general, a daily dose per
pati ent nwg w@3inasthe range of 0.1 ng to 2 g; typically frcam@2bi4ag to 1
g; preferably from50 ng to 200 ng. 20 The production of pharmceuti cal
conpositions for the treatnment of the therapeutic indications herein
described are typically prepared by adm xture of the conpounds of the
invention (for convenience hereafter refgyred to as the "active conpounds")
with one or nore pharmaceutically or veterinarially acceptable carriers
and/ or excipients as are well 25 known in the art. The carrier nust, of
course, be acceptable in the sense of bein atible with any other

i ngr edi ent ShemicghandsfypsHanat squiy 2ens ohasparigh arﬂgo PRt ghoulsi ke ydlerstRodashj ect .
The carri e@%cule?éfﬁlgftgﬁiaﬂg?ﬁeggr{}arescﬁlthéif gEtl@hah h&Hfﬁtges ?rthepig(%ﬁ‘avoﬁggnd §1ay

preferably tormlate ound as a unit-dose or exanple, a
tabl et, whbeberivgy foombt@y sbuid'e(mblﬁ)aﬁ%lh@cl‘iéh%ﬁyy symdiegibeéd of idérteiedotia ve
conmpound, or up to 100% by wei ght . of the active conmpound. One or WO

03/ 035635 HEITASRIPESIesSUCh spn Em@éPwﬁgfﬁﬁﬁﬁounds may be incorporated in
the forqrul ations of the invention, which naybe prepared by any of the well
known techni ques of pharnmacy consi sting essentially of adm xing the
conponent s Compbimﬁsedf itlye pmsﬂnuﬂivngimimvo partionler apmdisgisar i thegeaticrinfs. 5 The
formul atio t he |n§ ntion i ose su rectal

ot ear o lReis ooty Flnsh Besoll s in saSenR RS gt SHenr st ot 6.

subcut aneOU%odilﬁBf}ﬁdﬂd%ﬁhﬂn%dlc Lot STaRRhatorydffdciland bR AUSS efétis.t r ansder nal
adm ni stration, although the nost suitable route in any given case wl|

depend on the nature and severity of the condition being treated and on the

For mut M1 omneatbupncl SpEpr S5t Ry et by R PRl R Btnetbentin o et o

units, s uc Re@tfenCapsidigsto thaimleitfon WidZRpeebu J)dﬁra ﬁ@meebs facers; iteninalude ng a
predeternlned amount of the active conmpoun

a powder or ranules as a
sol ution ofhespeuifipapplication, ﬁheazwtlgq&éma&sculmﬁmawgwdi the ﬁ?rdig 11iQj} beiag an
oi | -in-wat Gt atgcli, HB8he bf]a&ﬁlhlsﬁ'gﬁ%nsérﬁi'he §61rﬁﬂ15r%m{é ﬁﬁtie‘ﬁ'ﬂscgi?Mounds of

formula I may be administered in a manner and amount as is conventionally practised.
15  See, for example, Goodman and Gilman, The Pharmacological Basis of Therapeutics,
1299 (7th Edition, 1985). The specific dosage utilised will depend upon the condition
being treated, the state of the subject, the route of administration and other well known
factors as indicated above. In general, a daily dose per patient may be in the range of 0.1
mg to 2 g; typically from 0.5 mg to 1 g; preferably from 50 mg to 200 mg.
20
The production of pharmaceutical compositions for the treatment of the therapeutic
indications herein described are typically prepared by admixture of the compounds of the
invention (for convenience hereafter referred to as the "active compounds™) with one or
more pharmaceutically or veterinarially acceptable carriers and/or excipients as are well

25  known in the art.

The carrier must, of course, be acceptable in the sense of being compatible with any other
ingredients in the formulation and 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

30  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



15 be prepared by any suitable nmethod of pharmacy which includes the step
of bringing into association the active conpound and a suitable carrier
(whi ch naywoosnB®3H one or nobre accessory ingredients as mamredioabome). | n
general, the fornulations of the invention are prepared by uniformy and
intimately adm xing the active conmpound with a liquid or finely divided
solid carrier, or both, and then, if necessary, shaping the resulting

m xture such as 20 to forma unit dosage,, For exanple, a tablet nmay be
prepared by conpressing or noulding a powder or granules containing the
active conpound, optionally with one or nore accessory ingredients.
Conpressed tablets nmay be prepared by conpressing, in a suitable machine,
the conpoufPreRctivesompewids|ieay Brgncarpprsteddn shefgrmplations ofithapverianpiichal | y

gL??Se/31gpe?S|ﬁb agen9H9§%ﬁ demgﬁ%%n a%#gg%W) 9 © %§BL%§%§%% ?%é, in

a suit abl eofradrhixing the hempawel sy estionalip mehdingiesirenad awdskbrymgmhertts liquid
bi nder. Formnul ati ons suitable for buccal (sublingual) adm nistration
include | ozenges conprising the active conpound in a flavoured base,

usual | ys sughp ?&nﬁ'ﬁﬁxoﬂ@ 8 uWenﬁ&@Qﬁﬁt%@ fbse @ﬁ‘i@ab@fo? B4 febiGh ogﬁ’éﬂi’ rjugtd) Qfofr he

conpound in an inert base such gelatin and glycerin or “sucrose
acaci a. WOeRBnpIda 5aBEnRET), mm#@l@fdﬂexm@le sTompawped, onsnofsculhe 1rpraéslem1

t t abl f t t
Stori| o nqobbue pRupsa R A Rk SRR S BTRM ons
are prefeg ﬁlahxéade%’qmypend%ﬂ fhe tn%ré)&rgpéév@itytolfqld dbh@iﬂféﬁ%efr%&teﬁteﬁ fhhd onfigse

preparatlons are preferably adm nistered intravenously, although

adm ni st r anatore ofithe partioulpractiive eompeurisywsicivisshretngsedubcut aneous,
|ntranr§cular or intradermal injection. Such preparations may
conveniently be prepared by adm xi ng the conpound with water or a gl ycine

