6 Decenber 2005 -1 DI MERI C | SOFLAVONES 5 Field of the Invention The present
i nvention generally relates to novel dineric nolecules based on the 1, 2-

di phenyl propane (isoflavonoid) ring structure. The pres i i

further relates to the synthesis of the dineric. isoflggé%%gﬁﬁﬁ%#ggules,
conpositions containing the sanme and their use as therapeutic agents. 10
Background of the Invention Naturally-occurring plant isoflavones are known
to possess a wi de range of fundanental biological effects on human cells

i ncluding anti-oxidation and the up-regul ation and down- regulation of a

w de variety of enzymes and signal transduction nmechanisns. Mtotic arrest
15 and cytotoxicity of human cancer cells, increased capillary
permeability, increased cellular adhesidm increased response of vascul ar
snooth nmuscle cells to vaso-rel axants, and agonism of estrogen receptors,
are just a few exanples of the responses of animal cells to the biol ogical
effects of naturally-occurring isoflavonoids. 20 A range of therapeutic
benefits as a result of these bi | SOAHA ghave been identified
including the treatnent and prevention of pre-nenopausal synptons such as
pre-nenstrual syndrone, endonetriosis, uterine fibroids, hyperlipidaem a,
cardi ovascul ar di sease, nenopausal synptons such as osteoporosis and
senile denmentia, alcoholism benign prostatic hypertrophy, and cancers
such as prostFiale of thedmentiomd | ar ge bowel 25 carci nonas [see WO 93/23069; WO

96/ 10341; US4 ;. -62- 106017 - ; 16 P,

62- 106016A2; T?ﬁ%g%%dﬁg%?% ,gg’%'%q% 1¢15%gf‘g§?%%%?5‘6@§%‘;§‘%v%§gf€8?ilffaé’%'; WO

00/ 49009; WOd@b£164488s (1WDa99on 496 pucture. The present invention further relates to the
synthesis of the dimeric. isoflavonoid molecules, compositions containing the same and

their use as therapeutic agents.
10
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-
regulation of a wide variety of enzymes and signal transduction mechanisms. Mitotic arrest
15  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,
benign prostatic hypertrophy, and cancers such as prostate, breast and large bowel

25 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 99/48495).

While over 700 different naturally occurring isoflavones are described, only a few are
30 confirmed as having potential therapeutic benefits inJ animals including humans, These

include daidzein, genistein, formononetin, biochanin and glycitein, These and all naturally



VWhile over 700 different naturally occurring isoflavones are descri bed,
only a few are 30 confirnmed as having potential therapeutic benefits in 1
ani mal s i ncludi ng humans. These incl ude dai dzein , genistein nctin,
bi ochanin and glycitein. These and all naturally 6 DecenéipeQﬁﬁgﬁggag
occurring isoflavones are found in nature as the nononmeric formeither in a
free state, or, nore likely, bound to a carbohydrate noiety (glycoside).
The isofl avone has to be separated fromthis noiety before it becones

bi ol ogically active. 5 A nunber of conpounds with a structure related to
naturally occurring plant isoflavones are also described as having

bi ol ogi cal properties with potential therapeutic benefit to aninals

i ncl udi ng humans. These i ncl ude conpounds®that are naturally occurring

nmet abolites of plant isoflavones produced by bacterial fernentation by gut
flora and enbrace copgpounds such, as equol and O-desnet hyl anggl ensin [ WO
93/ 23069; WDOEHHTORS GRByInesAgs tind inggue W@WPBWB’]@W%W%@%%@@% W this
group is the pstotifiel Goudd & laayesmidat Qﬁbifatyacgg}a@sidegmﬁ& idoSladie el pgded Or
the treatment of postnenopausal oSteoporoSis [WO 91/14429] and a w de
range of syn®fRadted frampthismeistybgloaniapegueshiplpgcalygrigs03] . 15 Recently, some
i nterest has been expressed in the biological properties of dinmeric forns
of isoflavonoids. Four forms of bis-isoflavones with the follow ng -
structures aenwhbsr g€ domppuniavih §-sihqira reletediot zatwalbnerchitng plank ispflamonss

useful for the hiLAlaBMa N nRARStiahIRgRbYerted RritOPRARP t1dlapartR Kook GH O
animals including humans. These include compounds that are naturally occuring ‘
metabolites of plant isoflavones produced by bacterial fermentation by gut flora and
embrace compounds such as equol and O-desmethylangolensin  [WO 93/23069; WO

10 98/08503; WO 01/17986; WO 00/66576]. 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 Recently, some interest has been expressed in the biological properties of dimeric forms of

isoflavonoids. Four forms of bis-isoflavones with the following structures are claimed to

have S-alpha-reductase inhibitory activity useful for the treatment of prostatomegaly [JP
9067362-A]. '

20




OH 6 Decenber 2005 -3 A C-C bridged bis-isoflavone di ner as shown bel ow has
al so been described, but no biological activity or therapeutic benefit has
been ascribed to it [A]-Maharik et al]. CH3 , 10 A reqﬁ¢ £ Qﬂ 0
accordingly exists for new generation conpounds that exhi ?egﬁ% ﬁ%g

phar macol ogi cal effects for use as prophylactics and in therapy. Sunmmary of
the I nvention Surprisingly, the present inventors have di scovered a new

cl ass of nol ecul es based on 15 dineric isoflavone conpounds and
derivatives. The dinmeric nolecules of the present invention generally show
strong binding affinity for both estrogen receptors and hence exhibit

r emar kabl e physi ol ogi cal activity. Thus according to a first aspect of the
present invention there is provided a cdﬁ%bund of 20 the general formulae
(1) or (I1): 6 Decenber 2005 -4 m5 wherein Rl, R2, R3, R4, R5, Rb, R7 and
R8 are independently hydrogen, hydroxy, ORI, OC(OH OC(OR9, OS(O R9,

OSi (R10) 3, C%? R11, CO2R12, glg |, haloalkylofH aryl, arylal kyl, thio,
al kyl t hi o, kylan , 1 i mpQi, nitro or halo, R9 is alkyl,
hal oal kyl , ar @n cenber 2005

OH O 0 OH

5 ACC bridged bis-isoflavone dimer as shown below has also been described, but no

biological activity or therapeufic benefit has been ascribed to it [Al-Maharik et alj.

10 A requirement accordingly exists for new generation compounds that exhibit important

pharmacological effects for use as prophylactics and in therapy.

Summary of the Invention

Surprisingly, the present inventors have discovered a new class of molecules based on
15 dimeric isoflavone compounds and derivatives. The dimeric molecules of the present

invention generally show strong binding affinity for both estrogen receptors and hence

exhibit remarkable physiological activity.

Thus according to a first aspect of the present invention there is provided a compound of

20  the general formulae (1) or (1I):



-5 Rio is independently hydrogen, alkyl or aryl, R11 is hydrogen, alkyl,
aryl, arylalkyl or an amno acid, and R12 is hydrogen, alkyl, hal oal kyl,

aryl or arylalkyl, Xis O, N4 or S, and 5 the drawing " e
either a single bond or a double bond, which conpounds ﬁ%%?%é@?mgﬁbg

pharmaceutically acceptable salts thereof, with the proviso that in fornula
(1) at least one of R5, R6, R7 and Rs is hydrogen. According to a second
aspect of the present invention there is provided a process for the 10
preparation of a conmpound of formulae (1) or (11) by reacting a conmpound of
the formula (1) R3 15 wherein R1, R2, R3, R4, R5, R6, R7 and R8 are
i ndependent |y hydrogen, hydroxy, OR9, OC(OH OC(OR9, OS(OR9, OCSi (R o0)3,
C(O R11, CO2R12, al kyl, haloalkyl , aryl’ arylalkyl, thio, alkylthio,
am no, al kyl am no, dial kylamno, nitro or halo, R9 is al kyl, hal oal kyl,
aryl, arylalkyl or allcyLaryl, 20 R o is independently hydrogen, alkyl or
aryl, Rl1 is hydrogen, akkyl, aryl, arylalkyl or an amino acid, and R12 is
hydr ogen, al kyl, ha*GaL;y , atyl @{lﬁgylalkyl OR13 i s hydroxy, another
| eavi ng group or an elE [ hdr-amhng group, X is O, NR4 or S, -and 25
the drawing "_" repre @

[!_{;

[ e, bond or a doubl e bond, which
conpounds i ncl ude phar mage r eptéble salts thereof, 6 Decenber
2005

Ra iy

I

5 wherein
Ri, Ry Ri, Ry, Rs, Rs, Ry and Ry are independehtly hydrogen, hydroxy, ORg, OC(Q)H,
OC(O)Rs, OS(O)Rs, OSi(Rig), C(O)R11, COaR 1y, alkyl, haloalkyl, aryl, arylalkyl,
thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,
Ry ig alkyl, haloalkyl, aryl, arylatkyl or alkylaryl,