buf f er and Forftild@sr §iGtablRGorf @ELAdniABIE@dLihh P Be BicsérittRinadistréts Qhi)isechvdst h t he
bl ood. Injectable formul ations according to the inventjion generally

cont ai n fr 6#asOles, spehass, dommegsyorgirblgts: pach cepdpimupredeigmaingd aaaiH oS ther ed at a
rate of 0.7 i/ J&g)"&lﬁé KQ.) %Q'dgro&glhr‘ﬁ{léso BSa §(Hlnt1<?tp{)jrg Sgelfgf)er{s?o%tlﬁlan aqueous or

adm ni stration ar préfer bl'y “pr ed as un
non-aqueous liquid; or as an oil-in-water or water-in-oil emulsion. Such formulations may

15  be prepared by any suitable method of pharmacy which includes the step of bringing into
association the active compound and a suitable carrier (which may contain one or more
accessory ingredients as noted above). In general, the formulations of the invention are
prepared by uniformly and intimately admixing the active compound with a liquid or finely
divided solid carrier, or both, and then, if necessary, shaping the resulting mixture such as

20  to form a unit dosage. For example, a tablet may be prepared by compressing or moulding
a powder or granules containing the active compound, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing, in a suitable
machine, the compound of the free-flowing, such as a powder or granules optionally mixed
with a binder, lubricant, inert diluent, and/or surface active/dispersing agent(s). Moulded

25  tablets may be made by moulding, in a suitable machine, the powdered compound

moistened with an inert liquid binder.

Formulations suitable for buccal (sublingual) administration include lozenges comprising
the active compound in a flavoured base, usually sucrose and acacia or tragacanth; and
30  pastilles comprising the compound in an inert base such as gelatin and glycerin or sucrose

and acacia.



suppositories. These may be prepared by adm xi ng the active conpound wth
one or nore conventional solid carriers, for exanple, cocoa butter, and
t hen shapwogsibw3s esulting m xture. 15 Fornul ati ons or cecpediozioons
suitable for topical adm nistration to the skin preferably take the form

of an ointnent, cream |otion, paste, gel, spray, aerosol, or oil. Carriers
which may be used include Vaseline, Ianoline, pol yet hyl ene gl ycol s,
al cohol s, and conbi nati on of two or thereof. The active conpound is

generally present at a concentration of rom 0.1%to 0.5%w w, for
exanple, fromO0.5%to 2% w w. Exanples of such conpositions 20 include
cosnetic skin creans. Formulations suitable for transdermal adm nistration
may be pr e@matla@s ofi the peesent pritconers sulab@pfpémar@meméﬁmlstwlpm EPnYERIENEHNt act

W th the eg fil s?erﬁf g&ue%%lﬁgl%ggr'agg tQﬁe Stk %E&Bgﬁfhsb\?ﬁlghgﬁpg;aﬁ%hgﬁ? ; Such

pat ches sul y ‘con Ve conpoun as an o ered

aqueous SOthfd;r@tﬂ @éotoﬁlommﬁérplbed oPtht iffeiided@edpivhe OTRenprephrationsniré h r espect
to the said actl ve compound. Formul atjons suitable for transdermna)

adni ni str apreéﬁamydml@@}ewé TfEvegRshy alshoughadmipinsationimay alep.be ?%?Ct@&}’rrpl e,
Phar macgut | ¢ Q'ﬁ 5%%8{% ﬁ s, iframustBlaf Jo?ﬁﬁ)a)deﬁ?ﬂ ¥R ond!du¥n Bf’%%p form
3 ere 0 oun

of an option ’aqueous sdl ution e active ui tabl e
WD 03/ OSSGB&RG%AW%&MM by—aﬁﬁuimg[hﬂc@tnmuad eithprataeorai glycam«abldferland;/ tris

buffer (pH 6), or ethanol/water and. contain frao 0 o 0. active

i ngr edi ent renggEng theirglt iiﬁ‘r?&§t%‘§/a’lﬁjels?ff36‘\9|vﬂgljth? hilotog(l LLWSW?I&S%WB‘&WO“S
stuffs, | t Sfchdhd

ot herwi se g%’(?ﬁg ?% glgfng%gﬁg? g?}e-ral h%ﬁiéﬁ'gfﬁ]g%nod‘og%st?&c@‘?, o Ofﬁgﬂé%g inits w dest
possi bl e sendercadohinisteteddé s rate qfi0.d nildmmutedkg.ons such as drinks includi ng

dairy oducts and ot her foods, such as health bars, desserts, etc. Food
formul ati ons containi ng conpounds of the invention can be readily prepared

accordi ng Fermt1I3ReIR"ditathE e&tre&ﬁsadnﬁ&sﬂ;&m%élg&fﬁﬁbw ReesBites efinit dosent i on
have potent antioxidant activity and thus find w de
suppositories. These may be prepared by admixing the active compound with one or more
conventional solid carriers, for example, cocoa butter, and then shaping the resulting
mixture.

15 Formulations or compositions suitable for topical administration to the skin preferably take
the form of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil. Carriers which
may be used include Vaseline, lanoline, polyethylene glycols, alcohols, and combination of
two or more thereof. The active compound is generally present at a concentration of from

0.1% to 0.5% w/w, for example, from 0.5% to 2% w/w. Examples of such compositions

20  include cosmetic skin creams.

Formulations suitable for transdermal administration may be presented as discrete 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

25  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

30  take the form of an optionally buffered aqueous solution of the active compound. Suitable



application in pharmaceutical and veterinary uses, in cosnetics such as
skin creans to prevent skin ageing, in sun screens, in foods, health
drinks, swempmss3sand the like. 15 It has surprisingly beectiAaawadi4shat
conmpounds of the fornula | interact synergisticly with vitamn E to
protect |ipids, proteins and other biological nolecules fromoxidation.
Accordingly a further aspect of this invention provides a conposition
conprising one or nore conpounds of forymula I, vitamn E, and optionally a
pharmaceutically, veterinarily 20 or coshetically acceptable carriers
and/ or excipients. Therapeutic methods, uses and conpositions may be for
adm nistration to humans or aninmals, such as conpani on and donestic

ani mal s ( sfrmulations gempmse citsate pr bisjtrigbuffes (i 63 er cthpndlfater and gpntaipdronyycks) |
| i vest ock aqimt’%#ﬂﬁ%m@%gﬁ&ﬁé&& sheep, pigs and goats) and the 25 like.
ormila T nmay

Conmpounds of e prepared by standard net hods known to those
skilled in the art. Suitable nethods may be found in, for exanple,

I nternational Patent Applicatjons A WD 98/ 08503 ggg VWD 00/ 49009 vvhi(%ﬁ are
i ncor por at €8¢ AEHE SeMPURGRINRY Reprovidey ihihe dprmp af fopd studfs, suchgs hengAfdsd thay be

enpl oyed bXdthﬁg‘?ntﬁ}(édake%gcdrﬂbikg@o@({tﬁer%seCJgQQa &3 tgo? ﬁﬂx?f' eﬁiefterflﬁ’ Ifood stuff is

constructing geheral”’ ring structures depicte ormulae I and Il are
WO 03/ 0356 8&dRETis At Pastitite sen2Samikiptintiedliquid forhahationd si@hlae lddnks iGhledingal

functional grou rotection eprqtection synt hons apd her. t.echni ques
noan +o t AUECPERRFE aat et freds ey hepllh buacieirEResto appbBRAELSTn t ne
synthesi s @by hiaehCQIRRUAGS, hie IEntRIGSABE rédhﬂ?%&ﬁaﬂed dc@orﬁh% th Qfafudrae
depicted in the schenmes below the noities R1, , R6, R8, R14, R15, R16, W

and X are amcBeabef i ned above. The hydroxy noiety Zo may al so be protected,
deDrO;fﬁtEd or derived from a synthon as appropriate during the synthesis
or ad istration of the conpounds of the present invention. Reduction of

the isof | agehmodfdd ohé F@gemepﬁmfeﬁév@%&ﬂt MMtioRIRGLELHAT andviHuk fikdeMMe t O
those skilled'in the art including sodi um borohydride reduction, and

hydr ati on epmlicatien &l pheamadeptieal andi ¥elCEBAr PSS, iINRPSUE MU ds NimETeABHTA V) oxi de
(Adaml's 10 catalyst) in protic qr apgot,i | vens.s a]“gg) cts and
i soneric rgﬁv(g@t %ghg%éng\’/ﬁ}?u@cfcrearéspérgfﬂo%%gﬁﬂf ﬁrérﬂ(csafha E’P fs%g?\%aﬂﬂ& System
chosen. The schenes depicted bel ow are not to

15 It has surprisingly been found that compounds of the formula I interact synergisticly with

vitamin E to protect lipids, proteins and other biological molecules from oxidation.

Accordingly a further aspect of this invention provides a composition comprising one or
more compounds of formula I, vitamin E, and optionally a pharmaceutically, veterinarily

20  or cosmetically acceptable carriers and/or excipients.

Therapeutic methods, uses and compositions may be for administration to humans or

animals, such as companion and domestic animals (such as dogs and cats), birds (such as

chickens, turkeys, ducks), livestock animals (such as cattle, sheep, pigs and goats) and the
25  like.

Compounds of formula I may be prepared by standard methods known to those skilled in
the art. Suitable methods may be found in, for example, International Patent Applications
WO 98/08503 and WO 00/49009 which are incorporated herein in their entirety by

30 reference. Methods which may be employed by those skilled in the art of chemical

synthesis for constructing the general ring structures depicted in formulae I and IT are



be considered limting on the scope of the invention described herein.
RL X &R6 RL X &R6 / R16 Pd/H2 / | R16 Zo \ CaC03 Zo\ . R2Z R2 R 14 Ri14
15 15 15vEeohesw3dl WW R1L X R6 RL X R6 NaBH4 / Rls -->. PRIAUIZO1442 70 \

CR14 R2 ORla R2 OH R15 R1I5 Schene 2 20 WO 03/ 035635 PCT/ AU02/ 01442
ww RLXRERLXREI RLs PA/JH2/CRLs z o~ EOHrt Zo R Ol R2 1
R14 R15 15 Schene 3

10

15

20

-23.

depicted in schemes 1-8 below. Chemical functional group protection, deprotection,
synthons and other techniques known to those skilled in the art may be used where
appropriate in the synthesis of the compounds of the present invention. In the formulae
depicted in the schemes below the moities Ry, Rz, R, Rs, Ry4, Ry5, Rj6, W and X are as
defined above. The hydroxy moiety Zo may also be protected, deprotected or derived from
a synthon as appropriate during the synthesis or administration of the compounds of the
present invention. Reduction of the isoflavone derivatives may be effected by procedures
well known to those skilled in the art including sodium borohydride reduction, and
hydration over metal catalysts such as Pd/C, Pd/CaCOs3 and Platinum(IV)oxide (Adam's
catalyst) in protic or aprotic solvents. The end products and isomeric ratios can be varied
depending on the catalyst/solvent system chosen. -The schemes depicted below are not to

be considered limiting on the scope of the invention described herein.

w

Scheme 1

NaBH4

Scheme 2

wWWwW

-24
R14



5w RL/ OHHOR16 BF3/Et20 \ | +1 Zo O RR R14 2 15 ww OH
::JZ1IR16 / LiBr/DBU :2x11JJT/R16 R2 O R2 O R14 R14 R15 15 Schene 4 10 WO
03/ 035635wP@B/084d32/ 01442 -25 WR6 Rl / OH HO R16 | ~~ ZeCr/ADokiR44 R2 15
WRL/ OHR6 RI6 Zo ./ R Ol / / R15 R14 Schene 5

_24 -
W
R
Pd/H,/C R
: . / 16
EtOH/rt Zs ~
R =
2 / Ri4
Ris
Scheme 3
5
R
Y/, 16 BF4/Et,0
| ~

.