-6 with the proviso that in the preparation of conmpounds of fornula (1) at
| east one of R5, R6, R7 and Rs is hydrogen, with a coupling agent. 5 It
has surprisingly been found by the inventors that isoflaﬁﬂge dnyera ﬁf t he
general formulae (1) and (I1) have particular utility and et Pi8hess in
the treatnment, prophylaxis, anelioration defence against, 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 forms of cancer (pre-malignant, benign and nmalignant) in all tissues of
the body. 10 In this regard, the conpounds maybe used as the sole form of
anti-cancer therapy or in conbination with other forns of anti-cancer
therapy including but not limted to radiotherapy and chenot herapy; (b)
di seases and di sorders associated with inflammtory reacti ons of an
abnor mal or rol onged nature in any of the body's tissues including but
not limted tao 1§Iﬂﬁ@ﬁﬁﬁﬁ@ﬁ%V@ﬂﬁﬂ%@%@f@?mﬂendonitis, i nfl anmat ory bowel
di sease, uIcq&ptig@ngﬂkggggyhmgmggmﬂ§ﬂ5}§ﬁ§§§@m§&h@aosing cholangitis; (c)
papul onodul ar 'skin I'esiions Tncludi'ng but not limted to sarcoidosis,
angi osar conaRiz Kajsdwrrogers atkgb heloalkd syl os apflalighse (d) papul osquani ous  skin
| esi ons incI%Qinngy%ﬂaq&SI&ﬂited to psoriasis, Bowen's 20 D sease, and
Reiter's Disease; (€) actinic damage characterized by degenerative changes
in the skisn theckrandhel—tiuerresonts eitlient single bepdsslagpulebadosi s, phot osensitivity
di seases, and i ol 0 oo i S53%68::005k G508 ot BopsROCI at ed wi th

e g W t

abnormal angi ogenesf's affecti any tissue in the body including but
not |inmted wihitermogsotagn dnouledDahlyise ercendiRa; R2B fghReds brdrgasprat i ve
di sorders of bone marrow including but not limted to negal obl asti

According to a second aspect of the present invention there is provided a process for the

10 preparation of a compound of formulae (I) or (II) by reacting a compound of the formula

(1)

R

7\2
2
R4

R3

15 wherein .

Ry, Ra, Rs, Rs, Rs, Rg, Ry and Ry arc independently hydrogen, hydroxy, ORe, OC(O)H,
OC(O)Ry, OS(O)Ry, OSi(R10)3, C(O)Ry1, COzR1y, alkyl, haloalkyl, aryl, arylalkyl,
thio, alkylthio, amino, alkylamino, dialkylamino, nifro or halo,

Ro is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,

20 Ry isindependently hydrogen, alkyl or aryl,

Ry is hydrogen, alkyl, aryl, arylatkyl or an amino acid, and

Riz  is hydrogen, alkyl, haloalkyl, aryl or arylalkyl,

OR;3 is hydroxy, another leaving group or an electron withdrawing group,

X is O, NR4 or S, and

25 the ‘drawing "___" represents either a single bond or a double bond,

which compounds include pharmaceutically acceptable salts thereof,



di sease, nyel odyspl asti c syndrones, polycythem a vera, thronbocytosis and
mycl ofi brosis; (h) autoi nmune disease characterized by abnor mal

i mmunol ogi cal responses including but not limted to nuh%bglgnagkﬁpgsis,
Type 1 di abetes, system c |upus erythematosis, 30 and bi ?@ cirrnosis; 6
Decenber 2005 -7 (i) neurodegenerative di seases and di sorders characterized
by degenerative changes in the structure of the neurol ogical system
including but not limted to Parkinson's Disease, Al zheiner's D sease,
muscul ar dystrophy, Lou-Gehrig D sease, notonmeurone disease; 5 (j)

di seases and di sorders associ ated wi th degenerative changes within the

wal I's of blood vessels including but nots;limted to atherosclerosis,

at heroma, coronary artery disease, stroke, mnyocardial infarction,
hypertensi ve vascul ar di sease, nalignant hypertension, thronboangiitis

obliterans, fipronmuscul ar, dyspl asi a; di seas an i sorder sqci at ed
wi th abnor ma™ PF8V18‘©§’55]IH t@‘%ﬁ%%%@“i("ﬁ‘rnﬂ’d’i“ﬂ 0??%1&@ a?%la%g&%f) gﬁs’%’

der mat onyosi t§;sn@Rgis$giwgagerma ; (1) diseases and di sorders associ ated

wi th degeneratjve %ganggs within the eye including but not limted to
cataracts, nmiCHHAFCURIESSER ation, retinal atrophy. In particular the

i sof | avone diners al so surprisingly have been found to have a potent 15

effect on the production and function of reproductjve harnones, such as
estrogens andt BaidvayeHely heen OP@SBY fheoveniprs that H%‘L‘%"% ’ﬁa‘%‘s B8R s ed

in the treat BR800 an®{IBRRS pLMAuRE uBRS 2B cMRiereds il i tfaalnaviphghdisigr der s
and di seases: (a) conditions in wnen associated with abnar mal. .
est r ogen/ and regtating defiaes 230t Gad PigPBIFHRTHEL et dRage ¢ ﬁ%g@&%@%ﬁdﬁﬁﬁﬁalgia,
acne, dysmenggd NQRgers bdohRGrience hereinafter referred to as the "therapeutic indications"):
(a) all forms of cancer (pre-malignant, benign and malignant) in all tissues of the body.
10 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; '
{(b) diseases and disorders associated with inflammatory reactions of an abnormal or
prolonged nature in any of the body’s tissués including but not limited to

15 rheumatoid arthritis, tendonitis, inflammatory bowel disease, ulcerative colitis,
Crohn’s Disease, sclerosing cholangitis;

(c) papulonodular skin lesions including but not limited to sarcoidosis, angiosarcoma,
Kaposi’s sarcome, Fabry’s Disease
(d) papulosquamous skin lesions including but not limited to psoriasis, Bowen’s

20 Disease, and Reiter’s Disease;

(e) actinic damage characterized by degenerative changes in the skin including but not
limited to solar keratosis, photosensitivity diseases, and wrinkling;

(f) diseases and disorders associated with abnormal angiogenesis affecting any tissue
within the body including but not limited to hemangiomas and telangiectasia;

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

(h) autoimmune disease characterized by abnormal immunological responses including

but not limited to multiple sclerosis, Type 1 diabetes, systentic lupus erythematosis,

30 and biliary cirthosis;



20 fibroids, endonetriosis, ovarian cysts, prenenstrual syndrone, acute
nmenopause synptons, osteoporosis, senile denentia, infertility; and (b)
conditions in nen associated with abnormal estrogen/andr n bqgagﬁﬁ5
including but not limted to benign prostatic hypertrop ST ity,
gyneconastia, alopecia hereditaria and various other forns of bal dness. 25
Thus, according to a third aspect of the present invention there is
provided a nmethod for the treatnent, prophylaxis or anelioration of a

di sease or disorder which nethod includes the step of administering a
therapeutically effective anmount of one or nore conpounds of formulae (1)
and (1) to a subject. 30 According to a jourth aspect of the present

i nvention there is provided the use of one or 6 Decenber 2005 -8 nore
conpounds of fornmulae (1) and (I1) in the manufacture of a nedi canent for

the treatnent di sease. According .t fi :
I nvention therelf§mﬁp%ﬁqﬁﬁPW: “?%%ggfﬁgﬁgmﬁ%%%g%%&ﬁé&ég%%%%ﬁgg&%ﬁgg%?nulae
(1) and (I1) as afmhegtivchesbf thgapurolhgkdl spettrn\ieclaitg bgant liested to Parkimechlé at or

(SERM. According.to a sixth aspect of the present Jinventi there is
provi ded an agent “PA5% hélghfméfn@r\ie?sepr%lﬁ“wr x?gstrBPhya Pc()ﬁr%g'f‘gonlsoelasea
di sease whi ch agemiotsié@brieszaene or nore 10 conpounds of formulae (1) or

(11). According, tq a seventh aspect .of .th resent invention there.is
pr ovi ded o phar WaeEHEFL AN CERARbErPTERI W RERBHIYT Sebewitip (hg palls ot
conpounds of formyloae ehdklsadiuling Jbut Rot BHSQL k@ tatherdsilbrbdls, Oftker@fia, "BrEnary

pharmaceutical carriers and/or excipients. ) , .
artery disease, stroke, m}Bcar(hal infarction, hypertensive vascular disease,

malignant hypertension, thromboanglitis obliterans, fibromuscular dysplasia;
(k) diseases and disorders associated with abnormal immunological esponses including

10 but limited to dermatomyositis and scleroderma;

() diseases and disorders associated with degemerative changes within the eye

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

In particular the isoflavone dimers also swrprisingly have been found to have a potent
15 effect on the production and function of reproductive hormones such as estrogens and
androgens. As a result of this, these compounds may be used in the treatment and
prevention of one or more of the following disorders and diséases: »
(a) conditions in women associated with abnormal estrogen/androgen balance
.including but not limited to -cyclical mastalgia, acne, dysmenorrhoea, uterine
20 fibroids, endometriosis, ovarian cysts, premenstrual syndrome, acute menopause
symptoms, osteoporosis, senile dementia, infertility; and
(b) conditions in men associated with abnormal estrogen/androgen balance including .
but not limited to benign prostatic hypertrophy, infertility, gynecomastia, alopecia

hereditaria and various other forms of baldness.