Scheme 4

10



5WRG RL/ OHHORI6\ | +1 zo RRORI4 RI5 WRL OHR6 RI6 Zo R2 O
| / / R15 R14 Schene 6 10 WO 03/035635 PCT/ AU02/ 01442 -26 R8 Rl NH2+ O

R8 Na H- WD o®oddd3s\ | / Zo T Br EtOH R Zo 2 R2 R8 NH DMPCRAIDI01442)
NEt 3/ CF3C0) 20, THE Rl

2925
w
R, OH
Zg
R,
e e
Scheme 5
5
W
R, OH
Zs
R,
—_—

Scheme 6
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n KOHL MOH Zol OR2 RBR6 RL NHI 6 Oxidatioin + BrMg _R1 Zo CHO Rla
R2 RI5 RB RB RlL NHR6 R N Base R16 Zo OR2 R14 R2 0 R14 R15 R15 Schene
7 WO 03/ 0W66BH3586Y/ AU02/ 01442 -27- WRL OH HO R16 BF3/ Et 201/AU02/0144Z0 O R
70C 14 R R1I5 W¢(ii) DWW/ WRL / OHMSO2C RL 0 R16 -~ 1 | R1I6 Zo Zo R2
ORl4 RR O R14

226 -
Rs
R'l NH2 O Re O
NaHCO
+ T Ry NH
EtOH
Zs r
R, Zg
Ry
Rg
| " NH DMF/POCl,
(i) NEt/CF,CO),0, THF R -
-
(i) KOH, MeOH
Zs
R
Rs
— Rs
R, NH | Ry Oxidatioin
N _—
+ BrMg | K
Zs CHO S R.s
R, R1s

Scheme 7



R15 R15 Schene 8 5 The invention will now be further described by the
followng non-limting exanples. EXAMPLE 1 General Syntheses of

Substi t utwo esseBavones 8- Chl oro-4',6, 7-tri hydroxyi sof | arema(02pi144as

synt hesi sed by the. general nethod of 10 condensing
3-chloro-1, 2, 4-benzenetriol wth 4-hydroxyphenyl acetic acid to afford 2
chloro-2,4,5, 4" -tetrahydroxydeoxybenzoi n according to Schene 8. Cyclisation
of the internediate deoxybenzoi n was acﬁ?eved by treatnment with

di et hyl f or mam de and net hanesul f onyl oride in the presence of boron
triflouride etherate to afford conmpound (1). 15 In a simlar manner

numer ous ot her substituted isoflavones and derivatives thereof of general
formula (1) and f®& nulae (I1) - (VII1) and conpounds (2) - (30) can al so be
synt hesi sed Bg varlyi nggihe substitution pattgrn and/or protecting groups on
t he phenol r res or phenpiaceti~g a é?oups FBF,/&x 0l e starting

wth 6-nethyl - 5}{ —_—
il st use ofyg®chydroxy WO

4' 1 6,7-tri hygdre met hyl i sof | avo
03/ 035635 PCTY ALOZY 01442 -28 pheny acep( ac;ﬂ in the general synthetic
met hod affords 3' Rydroxy isoflavone déhgvatlves such as conpound (20).

It will be appreciated by those skilled in the art that protecting groups
may be utilised i 5 the synthetic nethods described as appropriate. For
exanpl e, vicinal Ylydroxy groups can (ipBMF/ot ect ed achycIic ket al s,

acetyls, bo rstandard qret hods knomn in
the art (see g qpl e March, Advanced Orgam ghemgtry y3rd Ed. 1985,
John Wley & Sa Addl ti onal | Rier aTterdati vel y prot eBﬁg on and
depr ot ecti op tfetod "MRal group chem-str 9
enpl oyed (seg 10 Green or| March, ibid.,“®r referertes -1ted
therein). As an eRanpl@, |gang phenol from SRenre @ m /by
protected as an n-butyl Ris R Ria

Scheme 8

5  The invention will now be further described by the following non-limiting examples.

EXAMPLE 1
General Syntheses of Substituted Isoflavones
8-Chloro-4',6,7-trihydroxyisoflavone (1) was synthesised by the general method of
10 condensing 3-chloro-1,2,4-benzenetriol with 4-hydroxyphenylacetic acid to afford 2-
chloro-2,4,5,4'-tetrahydroxydeoxybenzoin according to Scheme 8. Cyclisation of the
intermediate deoxybenzoin was achieved by treatment with dimethylformamide and
methanesulfonyl chloride in the presence of boron triflouride etherate to afford
compound (1).
15
In a similar manner numerous other substituted isoflavones and derivatives thereof of
general formula (I) and formulae (II) - (VIII) and compounds (2) - (30) can also be
synthesised by varying the substitution pattern and/or protecting groups on the phenol
derivatives or phenylacetic acid groups. For example starting with 6-methyl-1,2,4-
20  benzenetriol affords 4',6,7-trihydroxy-5-methylisoflavone (27); whilst use of 3-hydroxy



boronate: WW R~ OH O OH n-Bu-B Zo R2 R2 15 and then deprotected as
required during the synthesis of the conpounds of formula (1). EXAMPLE 2
The bi ndiwg oafosieni ty of vari ous conpounds of the inventiomrcCirovvoboida2
subtypes of the 20 estrogen receptor is determ ned using the "Estrogen
Receptor Al pha or Beta Conpetitor Assay Core HIS Kit" supplied by Panvera
Corporation (Product No. P2614/2615). Many of the exenplified and naned
conpounds show good conpetitive bindi ng te t he estrogen receptors ER al pha
and ER beta. 25 The results show that th& conmpounds of the present