25
Thus, according to a third aspect of the present invention there is provided a method for the
treatment, prophylaxis or anielioration of a disease or disorder which method includes the
step of administering a therapeutically effective amount of one or more compounds of
formuiae (I) and (II) to a subject. |

30

According to a fourth aspect of the present invention there is provided the use of one or



15 According to a eighth aspect of the present invention there is provided
a drink or food- stuff, which contains one or nore conpounds of fornul ae

(1) and (I11). Throughout this specification and the cl ai ow,
unl ess the context requires 20 otherwise, the word "conngggyn ﬁ@b%

vari ations such as "conprises” or "conprising”, will be understood to inply
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. Detail ed Description of the Invention 25 The dineric nol ecul es of
the present invention are structurally related to nononeric isoflavone
conpounds and derivatives thereof. The tegm "isoflavone" as used herein is
to be taken broadly to include ring-fused benzopyran nol ecul es having a
pendent phenyl group fromthe pyran ring based on a 1, 2-di phenyl propane

system Thus, 1A (108‘1' SRS f% qﬁ?e"@)ﬁ%.‘ncfjﬁgqg%r Vs el raeﬁile# ifan@ht for the

i sof | avones, i Ssof €enes, Iavanones iSO avano s and

the like aretgmnmmtchﬁkwmreferred to herein as |soflavones, i sof | avone

derivatives or isoflavonoid nol ecules. 6 Decenmber 2005 -9 The term "al kyl "
is taken to nean both straight chain and branched chain al kyl groups such
as met hyl , etAuebrdingrtopyifih abmopofdpypreseliidwehtion tBab istpydvidedadnst vl one drevidre ar y

butyl, and the lik The Kk has 10 car on at preferably
from 1 to s cammayits o5 it ) st el 8 e iorgn S SERpr SRR Tt

i sopropyl . ThedalatoykSERIMOMP may optionally be substltuted by one or nore of
fluorine, chlorine, bronlne _iodine, carboxyl, C-C4- allcoxycarbonyl ,

Cl - C4- al kyl anvno- car bonyl , -(C-C4-al kyl) - anlno-carbonyl, hydr oxyl ,
Cl- C4- al koxy,AcE&ﬂﬁglt@mysmtﬁlath af k¥ lpr&ant BaruliaX yhereGs edhi@ldkanl ddehofor the

C3- C6- cycl oal
y eZtment propnylzu%/ls or ameliorafion of a disease which agent comprises one or more

10 compounds of formulae (I) or (I).

According to a seventh aspect of the present invention there is provided a pharmaceutical
composition which comprises one or more compounds of formulac (I) and (II) in
association with one or more pharmaceutical carriers and/or excipients.

15
According to a eighth aspect of the present invention there is provided a drink or food-

stuff, which contains one or more compounds of formulae (I) and (IT).

Throughout this specification and the claims which follow, unless the context requires
20 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
25 The dimeric molecules of the present invention are structurally related to monomeric
1soflavone compounds and derivatives thereof, The term "isoflavone” as used herein is to
be taken broadly to include ring-fused benzopyran molecules having a pendent phenyl
group from the pyran ring based on a 1,2-diphenylpropane system. Thus, the classes of
compounds generally referred to as isoflavones, isoflavenes, isoflavans, isoflavanones,
30 1isoflavanols and the like are generically referred to herein as isoflavones, isoflavone

derivatives or isoflavonoid molecules.



10 The term"aryl" is taken to include phenyl and naphthyl and may be
optionally substituted by one or nore O -C4-al kyl, hydroxy, C-C4-al koxy,
carbonyl, Cl-C4-al koxycarbonyl, - C4-al kyl carbonyl oxy The
term"halo" is taken to include fluoro, chloro , brono aﬁﬁﬁ%%gggﬁgﬁé?erably
fluoro and chloro, nore preferably fluoro. Reference to for exanple
"hal oal kyl " _ i ncludes nonohal ogenated , di hal ogenated and up to

per hal ogenat ed al kyl groups. Preferred haloalkyl groups are
trifluoronmethy and pentafluoroethyl. 20 The conpounds of the invention
include all salts, such as acid addition salts, anionic salts and
zwitterionic salts, and in particul ar i.Rclude pharmaceutically acceptable
salts. The term "pharnaceutically acceptable salt" refers to an organic or
inorganic noiety that carries a charge and that can be adm nistered in
association with a pharnmaceutical agent, 25 for exanple, as a
counter-cation or counter-anion in a salt. Pharmaceutically acceptable
cations are HRhotamt'gkylhdstekafto sieir Hogtdstiaight ¢heingnd bragehgd ichain e SHUPS4RE not

limted to sqdi L e [ 7] ggag 1A d&e Tike.
Pharnaceutic§$F§H§%§gl@gﬁﬁgmgﬁﬁﬁﬁgﬁgﬁgt1%%2&%%%%uﬂﬁg§§ flﬁﬁill iﬁ %ﬁe art,
and incl ude Bt atkylegmop hhs iritd d6 chubomw hioms, preferabbyefram d, to ¢ rarpent efombj magebonat e

and carbonate, .3Q.Di i.c l,sofl avone .nol ecul ang jderivaliyesudans nl y
recently gﬁpsﬁ?%%“¥ﬁgg 1’Fh?£?§¥ﬁf3.l%mfﬁxgn§§¥ §g35§@k% %%pg%esefpatent
appl i cati on MNobstitkfed 906 636 DrAn¢rBastkihmrite. cHltrthe) baesioe, i bdisebimbixgbf Calones
joined either, by the pendent enyl groups. gr by .one [ h roup
of one nonoﬁ%?%{c%r%?wg’ gl‘?ﬁha%kggan el nczag)B?ﬂar%lh &Tr‘n(g“ a(%l&ibt ‘ﬁ&e)lggtg %gény?’sgl?#%{ ne
monomner . TheCpilsalkbsnfbavdangs Calk-atklybeagionyloxheCiuSedlipithns (b-Catcptaalkdduct ase
i nhi bi tors.

phenyl.

10
The term "aryl" is taken to include phenyl and naphthyl and may be optionally substituted
by one or more C;-Cy-alkyl, hydroxy, C;-Cs-alkoxy, carbonyl, C,-Cs-alkoxycarbonyl, C-

Cy-alkylcarbonyloxy or halo.

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

20  The compounds of the invention include all salts, such as acid addition salts, anionic salis

and zwitterionic salts, and in particular include pharmaceutically acceptable salts.

The termi "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,

25 for example, as a counter-cation or counter-anion in a salt. Pharmaceutically acceptable
cations are known to those of skilled in the art, and include but are not limited to sodium,
potassium, calcium, zinc and quaternary amine. Pharmaceutically acceptable anions are
known to those of skill in the art, and include but are not limited to chloride, acetate,
citrate, bicarbonate and carbonate.

30

Dimeric isoflavone molecules and derivatives have only recently appeared in the literature.



5 The synthesis of C- C bridged bis-isoflavones has al so been descri bed by
the nucl eophilic substitution of 2-brononethyl isoflavone derivatives

(Al -Maharik et al.). The double alkylation reaction giv i t ri dged
bi s-i sof | avones attached through the 2-nmethyl groups. hﬁfég%%éfrfgﬁgs been
ascribed to these newy synthesised bis-isoflavones. 10 In contrast, the
dimeric nol ecul es of the present invention are |inked through the 4-
position of the isoflavone pyran ring to either of the two aromatic rings.
That is, the 4- position of the pyran ring is linked to the aromatic
benzopyran ring (fornmula I), or to the pendent phenyl group (forrmula II).
15 Preferred dineric nolecules of the prggent i nvention are depicted by the
general formulae (la) and (lla): 20 6 Decenber 2005 -11 wherein R1, R2,
R3, R4, R5, R6, R7 and R8 are independently hydrogen, hydroxy, OR9, OC(O H,

5 OC(O R9, O R9, | .0)..3 Al hal..o Yl ryl,
aryl al kyl , O’?‘%P ,eseﬁa%* %H?:‘%%“"BH%@ %h%"gﬁaﬁ%yo g‘i";ﬁweg%lbﬁg?ﬁ 1%qf{a§%n)é%r
hal 0, RO is ghinyd cithal watteypendast Yhenyhrgyduph loy Ibyosncapdaytmrptenyl fowp iof one
i ndependent|y hydrogen, alkyl or aryl, Rll is drogen al kyl, ar .
aryl ARy I ormeen e AEyiic v e giheb sanent kyomad St ki
aryl or aryl ghdfvonesare$hddgh Mk 18&fuSs 5ailigha reductase inhibitors.

5 .
The synthesis of C-C bridged bis-isoflavones has also been described by the nucleophilic
substitution of 2-bromomethyl isoflavone derivatives (Al-Maharik et @l). The double
alkylation reaction gives rise to bridged bis-isoflavones attached through the 2-methyl

groups. No activity has been ascribed to these newly synthesised bis-isoflavones.

10
In contrast, the dimeric molecules of the present invention are hnked through the 4-
position of the isoflavone pyran ring to cither of the two aromatic rings. That is, the 4-
position of the pyran ring is linked to the aromatic benzopyran ring (formula I), or fo the
pendent phenyl group (formula II).

15

Preferred dimeric molecules of the present invention are depicted by the general formulae

(Ia) and (IIa):

(la)

20



the drawing "_" represents either a single bond or a double bond, which
conmpounds i ncl ude pharmaceutical |y acceptable salts thereof, wit h t he
proviso that in Forrmula (la) at |east one of R5, R6, R7 Rs /i s rogen;
15 nore preferably they have the foll owi ng substituents %@?@”?P%EBM%& R3,
R4, R5, R7 and R8 are independently hydrogen, hydroxy, OR9, OC(O R9,

CS(O R9, al kyl, aryl, arylalkyl, thio, alkylthio, brono, chloro or fluoro,
R6 is hydrogen, 20 RO is alkyl, fluoroal kyl or arylalkyl, and XisQ 6
Decenber 2005 -12 5 nore preferably they have the foll ow ng substituents
wherein R and R6 are hydrogen, R2, RS, R5 and Rs are independently

hydr ogen, hydroxy, OR9, OC(O RO, alkyl, RS{ or arylalkyl, R4 and R7 are
i ndependently hydroxy, OR9 or OC(O) R9, is methyl, ethyl, propyl,

i sopropyl or trifluoromethyl, and Xis O; and 10 nost preferably they have
the follow ng substituents wherein R and R6 are hydrogen, R2, R3, R5 and

R8 are independently hydrogen, roxy, OR9, OC(OR9 or nethyl, R4 and R7
are i ndependently hydroxy, K

Ry R is nethyl, and

Rs Ra (Tla)

Rg
Ry
Reg
wherein
Ry, Ra, Rs, Ru, Rs, Rs, Ry and Ry are independently hydrogen, hydroxy, ORs, OC(O)H,
5 OC(O)Rs, OS(O)Rs, OSi(R1p)s, C(O)R11, CORya, alkyl, haloalkyl, aryl, arylalkyl,

thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,

Ry is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,

Rio  is independently hydrogen, alkyl or aryl,

Ry is hydrogen alkyl, aryl, arylalkyl or an amino acid, and
10 Ry2  ishydrogen, alkyl, haloalkyl, aryl or arylalkyl,

X is O, NR, or §, and

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

which compounds include pharmaceutically aceeptable salts thereof,

with the proviso that in Formula (Ia) at least one of Rs, Rg, R7 and Rg 1s hydrogen;
15

more preferably they have the following substituents wherein

Ri, Ry, Ry, Ry Rs, Ry and Ry are independently hydrogen, hydroxy, ORe, OC(O)Ry,

OS(O)Rg, alkyl, aryl, arylalkyl, thio, alkylthio, bromo, chloro or fluoro,

R is hydrogen,
20 Rgis alkyl, fluoroalkyl or arylalkyl, and

Xi1sC;



15 Xis O Most preferably the novel dineric conpounds of fornmulae (1) and
(11) are: Tetraacetoxy 6-(4-(isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol
(2) 6-(4-(lsoflavan-4',7-diol))-isoflav-3-ene-4",7-diol 20

Tetraacet oxy 6-(4-(isoflavan-4',7-diol))-isoflavan-4',7- aéégac?rﬂ?er 2005
6-(4-(lsoflavan-4',7-diol))-isoflavan-4',7-diol (5)

6- (4- (4", 7-D net hoxyi sof |l avan))-4', 7-di met hoxyi sof | av- 3-ene (6)
6-(4-(4',7-D met hoxyi sof | avan))-4', 7-di met hoxyi sof |l avan (7) 25 Tetraacet oxy
3'-(4-(isoflavan-4',7-diol))-isoflav-3-one-4',7-diol (8)
3'-(4-(lsoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (9) Tetraacetoxy
3'-(4-(isoflavan-4',7-diol))-isoflavan-4';,7-di ol (10)
3'-(4-(lsoflavan-4',7-diol))-isoflavan-4'",7-diol (11) 30 Conpounds 2-11 are
depicted by the followi ng structural fornulae: 6 Decenber 2005 -13 OH CH 5
Ove 6 Decenber 2005 -14 OH OH 5

more preferably they have the following substituents wherein

R; and R4 are hydrogen,

Ra, Rs, Rs and Ry are independently hydrogen, hydroxy, ORs, OC(O)Re, alkyl, aryl or
5 arylalkyl,

R4 and Ry are independently hydroxy, ORy or OC(O)Ry,

Ry is methyl, ethyl, propyl, isopropyl or triflucromethyl, and

XisO; and

10  most preferably they have the following substituents wherein
R; and R¢ are hydrogen,
Ra, Rs, Rs and Rg are independently hydrogen, hydroxy, ORg, OC(O)Rg or methyl,
R4 and Ry are independently hydroxy, ORg or OC{O)Ro,
Ry is methyl, and
15 XisO.

Most preferably the novel dimeric compounds of formulae (I) and (IT) are:
Tetraacetoxy 6-(4-(isoflavan-4',7-diol)}-isoflav-3-ene-4',7-diol (2}
6-(4-(Isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (3)

20 Tetraacetoxy 6-(4-(isoflavan-4',7-diol))-isoflavan-4',7-diol (4)
6-(4-(Isoflavan-4',7-diol}}-isoflavan-4',7-diol (5)
6-(4-(4',7-Dimethoxyisoflavan))-4’,7-dimethoxyisoflav-3-ene (6)
6-(4-(4',7-Dimethoxyisoflavan))-4',7-dimethoxyisoflavan (7)

25 Tetraacetoxy 3'-(4-(isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (8)
3'-(4-(Isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (9}
Tetraacetoxy 3'-(4-(isoflavan-4',7-diol))-isoflavan-4',7-diol (10)
3'-(4-(Isoflavan-4',7-diol))-isoflavan-4',7-diol (11)

30
Compounds 2-11 are depicted by the following structural formulae:



Wthout wishing to be |limted to theory, it is believed that the dineric
nol ecul es of the present invention are fornmed as a result of an

el ectrophilic aromatic substitution of one of the aromatg,

General |l y, plant-based isoflavone conpounds have hydroxy groups In %% t he
4'- and 7-positions, at |east, on the isoflavone skel eton. These el ectron
donating groups are thought to assist the electrophilic aromatic
substitution and to direct substitution ortho or para to the electron
donating substituent. In a particularly preferred enbodi nent of the
invention, the isoflavone diacetoxy 15 tetrahydrodiadzein (1), R=Ac, is
coupled to forma dinieric nolecule upopsdehydration of the nononmer with
phosphorus pentoxi de. 6 Decenber 2005 -15 OR (1) Electrophilic substitution
of the ring-fused benzene ring of (1) occurs preferentially alpha to the
7-oxy substituent and beta to the ring junction. The beta position is
thought to be 5 nore available due to smaller steric constraints than that
of the position al pfg° '
assist in the selectivi