i nvention have particular application in the treatnment, prophylaxis or

anel i oration of diseases associated with or resulting from W 03/035635
PCT/ AU02/ 0 hany] acetl asid nghe general fsyetbetic mathad efferdis 3 -bydresy ssoflovonsdi | at ory
and spasnodj c qffects inflanngtgﬁy effects and oxidative effects. The

i nvent i on HSEVERE YER 83 FURRPULEDn, with reference to certain preferred
enbodi nents, 5 in order to enable the reader to practice the invention

wi t hout undue experinmentation. However, a person having ordinary skill in
the art wi It wilkboianpyecizted by ihose slilied wethg agfhat protectinggrnps mepyhedititisediiet er s
may be vari ndj fi | ] ug . - LN t he
scope o tﬁ@%ﬁx\%%eﬁ??%{%ﬁ&%ﬁe&r@? Sm%% %‘?drp?rﬁ{%?&heea@?%gg{CII%?H%ékX gﬁ?éﬁg%
provi ded t egibiacied as Huelic ka@sy; acetyls Hor@aen ahd Darbbndtéy Kcoing@nRtandadd shoul d
not be read 10 as limting the scope of the present invention. The entire

di scl osur egn@hodanongn it G o skeaple MaiRk AdiBrsed L0rganes Cherissey, At Bn, i 1
any, are  hokeoinh WLPR'She AdificlsAy 8P femdt oh QSR IAALA bifleckiBn LA a1t

will appreciate t t’he 1 nvention cri ereln 1s susceptible to
deprotection methods of functional group chemistry or synthons may be employed (see

10  Green, ibid. or March, ibid., or references cited therein).

As an example, the starting phenol from Scheme 8 may be first protected as an n-butyl

w w
R, OH o OH
- n-Bu—B/\
Zs O
R2

and then deprotected as required during the synthesis of the compounds of formula (I).

boronate:

15

EXAMPLE 2
The binding affinity of various compounds of the invention for both subtypeé of the

20  estrogen receptor is determined using the "Estrogen Receptor Alpha or Beta Competitor
Assay Core HTS Kit" supplied by Panvera Corporation (Product No. P2614/2615). Many
of the exemplified and named compounds show good competitive binding to the estrogen

receptors ER alpha and ER beta.

25  The results show that the compounds of the present invention have particular application in

the treatment, prophylaxis or amelioration of diseases associated with or resulting from



variations and nodifications other than those specifically described. It is
to be understood that the invention includes all such variations and

nodi fi catwons/o356B® i nvention al so includes all of the stepsT/ABavunes,
conpositions and conpounds referred to or indicated in this specification
individually or collectively, and any and all conbinations of any two or

20 nore of said steps or features. The reference to any prior art in this
specification is not, and should not be_&ﬁyen as, an acknow edgnent or any
form of suggestion that that prior art fornms part of the comon general
know edge in the field of endeavour. W) 03/035635 PCT/ AU02/ 01442 - 30-
Clains 1. An isoflavone conpound or anal ogue thereof of the general fornula
(1): W R1estrogeqig pifects,) andpmgepcrifects vaspditatorrand sppspodigr efacddfamamaiary y

hydr ogen, R %ﬁ Rlo, OS(OR O CHO C(OR o0, COOH CO2R o,
CONR3R4, afﬁgﬁgé%g?oa P?Fg&é%y|, arylal kyl, thio, alkylthio, amno,

al kyl am no, dial kylamno, nitro or halo, and Zo is hydroxy, or R2 is as

previ ously defined, and Rl and Zo taken together with the carbo tons to
whi ch  t hey hafveRdembasdgen desqibed W@nﬁ@%é«?gfsr&n?q RFedangesienes ¢18 d?fm@‘é ~

>0 O S orlielo@nibhe itk RddieYHLHR the ARk iR WREAOG ARhAIE

together with the carbon atons to e they are attache orma

fi ve- menbe Hesvevemg pssbebédog drdomardslGll in the art will readily recognise that many of the
components and parameters may be varied or modified to a certain extent without
departing from the scope of the invention. Furthermore, titles, headings, or the like are
provided to enhance the reader's comprehension of this document, and should not be read

10 as limiting the scope of the present invention.

The entire disclosures of all applications, patents and publications, cited herein, if any, are

hereby incorporated by reference.

15  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 invention also
includes all of the steps, features, compositions and compounds referred to or indicated in
this specification individually or collectively, and any and all combinations of any two or

20  more of said steps or features.

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

general knowledge in the field of endeavour.



TAO-O T O and Wis R, Ais hydrogen, hydroxy, NR3R4 or thio, and B is
selected from RS R R5 Y, or YY OOO0 W 03/035635 PCT/ AU02/ 01442 -31
Wis R, wod3m3mnsl B t aken together with the carbon at ons pca/attioise hey are
attached forma six-menbered ring selected fromX R6 X R6 X R6 vy qY vy
R7 R or XRE XR6 YY OR7T W A and B taken together with the groups to
whi ch they are associated conprise R8 % RL NR6 ::481N.6 RR6 or Zo Y 2
R2 0 R2 0 Wand A taken together W th tgbe groups to which they are

associated conprise RB RBR8 , ::4;,R00 "4, R0 ZBR2 RR R
Claims
1. An isoflavone compound or analogue thereof of the general formula (I):
w
R, A
()
Zo B
Rz
in which

R, and R; are independently hydrogen, hydroxy, ORg, OC(O)R;9, OS(O)R1o, CHO,
C(O)R;0, COOH, COzR o, CONR3R4, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo, and