ion by acli [ c rlng fused
HsPfution, , 3

arhe synthesis of
the dineric nolecules of th r_suitable

synthetic methods include

known to those skilled in th-Earcmﬂay al so be enploy

conditions are used
trifluoride or sim
not limted to Frjie
reacti on



conditions that can generate a "carbocation" species such as the conversion
of a secondary alcohol to a phosphinic ester or simlar facile |eaving
group. Oxidative coupling reaction conditions such as h 3@0 e i de,
di | ute pernmanganate, phosphorous pentoxi de or other oxié5 ?%%H%£%B®Ends
may al so be enployed in the synthesis of the dineric 20 nolecules of the
i nvention. Linking two nononeric isoflavone conpounds or derivatives with a
bridging group may also lead to dineric isoflavone nol ecul es of the
present invention. Suitable divalent bridging groups include, for exanple,
-0-, -5-, -CH2, -(C(RFI),-, -NR, or -C=0 25 Chem cal functional group
protection, deprotection, synthons and other techniques known to those
skilled in the art may be used where appﬂﬁpriate to aid in the synthesis of
the 6 Decenber 2005 -16 conpounds of the present invention, and their
starting materials. The preferred starting isoflavone pononer, diacetoxy
t et rahydr odai dzei n (A9P-R \ be obt ai ned"By stand? procedures known
in the art. Particular i rede to 5 pu 5 a
pat ent applications WD , 40 06F 490009, ‘ Zes Clted
t herein, (Novogen Research Pt} or useful synthet])c nmethods for the
production of (1) and rel ated @fAcavones. However, the_ i g8f| avone nononers
for use in the present may be derived fro any nunber of
sources readily ident; abl-e a person skiIISe i sg~art. By way of
exanpl e, the isofl avohes y be purchased comgrcilal ly or extracted from
pl ant sources. Those iled in the art will -feadi |y be able to identify
sui tabl e pl ant speci ich may be wused to @ ve suitabl e isoflavone
extracts for useg.hr presenL i nventi onyotiowever, plangs of particular
Pckpea, soy and cl over species, for exanple.

8

use in the invention include c

HO

Without wishing to be limited to theory, it is believed that the dimeric molecules of the
present invention are formed as a result of an electrophilic aromatic substitution of one of
the aromatic rings. Generally, plant-based isoflavone compounds have hydroxy groups in
10 the 4'- and 7-positions, at least, on the isoflavone skeleton. These electron donating groups

are thought to assist the electrophilic aromatic substitution and to direct substitution ortho

or para to the electron donating substituent.

In a particularly preferred embodiment of the invention, the isoflavone diacetoxy
15 tetrahydrodiadzein (1), R=Ac, is coupled to form a dimeric molecule upon dehydration of

the monomer with phosphorus pentoxide.



15 More preferably, an isoflavone extract is obtained fromred cl over or
subt erranean cl over species. An isoflavone extract nmay be prepared by any
nunber of techniques known in the art. For exanple, suig?gle ﬂ&%uoﬁgone
extracts may be prepared by water/organi c solvent extract ﬁC%h romthe
native plant source. It will be appreciated that an isofl avone extract may
be prepared fromany single tissue of a single species of plant or a
conbination of two or nore different tissues thereof. Simlarly, an
extract may be prepared froma starting material which contains a

het er ogeneous m xture of tissues fromtwo or nore different species of
plant. 25 CGenerally, where an isoflavonejgxtract is prepared from pl ant
material, the material may be conm nuted or chopped into snaller pieces,
partially comm nuted or chopped into snaller pieces and contacted with
wat er and an organic solvent, sggh agvater mscible organic solvent.
Alternatively, the plant material 7 ontgcted with water and an organic
sol vent 30 wi thout any pre-treatneQ at Lo of water to organic sol vent
may be generally in the range of 1:710 0 1(J and may, for exanple,
conpri se equal proportions of water andd Degcepber 2005 -17 sol vent, or
from1%to 30% (v/v) organic solvent. Any organi c®8ol vent or a mxture of
such solvents nay be used. The organic soIMent may preferably be a C2-10,
nore preferably a -4 organic sol vent (éuch as net hanol, chloroform

et hanol , propanol, propylene glycol, erythrite, butanol, butanediol,

acetonitrile,_ ethylene_ glycol,. ethyl_acetate, .5 i dol cer
dihydroxyace?ﬁﬁgqéwl %@gﬁﬁ%ﬁ? f ?F%%@F? eFﬁ@éﬁﬁ%gk%Pﬁgﬁ?%%%g gg? AP yture
may incl ude anhemzyyeuvhingdit aldirres thenid pauaha. Jihy demi meition & thtvghagl econe
fl-ﬁ;n}[ er.r;; 2 r%a'[n m)étéeu%eil{lﬁ% dl?c? tovslngaﬁgroslflgr!c%or? IaJIn sttﬁgn t%aot oatsfhet. Sosgt%ql%p%g tg 1 el I%{gon'

junction. The pyran oxygen is thought to assist in the selectivity of substitution by

activation of the ring fused benzene to electrophilic aromatic substitution, in preference to

substitution of the pendent phenyl group.

10  Other synthetic methods well known to those skilled in the art may also be employed in the
synthesis of the dimeric molecules of the present invention. Such other suitable synthetic
methods include Friedel-Crafts alkylation coupling of two isoflavones or derivatives
thereof. Typical Friedel-Crafis reaction conditions are used with reagents such as
aluminium chloride, boron trifluoride or similar Lewis acid catalysts. The coupling

15 reaction is not limited to Friedel-Crafis type conditions, but may inclade other reaction
conditions that can generate a "carbocation" species such as the conversion of a secondary
alcohol to a phosphinic ester or similar facile leaving group. Oxidative coupling reaction
conditions such as hydrogen peroxide, dilute permanganate, phosphorous pentoxide or
other oxidative compounds may also be employed in the synthesis of the dimeric

20 molecules of the invention.

Linking two monometic isoflavone compounds or derivatives with a bridging group may
also lead to dimeric isoflavone molecules of the present invention. Suitable divalent
bridging groups include, for example, -O-, -S~, “CH,-, ~(CR)H),-, -NR-, or -C=0.

25
Chemical functional group protection, deprotection, synthons and other techniques known
to those skilled in the art may be used where appropriate to aid in the synthesis of the



m x may range, for exanple, froman anbient tenperature to boiling
tenperature. Exposure tinme may be between one hour to several weeks. One
conveni ent extraction 10 period is twenty-four hours at %9&. The @ act
may be separated from undissolved plant naterial and thé ?ﬂﬁﬂ?%sg)ﬁvent
removed, such as by distillation, rotary evaporation, or other standard
procedures for solvent renoval. The resultant extract containing water

sol ubl e and non-wat er sol ubl e conponents may be dried to give an

i sof | avone-contai ning extract, which may be fornulated with one or nore
pharmaceutical ly acceptable carriers, 15 excipients and/or auxiliaries
according to the invention. An extract nqge according to the description
provided in the previous paragraphs nmay ‘contain snall amounts of oil which
i nclude isoflavones in their aglycone form(referred to herein as

i sof | avones). This isoflavone_enric@gﬂ oi.l, ma Qe. ubject to HPLC to

adj ust the 20°maendagbibe Preaglt gyentisp, thqﬁW@Pé%m?qé}'desired i sof | avone

ratio, may be dried, for exanple in the presence of silica, and be
formul ated with one or nore carriers, excipients and/o aux'}'gries to

[,
gi ve an i sof IThe orefcressshttating isgflaens mepomay diaseinayiigiabydrodaidzems(t RIPGHEEY
contai ned i nysajudy ey RN bRcQfired iknoWRn BR il PAGEUISOREGRAIE 33 athddYo

addition to the ol of" a non-water sol uble o;&gnic solvsyt @ﬂ&@ ?séafxane,

hept ane, ott anblishebtiotmatienad nioet upBlicationst Ve 48 i ramdotVQ K08P 8ttt s.

One exanpl e L&, 80%, ﬁ%@reﬁ@%@ﬁ%ﬁ% RAEa lerLQcY)' BBuseRil Qimt;ﬁe@ih whdthodt Yorfted Oi | S
Y,

but | ow solubrTity for 1so onés. The oil readily partitions into the

or gani ¢ sol venductmcfgh sodréldpbidofigetdsavone containing extract falls out of
solution. The recovered extract nmay be dried, for exanple in an oven at
50C to about 120C, and fornulated with one or. nore pharnmaceuti cal |y
accept abl e ca&lowieeesihe dsediapine manogw/for use 20 thg pkgsert4rTeadon Baphe d¢bef 805 - 18

iji ler ozglsf@b lal?y %ﬂ&déf Wczep ?eaﬁiﬁy Rbofiflbld B a PERHD kenedChang £t &y whj 6h
example, the isoflavones may be purchased commercially or extracted from plant sources.

Those skilled in the art will readily be able to identify suitable plant species which may be

used to derive suitable isoflavone extracts for use in the present invention, however, plants

of particular use in the invention include chickpea, soy and clover species, for example.

15 More preferably, an isoflavone extract is obiained from red clover or subterranean clover

species.

An isoflavone extract may be prepared by any number of techniques known in the art. For
example, suitable isoflavone extracts may be preﬁared by water/organic solvent extraction
20 from the native plant source. It will be appreciated that an isoflavone extract may be
prepared from any single tissue of a single species of plant or a combination of two or
more different tissues thereof. Similarly, an extract may be prepared from a starting
material which contains a heterogeneous mixture of tissues from two or more different
species of plant.
25
Generally, where an isoflavone extract is prepared from plant material, the material may be
comminuted or chopped into smaller pieces, partially comminuted or chopped into smatler
pieces and contacted with water and an organic solvent, such as a water miscible organic
solvent. Alternatively, the plant material is contacted with water and an organic solvent
30 without any pre-treatment. The ratio of water to organic solvent may be generally in the

range of 1:10 to 10:1 and may, for example, comprise equal proportions of water and



met hods appropriate for the synthesis of various isoflavones and
derivatives thereof. The dineric isoflavone structures depicted in fornul ae
(la) and (Ha) possess an inherent 5 ability to restrict,the f tion
bet ween the two nononeric structures to an orthogonal rel6at)|e erﬁtﬁé}gﬂﬁgﬁ is
hypot hesi sed that the apparent greater conformational rigidity of the
orthogonal relationship and the inherent ability to define a displacenent

of H bond donors in the |igand bindi ng domai n nononeric section of the
dimer leads to noderation of the normal agonistic actions of the nononer
for cellular receptors. In nost cases that 10 noderation results in
up-regul ati on of the biological activity,j7ehile in sone cases it results

in down-regulation of that activity. That is, the biological profile of the
nononer which to a large extent is predictable based on the known
structure-fu i.an tio ' I fr . € ' - W

screeni ng Ia%gge{?tf %{glrmlﬂels/'?o Qgﬁéﬁﬁ%gﬁ%ﬁ%gﬁml S‘A&)1 r?E edi %’E{%ﬂl (2‘”&9%1)%%? ﬁe

di meri c f or nenci-esledntonsy e oiedar Eharogeratseldeni miyy prederatdnoer &i(@nlX more t he

15 nononeric di ic for | | : e I f
agoni sm and 5&1‘%}%%% i'r’}sr(rﬂ;ﬂ3 {)fo F%‘% g‘% %Bﬁvéaﬁél%ﬁéﬁa‘% %egga\ﬁlg\/\ﬂ]élcﬁgg(go eetﬂ%%%gtpﬁglganfﬂével S
of agoni s aptapgyizne glycdf crigthtite, baeehtotanedigipastonitrils) divtiénerglyebl, bthat acerttuct ase

and 17(3-steroidal dehydrogenase; anti-oxidatiqgn:;. mtotic arrest and
nduct s on bt ERSERb AR EARGGe-REE ot ML gl e e e Ay

cyt oki ne rehgsae;maseiaciadd indnkyime whicly blegdenibiliyvoht gogishleeionthangdydoavfdansi ty
| i poprotein vel.s. 20 Thus the present inventors have rprisingl ound
ot "t e i mbEF B SR RS SO B HBE a1 A GhE PO Opr SLERE Ra ST of
new corr]Poundmii haiy ﬁin@e,i e @i, fiem hg&niﬂiﬁmtt%ﬁﬁrahuand’ pdls)iﬁﬂ@néﬂnmat@[fe. a
range of inpartant human di seases an isorders set qut above. These

i ogases and HPSBEUPe T e Ev R 0B 00 B iFy Sty S SORRURE: SHBES hunune
di sorderslo P&icdds thamemathdirs ﬂi%m.dﬂfefexfrm(ﬂlag}gﬁ@éﬁi&”[@ Mﬁﬁﬁdi%ﬁzgdﬂa?ﬂ”l ]
estrogen receptar. actjivation. Jn particgulay, e.di.neric conpounds of the
oy esent i nveRBIOR S bt GrEtR P HERAT-IaBED o IV (SR T B SVOITRBR0S on- of
cancer cel | sohtdstu@laidphecubR APt 6stveht Sdn@ValIS Ehé Restifrt Rk AL BbMtBIRING NWlater

soluble and non-water soluble components may be dried to give an isoflavone-containing

extract, which may be formulated with one or more pharmaceutically acceptable carriers,

15  excipients and/or auxiliaries according to the invention.

An extract made according to the description provided in the previous paragraphs may
contain small amounts of oil which include isoflavones in their aglycone form (referred to
herein as isoflavones). This isoflavone enriched oil, may be subject to HPLC to adjust the
20 isoflavone ratios, or, if'if is at the de'sired isoflavone ratio, may be dried, for example in the
presence of silica, and be formulated with one or more carriers, excipients andfor
auxiliaries to give an isoflavone containing extract. Alternatively, the isoflavones
contained in said small amounts of oil may be further concentrated by addition to the oil of
a non-water soluble crganic solvent such as hexane, heptane, octane acetone or a mixture
25 of one or more of such solvents. One example is 80% hexane, 20% acctone w/w having
high solubility for oils but low solubility for isoflavones. The oil readily partitions into the
organic solvent, and an enriched isoflavone containing extract falls out of solution. The
recovered extract may be dried, for example in an oven at 50°C to about 120°C, and
formulated with one or more pharmaceutically acceptable carriers, excipients and/or

30 auxiliaries.



treatnment of cancers, a termwhich any person skilled in the art would
under st and enbraces 30 aberrant growth of both a benign and nali gnant
nature of any or all tissues in the body across epitheli mal
and neural types. This includes, but is not restricted td?bgc%§@§2%@§ 2005
-19 carci nomas, adenocarci nomas, sarconmas, bl astomas, adenomas, |ynphomas,

| eukaem as, gliomas and nel anonma. In particular, the dineric conmpounds of
the present invention through their potent ability to 5 act as h-ER(3
agoni sts are able to provide oestrogenic support in particular to wonen of
peri - menopausal and nenopausal age and to prevent and to treat problens
generally recognised as representing acuige W thdrawal of steroidal
estrogen such as vasonotor synptons (hot flushes and ni ght sweats) and
enotional synptons (anxiety, depression, nood swi ngs), problens generally
recogni sed as_.representin ub- agut 1 th f 40 stergi rogen
such as uri naptfleFﬁ'éliaﬁ’el ﬂlgﬁl(? g}?gcbglg) er™ gflélgm%f)né%’ (%1}13836?04&‘%%@ ggélﬁ%rgal |y
recogni sed asmegpieppivpting fahicsyhibestd dflveli@amdsoflafonst aad derfaltivessharagen such as
ost eopaeni a and osteoporosis, and senile denentia. In particular, the

di meric conpounds of the present invention through their potent ability to
15 act as h- Elﬂae diﬁieﬂgﬁblaﬂﬁﬁo‘ﬁf laﬁ@sn&&i &bgictdbdﬁﬁ mnb tae @lz) tuad (Ha&@gssessmﬁiihﬁmm in
pr e- menopausal, . women genera re e s being associated with excessive
stimulation oftUfy tossiiipt %ﬁ‘f"cﬁ/@a ‘rg“lhagqt‘ﬁcfﬂl?}ﬁdwf’ &@B@ﬁ“%‘%‘ﬁ%”ﬁs%? %réh(’@%ﬁi c
nast al gi a, enﬂﬁﬁ@ﬁsﬁig@ﬂtﬁs hySkEleR®t fhafihe RyRedP lsRSted confbfidtive! frightigi sfSthe

pol ycystic ovarian di sease, and pre-nenstrual. _syndronme. 20 rticular,
the dimeric cOMs&mslEldenipRandrthsuherent qhilify P éﬁﬁl“ter?r%EPg?fePﬁ%iof %@r‘i‘f’“%i lity
to induce vagqgd lighl ®hdaptidhRil AchheY 88ASH o5 (e AW 1WER th otifietidy eaheent

and prevention of . .
normal agonistic actions of the monomer for cellular receptors. In most cases that

10 moderation results in up-regulation of the biological activity, while in some cases it results
in down-regulation of that activity. That is, the biological profile of the monomer which to
a large extent is predictable based on the known structure-function relationship established
from the experience with screening large libraries of such compounds, is unpredictable
with the dimeric forms. Functions which are moderated with the conversion from the

15 monomeric to the dimeric forms are as follows: absolute levels of agonism and antagonism
of hER-c and hER-B as well as the relative levels of agonism/antagonism of both receptor
types; inhibition of 5-a- reductase and 17f-steroidaldehydrogenase; anti-oxidation; mitotic
arrest and induction of apoptosis of cancer cells; prostaglandin and inflammatory cytokine
release; vasoactivity; high density lipoprotein and low density lipoprotein levels.