Zo 1s hydroxy, 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

XL XL -

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

they are attached form a five-membered ring selected from

and

is Ry, A is hydrogen, hydroxy, NR;R, or thio, and B is selected from

# g



and B is WO 03/035635 PCT/ AU02/01442 -32 -5 RS R5 YY yl-~~Y OO
wherein R3 is hydrogen, alkyl, aryl, arylalkyl, an amno acid, C(OR11
wher e R1IwD93lgsdsDgen al kyl, aryl, arylal kyl or an am noPaTiAlj02/0144202R12
where R12 is hydrogen, alkyl, haloalkyl, aryl or arylalkyl, R4 is

hydr ogen, al kyl or aryl, or R3 and R4 taken together with the nitrogen to
which they are attached conprise pyrrolidinyl or piperidinyl, R5 is
hydrogen, C(O R11l where Rl11 is as preV|qHst defined, or CO2R12 where R12
is as previously defined, R6 is hydrogen, hydroxy, aIkyI aryl, am no,
thio, NR3R4, COR11l where R11 is as previously defined, C02R12 where R12 is
as previously defined or CONR3R4, ~R7 is hydrogen, C(O R11 where R11 is as
previ ous| y Wiets Riednd 4ldug(B taken ©aptken with the| carbonyatemscip whieh they Riattachiskr e
each R13 is independ 0 or aryl, R8 is hydrogen,

hydr oxy, al kog‘i/mgarS‘éﬁ‘&é‘ﬁ’%rﬁg’%gg&?‘%}ﬁdﬁﬂ ‘lﬁﬁaﬂ oal kyl , aryl, arylalkyl, C(ORLl1
where RI 1 is as previously defined, or Sl(R13)3 where R13 is as
previously define Rﬁg i's hydrogen, alky hal oal kyl , anlno aryI

aryl al kyl, an ¢, alkyla alkylanln
represents either a |ngle bond or a dgubl e bond, ils |n ependently
b Xis O S and Y |s

hydr ogen, al ky

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

Rs

R NRyq

and B is



R16 R14 R15 WD 03/035635 PCT/ AU02/ 01442 -33- wherein R14, R15 and R16 are
i ndependent |y hydrogen, hydroxy, OR9, OC(O R10, OS(O Rlo, CHO C(O R10,
COOH, CO2RP®3/0EGBIR3R4, al kyl , hal oal kyl , aryl, aryl al kyl, PCRiAajo2/al44y! t hi o,
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 heteroaromatic
structure, with the proviso that when Bis RS R R5 | YY\ Y 00O0Yis
phenyl , 4-hydroxyphenyl, 4-net hoxypheny_l3 3- hydr oxyphenyl, 3-nethoxyphenyl,
3- hydr oxy- 4- met hoxyphenyl , 4-hydroxy- 3- et hoxyphenyl, 3, 4-di hydr oxyphenyl

or 3, 4-dinet hoxyphenyl, and Wand R2 are hydrogen, then Rl is not

hydr ogen, hydroxy or net hox or RlL and Zo together with the carbon atons

to which they are attach e not cycli Bor onat es, carBenates, acetyls
or ketals, and when A ang| B taken togethpr with the cafbon atons to which
they are attached forw a Y menber rj Ysel ect f Y6 X R X R6 Y

XY VY R/ R7 X R6 X R6

0 o) O

wherein

R; 1is hydrogen, alkyl, aryl, arylalkyl, an amino acid, C(O)R;; where Ry, is hydrogen
alkyl, aryl, arylalkyl or an amino acid, or CO,R; where R;, is hydrogen, alkyl,
haloalkyl, aryl or arylalkyl,

R4 ishydrogen, alkyl or aryl,

or R; 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 R; is as
previously defined,

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

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

Rg 1s hydrogen, hydroxy, alkoxy or alkyl,

Ro is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where Ry, is as previously defined, or
Si(R3)3 where Ry is as previously defined,

Ryo is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or
dialkylamino,

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

T isindependently hydrogen, alkyl or aryl,

X isO,NRsorS, and

Y is

\/R“‘
2,

R1s



YY OR7 Xis 0, WO 03/035635 PCT/ AU02/ 01442 -34 Y is phenyl,

4- hydr oxyphenyl , 4-nmet hoxyphenyl, 3-hydroxyphenyl, 3-nethoxyphenyl,

3- hydr oxywé-smsdsexyphenyl , 4- hydr oxy- 3- net hoxyphenyl , 3, 4pdiThseoxsphenyl
or 3, 4-dinet hoxyphenyl, and Wand R2 are hydrogen, then Rl is not

hydr ogen, hydroxy or nethoxy, or Rl and Zo together with the carbon atons
to which they are attached are not a cyclic boronate, carbonate, acetyl or
ketal , or a pharmaceutically acceptable salt or prodrug thereof. 2. A
conpound of formula (1) according to claim1 sel ected froma conmpound of
the general formulae (I1) - (MI1) in which Rl, R2, R5, R6, R14, R15, W
and Zo are as defined inclaiml. 3. A conpound of claim2 mhereln R1, R2,
R14, R15, 36 are |ndependently hydr ogen, hydroxy, OR9, OC(O) R1Oi

o, Al kYA A RyresherB R daEh, kT ORg oCOKy SR ECHO. T ©

hydr ogen, C( OIJB’DIRMJ'@@@}RII)zRSO h?ﬁmbganalkyil kaylbalkﬁlr yily], aoylalkyl dnbmhk)elﬂncd or

CO2R12 where R12 | ydr oge Kk r is h o en dr oxy,
alkyl, aryl, &wnwﬂaﬂ@ gfyoppgxﬂ Qs&é‘t\; OF&FY % Whror e R12
is as previ Ou?tlls\‘,d e'tH?:?EB foB% a'c?/cﬁé 51)6/} al%’ﬂa@i@|o¥li€tertﬁfdfﬁﬁic'%¥1]uctu9€ A OR11
where R11 is as previousl defT'ned, and dr ogen, ky , am no,

aryl, an anmﬁﬂhapndnmah&ylanlno or dlalkylanlno 4. A compound of claim3

mherein
Rs Rs Rs
N 4
Y Y
0] 0 O

Y is phenyl, 4-hydroxyphenyl, 4-methoxyphenyl, 3-hydroxyphenyl, 3-methoxyphenyl,

when B is

3-hydroxy-4-methoxyphenyl, 4-hydroxy-3-methoxyphenyl, 3,4-dihydroxyphenyl or
3,4-dimethoxyphenyl, and