20
Thus the present inventors have surprisingly found that the dimeric molecules of the
present invention present a family of new compounds that are indicated for the treatment
and prevention of a range of important human diseases and disorders set out above. These
diseases and disorders include cancers, inflammatory disorders, autoimmune disorders,

25 cardiovascular disorders, and disorders associated with estrogen receptor activation.

In particular, the dimeric compounds of the present invention through their potent ability to
inhibit proliferation of cancer cells and to induce apoptosis show use in the prevention and
treatrment of cancers, a‘term which any person skilled in the art would understand embraces
30 aberrant growth of both a benign and malignant nature of any or all tissues in the body

across epithelial, mesenchymal and neural types. This includes, but is not resiricted to,



di sorders generally recogni sed as being associ ated with vasopression either
causally or indirectly and enbracing but not limted to hypertension and
m grai ne headache. 25 In particular, the dimeric conpounds.of tge O%sent

i nvention through their potent ability to antagonise inft RFH&TD ?Sﬁg
processes and to noderate inmunol ogi cal processes show use in the
prevention and treatnent of disorders generally recognised as being
associated with excessive inflammtion or dysfunctional inmune function
and enbracing but not limted 30 to inflammatory conditions of the
gastrointestinal tract including inflammtory bowel 6 Decenber 2005 -20

di sease, ulcerative colitis, Crohn's dLg%Qse, and sclerosing cholangitis,
and inflamatory disorders of synovial nenbranes including rheumatoid
arthritis. In particular, the dineric conpounds of the present invention

through their patent ability to 5 act nti-oxi dants show use,in the
prevention anﬁg?PgﬁFnﬁ °%?M@%Wﬁ1Fﬁ@ﬁgigiﬁgwﬁﬁ|VéﬁgﬁﬁgﬁPgéﬁmgéﬁﬁg??%”&
associ at ed wi glivn@saatiinkRiotheadi ng to degenerative changes and incl uding
but not limted to conditions such as cataracts, actinic damage, and
atherosclerosis. 10 In particular, the dineric conmpounds of the present

i nvention thrpyghichREkie GRS ondBids by the BresdnbitivEtition M6 ROBACSItEnt bl tise 1 n
the prevention and treatnent of conditions generally _ recognised as being
associ at ed3 ( etct Reh-FRBLaganisy 47 2hlo i pravids gostrwente SBRQTE Enpariqiity gromsn of

andr ogens - and,JiGLisdhRg B midRipabdalhiEohd & PRUS RALUETRaPBIBRGRS chRtApeCi @
hereditaria) and prostatic adenoma. 15 The anmount of one or nore conpounds
of fornul ae |Teenstised whirehicdentinge eyt wihdraval oft iwpidpleatiiosen pEHt HeMSOBEPSr di ng

to the inventd,pmiiy ol READ 4P 3vRMERAR RlotibRE sPhftoms (anxicty, depression,

mood swings), problems generally recognised as representing sub-acute withdrawal of

10 steroidal estrogen such as urinary incontinence and bladder prolapse, and problems
generally recognised as representing chronic withdrawal of steroidal estrogen such as

osteopaenia and osteoporosis, and senile dementia.

In particular, the dimeric compounds of the present invention through their potent ability to

15 act as h-ERa antagonists are able to prevent or to treat conditions in pre-menopausal
women generally regarded as being associated with excessive stimulation of h-
ERo receptors and leading to such conditions as cyclic mastalgia, endometriosis,
endometrial hyperplasia, uterine fibroids, polycystic ovarian disease, and pre-menstrual
syndrome. '

20 7
In particular, the dimeric compounds of the present invention through their potent ability to
induce vasodilation and to reduce vasospasm show use in the treatment and prevention of
disorders generally recognised as being associated with vasopression either causally or
indirectly and embracing but not limited to hypertension and migraine headache.

25
It particular, the dimeric compounds of the present invention through their potent ability to
antagonise inflammatory processes and to moderate immunological processes show use in
the prevention and treatment of disorders generally recognised as being associated with
excessive inflammation or dysfunctional immune function and embracing but not limited

30 to inflammatory conditions of the gastrointestinal tract including inflammatory bowel



whi ch include the specific application, the nature of the particular
conpound used, the condition being treated, the node of adm nistration and

the condition of the patient. 20 Conpounds of formnul ae | H
adm nistered in a manner and anmount as is conventionalIﬁP%?%%ﬁ%%é@ESSee,

for exanple, Goodman and G | man, The Pharmacol ogi cal Basis of
Therapeutics, 1299 (7th Edition, 1985). The specific dosage utilised wll
depend upon the condition 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 patient may be in 25 the range of 0.1 ng to 2
g, typically from0.5 ng to | g; preferabhy from20 ng to 200 ng. The
production of pharnaceutical conpositions for the treatnment of the
therapeutic indications herein described are typically prepared by

adm xture of ¢ o ands. ;. ’e t] e r
referred to é%ggﬁbgﬁggggwgﬂ@%é%gﬁh%gﬁ%gaf@ﬁgg%%ggggggMﬁgkbggﬁggﬁgﬁgﬁticaIIy
or vet eri nar idiotdgrsaxf cpptyebinembanes imnlslirgrtifurated aillpitent s as are well  known
in the art. 6 Decenber 2005 -21 The carrier mnmust, of course, be acceptable
in the sense of being conpatible with any other ingredients in the

fornmul ati on anghrtitiddr, the tlirkreic dehpduads ails gresefittigveatid] hotigh Hhie potantrabidity or

exci pi ent be a sol.id or, a |iqui or both nd is ef erably fornul at ed
wih the o CorB RS ot st 4 pPve g Wnicds BE EooTRRL el

cont ai n fr omddoffactioad B8mP yassoshtaghtvitofoxidagoraddatiing ©Odgpenkdaive Odhabigest smd100%
by wei ght of .the.active conpound. One. .or re active conpounds may he
incorporatedupﬂﬁyﬁe%beﬁﬁl t%hgodPn&HQEiﬁgghﬁfoﬁ%M' =cﬁ££ﬁa9m8@¥pr ar ed
by any of thethwesdlerksiown t echni ques of pharnmacy consisting essentially of

adm xi ng the conponents, optionally including one or nore accessory
ingredients. 10 The formul ations of the invention include those suitable

for oral,10r et @hticubptth€dimeribe@@lindsfof the present invention through their potent ability to
inhibit androgenesis show use in the prevention and treatment of conditions generally
recognised as being associated (either causally or indirectly) with aberrant function of
androgens and including but not limited to male pattern baldness (alopecia hereditaria) and
prostatic adenoma.
15
The amount of one or more compounds of formulae I and II which is 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 £he condition of the patient.
20 Compounds of formulae I or II may be administered in a manner and amount as is
conventionally practised. See, for example, Goodman and Gilman, The Pharmacological
Basis of Therapeutics, 1299 (7th Edition, 1985). The specific dosage ufilised 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

25 therange of 0.1 mgto 2 g; typically from 0.5 mg to 1 g; preferably from 20 mg to 200 mg.

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
30  more pharmaceutically or veterinarially acceptable carriers and/or excipients as are well

known in the art.



exanpl e, sublingual), parenteral (for exanple, subcutaneous, intranuscul ar,
intradermal, or intravenous) and transdermal adm nistration, although the

nost suitable route in any given case will depend on th BaLur, 5
severity of the condition being treated and on the 15 ng% are o eﬁ?@
particul ar active conpound which is being used. Fornulation suitable for
oral adm nistration may be presented in discrete units, such as capsules,
sachets, | ozenges, or tablets, each containing a predeterm ned anount of
the active compound; as a powder or granules; as a solution or a
suspension in an aqueous or 20 non-aqueous liquid; or as an oil-in-water or
water-in-oil emulsion. Such fornul ations yray be prepared by any suitable
met hod of pharmacy which includes the step of bringing into association
the active conmpound and a suitable carrier (which may contain one or nore
accessory ingredients as noted above). In general, the fornulations of the
invention are prepared by uniformy and intimately adm xi ng the active
conpound Wi t hTEe dartinghisQlof touie] e 2Redibld Mkt Sald of beg compatibly witlotully oterd

then, if necessary, shaping the re ulting m xture suc orm.a unit
dosage. For eWgiepicats iyt eafB?”é‘llatFP&fn @%?%%&Pé%’tewo%s&?ﬁg%@’ﬂ%h EL °tf'di'ng a
powder or gr agidifsnt B @'d&ﬁd the B&lid Ve KoRPeund, prﬁ'@hbl@nﬁhhMaﬁMl txhﬂﬁﬂfé or
nore accessory ingredients. npressed tablets may be,prepared gg