W and R; are hydrogen,

then

R; is not hydrogen, hydroxy or methoxy, or R; and Z together with the carbon atoms to
which they are attached are not cyclic boronates, carbonates, acetyls or ketals,

and

when A and B taken together with the carbon atoms to which they are attached form a six-

membered ring selected from

X is0O,



R1 and R14 are independently hydroxy, OR9, OC(O R10 or halo, R2, R15, and W
are i ndependently hydrogen, hydroxy, OR9, OC(O Rlo, C(O R10, COOH, CO2R10,
al kyl , hawoaBlgic3s or hal o, WO 03/ 035635 PCT/ AU02/ 01442 - P6T/Adm2ios44bydr oxy,
R5 is hydrogen, C(O Rll where R11 is hydrogen or al kyl, or CO2R12 where R12
is hydrogen or alkyl, R6 is hydrogen or hydroxy, RO is al kyl, arylal kyl or
C(OR11 where R11 is as previously defined, and Ri o is hydrogen or alkyl.
5. A conpound of claim4 wherein RL and {314 are i ndependent |y hydr oxy,

met hoxy, benzyl oxy, acetyloxy or chloro,” R2, R15 and Ware independently
hydr ogen, hydroxy, methoxy, benzyl oxy, acetyloxy, nethyl, trifluoronethyl
or chloro, Zo is hydroxy, R5 is hydrogen or CD2R12 where R12 is hydrogen or
methyl, and Rehesylhddydysiphesyl, A methoomhends Stydpxyrhqul, 3ouedexgtherylom t he

conmpounds nu I g 8l SCL Ak i I
acceptabl e sa feﬁygg)x F‘{o Fﬁ‘gx 5}12%?.%@@ Xsfnféllteﬁlggy@%ﬁlt Egatglr Zat %@r?t%ﬁhéf

prophyl axi s, amedimettwikighenyklefiénce agai nst, and/or prevention of one or
nore di seases and di sorders which conprises adnmnistering to a subject a
t her apeut i Al PRd Rs predwitpgelnpunt of one or nore conpounds sel ected from
formula (I }en8- A nmethod of claim7 wherein the diseases and disorders are
selected from (a) all forns of cancer (pre-nmalignant, benign and

mal i gnant ) Rij nisaldt hydegens dydoxy hemethdyy, arftlandiZogogethersyitlctn cerbon atoss tae

cancer; ovari an. cer; ticul | b I X d trial
cancer p\r/oslt %’ﬁ%ﬁg%‘r&t&a&g‘i‘ﬁh%ﬁﬁ%& iaf‘fgc gcgégé%qa?é’%gﬁbogg{ge%%@ gcﬁ%aldiego?ggr gl :
associ at ed o\, bRarkfabbAREIRY KckpthBIRGhlt 6Rsrodfugderabmor nmal  or

2. A compound of formula (I) according to claim 1 selected from a compound of the

general formulae (II) - (VIII)

in which

Ri1, Ry, Rs, Rg, Ry4, Rys, W and Zg are as defined in claim 1.

3. A compound of claim 2 wherein

Ri, Ry, Ry4, Rys, and W are independently hydrogen, hydroxy, ORy, OC(O)R19, C(O)R 0,
COOH, CO3R 1, alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, amino, alkylamino,
dialkylamino, nitro or halo,

Zo 1s hydroxy,

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

W

where R, is hydrogen, alkyl or aryl,

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

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

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

4. A compound of claim 3 wherein

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

R,, Rs, and W are independently hydrogen, hydroxy, ORg, OC(O)R 0, C(O)R;9, COOH,
CO1R o, alkyl, haloalkyl, or halo,



prol onged nature in any of the body's tissues including rheunmatoid
arthritis, tendonitis, inflammtory bowel disease, ulcerative colitis,
Crohn' s Dve@amgye3nind scl erosing cholangitis; WO 03/ 03563PCPAU0A0E2 01442
-36 (c) papul onodul ar skin | esions including sarcoidosis, angiosarcons,
Kaposi's sarcone, and Fabry's Disease (d) papulosquanDus skin | esions

i ncludi ng psoriasis, Bowen's Disease, and Reiter's Disease; (e) actinic
damage characterized by degenerative chagges in the skin including solar
kerat osi s, photosensitivity di seases, MW|nkI|ng, (f) diseases and

di sorders associ ated wi th abnormal angi ogenesis affecting any tissue

wi thin the body including hemangi onas and tel angi ectasia;, (g) proliferative
di sorders ofo B®hrdrasy.,r ow i ncl udi ng nmegal obl asti c dlsease nyel odyspl astic

2t of mume ' <5 BRArOEE, FOPLS el B O R A BRI hRBE By e

including mlhydpgensehikyhsi s, Type 1 diabetes, systenmic I upus
eryt hemat osus,. and biliary ci rrhosi s; (1) neurodegenerati ve di seases and
di sorders dharaBYEPELRY Yr¥gener ative changes in the structure of the

mascul o cyet Phatn ARk E RO SURRER. 3 o R PRE AP ANE B oy (1)

di seases amth,ds hpdrdgersoradisydci at ed wi t h degenerative changes within the
wal I s of blood vessels including atherosclerosis, stenosis, restenosis,
at heroma, coronary artery disease, stroke, nyocardial infarction,

hypertensive vascyllghpslieAtimBhhg8ant hypertension, thronboangiitis
obliterans, and flbronuscular dyspl asia; (k) diseases and di sorders

associ at ed Ry tanddhmarcriedependemtiy hydios nl metbexio bewsylixye heetlyloyy overorat onmyosi ti s
hanges. wi tTF e HEOEY RS TR ket PO a B P B e R g
retinal atrophyethyl, trifluoromethyl or chloro,

Zo is hydroxy,

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

R¢ is hydrogen.

6. A compound of formula (I) selected from the compounds numbered 1 to 30 as

herein described or a pharmaceutically acceptable salt or prodrug thereof.

7. A method for the treatment, prophylaxis, amelioration, defence against, and/or
prevention of one or more diseases and disorders which comprises administering to a
subject a therapeutically effective amount of one or more compounds selected from
formula (I).

8. A method of claim 7 wherein the diseases and disorders are selected from:

(a) all forms of cancer (pre-malignant, benign and malignant) in all tissues of the body
including breast cancer; uterine cancer; ovarian cancer; testicular cancer; large bowel
cancer; endometrial cancer; prostatic cancer; and uterine cancer;

(b) diseases and disorders associated with inflammatory reactions of an abnormal or
prolonged nature in any of the body’s tissues including rheumatoid arthritis,
tendonitis, inflammatory bowel disease, ulcerative colitis, Crohn’s Disease, and

sclerosing cholangitis;



9. Use of one or nore conpounds selected fromfornula (1) for the
treatnent, anelioration, defence against, prophylaxis and/or prevention of
abnor mal weaBnseges/ andr ogen bal ance or a condition resultipag/Avoemsai d
abnornmal bal ance in nen or wonmen. WO 03/035635 PCT/ AU02/ 01442 -37 10. Use
of one or nore conpounds selected fromformula (1) in the manufacture of a
medi canent for the treatnent, anelioration, defence against, prophylaxis
and/ or prevention of abnornmal estrogen/androgen bal ance or a condition
resulting fromsaid abnormal bal ance in"hen or wonen. 11. Use of one or
nore conpounds selected fromfornula (I) for the manufacture of a

medi canent for the treatnment, anelioration, defence against, prophylaxis
and/ or  pr é)epapudenasiplap rskino fesiops andliding saxoiiosisdprgipHEgoma, Kapoglse SYEOWAHe or
nore conpounds l.ect fromfornmula (1) in the treatnent, anelioration,
def ence again%??E%V36ﬁaﬁg§?s and/ or prevention of one or nore di seases and

di sorders. (@3 paploi@i@mbud @kint egiohs ciatluBing , psoriagikly Bawes’s Disehseprantli Reiter’s
def ence agai nst and/or treatnent of one or nore di seases and di sorders
whi ch conpri s&3segsfe or nore conpounds selected fromfornmula (1) either

al one or i ge)aaaﬂﬁé a{ahqage Wﬁ QNG L by Metndt Vel el in B Lﬂh%&lﬁpin fsol
t her apeuti ¢ “conposSitio ¢k conpryseg one or nore conpounds sel eCte
from fornul a kpatdsis, plsesehsitiviondisedshs, anéwoinktimg;e phar maceutical carriers
and/ or excigients. 15.. A drink or food-stuff, which contains. one or. nore

conpounds $BI desases AR isordsarseciefel, Wik abapmng]r angipgenit AEE N PRSI ch

Phe pr oduct 1 o o e B e e s e e 1 r Tt

accor di ng (g polifesateor dismdersof ofSc hemes niartow 8 indudieg ei mbgHlahlsstide sdis¢dsed.
myelodysplastic syndromes, polycythemia vera, thrombocytosis and myelofibrosis;

(h) autoimmune disease characterized by abnormal immunological responses including
multiple sclerosis, Type 1 diabetes, systemic lupus erythematosus, and biliary
cirrhosis;

(i) neurodegenerative diseases and disorders characterised by degenerative changes in the
structure of the neurological system' including Parkinson’s Disease, Alzheimer’s
Disease, muscular dystrophy, Lou-Gehrig Disease, and motorneurone disease;

(j) diseases and disorders associated with degenerative changes within the walls of blood
vessels including atherosclerosis, stenosis, restenosis, atheroma, coronary artery
disease, stroke, myocardial infarction, hypertensive vascular disease, malignant
hypertension, thromboangiitis obliterans, and fibromuscular dysplasia;

(k) diseases and disorders associated with abnormal immunological responses including
dermatomyositis and scleroderma;

(I) diseases and disorders associated with degenerative changes within the eye including

cataracts, macular degeneration, and retinal atrophy.

9. Use of one or more compounds selected from formula (I) for the treatment,
amelioration, defence against, prophylaxis and/or prevention of abnormal
estrogen/androgen balance or a condition resulting from said abnormal balance in men or

women.



WO 03/035635 PCT/AU02/01442

-37-

10. Use of one or more compounds selected from formula (I) in the manufacture of a
medicament for the treatment, amelioration, defence against, prophylaxis and/or
prevention of abnormal estrogen/androgen balance or a condition resulting from said

abnormal balance in men or women.

11. Use of one or more compounds selected from formula (I) for the manufacture of a
medicament for the treatment, amelioration, defence against, prophylaxis and/or

prevention of one or more diseases and disorders.

12. Use of one or more compounds selected from formula (I) in the treatment,
amelioration, defence against, prophylaxis and/or prevention of one or more diseases and

disorders.

13. An agent for the treatment, prophylaxis, amelioration, defence against and/or
treatment of one or more diseases and disorders which comprises one or more compounds
selected from formula (I) either alone or in association with one or more carriers or

excipients.

14. A therapeutic composition which comprises one or more compounds selected

from formula (I) in association with one or more pharmaceutical carriers and/or excipients.

15. A drink or food-stuff, which contains one or more compounds selected from

formula (I).

16. One or more microorganisms which produce one or more compounds selected

from formula (I).

17. A process for the production of a compound of formula (I) as defined in

claim 1 according to any one or more of Schemes 1 to 8 as hereinbefore described.