AgY such

conpr essi ng, §ompPguadng %awpbdosﬁsaf@h@ﬁ@}’let piblch ﬁ’ﬁmabb@nf%fwé)é% 123

as a powder OfighidR S iePLdnPaahd, ¥r BB %8B0 ADyWdight 3f BleRE@Ve co g@ﬂiddc abde, orl Nert
di l uent, and/or surface actlve/dlsper5|ng agent (s). Moul ded Decenber 2005

22 tablets mayreletiveeRmmeyndrgubchangeopated #ihe fprislafigeneibe ivERPo WP ed
conpound  noi gt g&gméwb%y S8R whil ﬂwwqh t@éﬂﬂﬂﬁés of M hRkSing Hés%ﬁi%'ll? for

buccal (sublindua m ni stration i1 nclude | ozenges conpri sing
active conpouf@dinixing tht esnpaness, oatienallymeafing Omrf@g@a@ﬁ%%féﬁsﬁ‘a@ﬁ?

tragacant g and pastilles conprising the conpound in an inert base such as

gelatin and gl ycerin or sucrose
The formulations of the invention include those suitable for oral, rectal, optical, buccal (for

example, sublingual), parenteral (for example, subcutaneous, intramuscular, intradermal,
or intravenous) and transdermal administration, although the most suitable roufe in any
given case will depend on the nature and severity of the condition being treated and on the

15 nature of the particular active compound which is being used.

Formulation suitable for oral administration may be presented in discrete units, such as
capsules, sachets, lozenges, or tablets, each containing a predetermined amount of the
active compound; as a powder or granules; as a solution or a suspension in an aqueous or
20 non-aqueous liquid; or as an oil-in-water or water-in-oil emulsion. Such formulations may
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
25 divided solid carrier, or both, and then, if necessary, shaping the resulting mixture such as
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

30 with a binder, lubricant, inert diluent, and/or surface active/dispersing agent(s). Moulded



and acaci a. Conpositions of the present invention suitable for parenteral
adm ni stration conveniently 10 conprise sterile aqueous preparations of
the active conpounds, which preparations are preferably W?BE?&%B Mdo the
bl ood of the intended recipient. These preparations are pre era%ly

adm ni stered intravenously, although adm nistration may al so be effected by
means of subcutaneous, intranmuscular, or intradermal injection. Such
preparations may conveniently be prepared by adm xing the conmpound with
water or a glycine buffer and 15 rendering the resulting solution sterile
and isotonic with the blood. Injectable fornulations according to the

i nvention generally contain from0.1%to 60% w v of active conpound and
are adm nistered at a rate of 0.1 m/m nut€é/ kg. Fornul ations suitable for
rectal administration are preferably presented as unit dose 20

suppositories. These may be prepared by adm xing the active conpound wth
one or nore cleblosnmiohal mads b neatdinge il 2 swiablexmashing, heopelcrith 'P‘é?l?ouﬁ‘:%

t hen shapi ng St 4 kb MbifiderFOr Mul ati ons or conpositions suitable
for topical é%ﬁ?ﬁ#strgiéggm?%%%ﬁé §§in preferably take 25 the formof an
ointment, cream lotion, paste, gel, spray, aerosol, or oil. Carriers that
may be used g HHRonARELND Ry thARPl A RPAEH ISR Sl ABlofigesdbfipROhe . and
conbi nati on of tTwo or nore thereof. e active conpound is generally
present at5a thondentooatpponl iofa flavomed Gaskymivelly) sByosa/and apasta @ xiEagptaath; pidm

e

adm ni strati cndaeagiabe presented as discrete patches adapted to remain in
intimate contact with the epiderms of the recipient for a prol onged

Compositions of the present invention suitable for parenteral administration conveniently
10 comprise sterile aqueous preparations of the active compounds, which preparations are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also be effected by
means of subcutaneous, intramuscular, or intradermal injec‘tion. Such preparations may
conveniently be prepared by admixing the compound with water or a glycine buffer and
15 rendering the resulting solution sterile and isotonic with the blood, Injectable formulations
according to the invention generally contain from 0.1% to 60% w/v of active compound

and are administered at a rate of 0.1 ml/minute/kg.

Formulations suitable for rectal administration are preferably presented as umit dose
20 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,

Formulations or compositions suitable for topical administration to the skin preferably take

25  the form of an ointment, cream, lotion, paste, gel, spray, acrosol, or oil. Carriers that 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
include cosmetic skin creams.

30



period of tinme. Such patches suitably contain the active conpound as an
optionally buffered aqueous solution of, for exanple, 0.1 Mto 0.2 M
concentration with respect to 5 the said active conmpound. hONS
suitable for transdernmal adm nistration may al so be deliﬁé%§%%g¥*§66§

i ont ophoresis (see, for exanple, Panchagnula et al ) and typically take the
formof an optionally buffered aqueous solution of the active conpound.
Suitable formul ations 10 conprise citrate or Bis/Tris buffer (pH 6) or

et hanol /water and contain from0.1 Mto 0.2 Mactive ingredient. The
active conmpounds may be provided in the formof food stuffs, such as being
added to, admi xed into, coated, conbined,or otherw se added to a food
stuff. The termfood stuff is 15 used inTts w dest possible sense and
includes liquid formul ati ons such as drinks including dairy products and
ot her foods, such as health_bars, desserts, etc. Food farpul ation

cont ai ni ng co??ﬁ%‘ﬂlrﬁ%mc?flﬁ? Bfof ﬁwﬂ?rfngﬁadﬁlgﬂm%@opéﬁa&iqexpreﬁ?%%&;?se%&zﬁ%% #hSg to
: t i':l_ndar dOI pr aghpte® f reddinhaniiithaé baismt ﬁuh ?Mp&lah?fs dflﬂibi’:\rleaipieﬁmfoﬂnyalncﬁong_ed
elivered as a spray, conposition in_the rm_ of a solution, suspensj.on or
emul si on. TheHifhaf Aion SSiit BYFIES rfwi%'bt PRSP PRI HFEMPO Ry AR ZPHOMALY
phar maceut i ¢ aulitred GgRRuA BB P kRdiipl§ WChVER AN BdhoekitBxbkl &/ith respldttOUS
oxi de. The_conpositions of the invention may also be admnistered to a
human in a ditet Hdactiyscampoptdnent form Dietary suppl ements incorporating

the actives can be prepared by adding the conposition to a food in the
process of preparing the food. Any food nay be . used includin but not

limted therdoanulpimsssubls 4% dpbUATA R ENSEHINS W o 45Hedt s‘?%iﬁﬁred by

mar i nat ed MeaL§opHBRYRT (RIS for SEpIBSPAMRAg IO ) DAY YRGMT taI&PRE EmbEY 81 ages,
protein fortified beverages, juices, mlk, mlk alternatives, and weight

| oss bever agegtionsfe dwssred siecys sqitipmod thin dctist conpruwk e SR fATRIEEER, and
cottage clipesEmplideQfieie HE5RAME BuSMGPHES of 68anotWERMind &ataill frm ol10N( Hat2

frozen desserts, and non-dairy frozen desserts; yogurts; soups;
M active ingredient. '

The active compounds may be provided in the form of foed stuffs, such as being added to,
admixed into, coated, combined or otherwise added to a food stuff. The term food stuff is
15 used in its widest possible sense and includes liquid formulations such as drinks including
dairy products and other foods, such as health bars, desserts, etc. Food formulations
containing compounds of the invention can be readily prepared according to standard

practices.

20  Formulations suitable for inhalation may be delivered as a spray composition in the form
of a solution, suspension or emulsion. The inhalation spray composition may further

comprise a pharmaceutically acceptable propellant such as carbon dioxide or nitrous oxide.

The compositions of the invention may also be administered to a human in a dietary
25 supplement form. Dietary supplements incorporating the actives can be prepared by
adding the composition to a food in the process of preparing the food. Any focd may be
used including, but not limited therefo, meats such as ground meats, emulsified meats and
marinated meats; beverages such as nutritional beverages, sports beverages, protein
fortified beverages, juices, milk, milk altematives; and weight loss beverages; cheeses such
30 as hard and soft cheeses, cream cheese, and cottage cheese; frozen desserts such as ice

cream, ice milk, low fat frozen desserts, and non-dairy frozen desserts; yogurts; soups;



6 Decenber 2005 -24 puddi ngs; bakery products; salad dressings; and dips
and spreads such as nmayonnai se, nmargarine, butter, butter substitute, and
ot her fat containing spreads. The conposition is added to the fo%g Lnh an
anmount sel ected to deliver a desired dose of the conpositd BRCRBPETHYO0S
consuner of the food. 5 Conpounds of the present invention have potent
antioxidant activity and thus find wide application in pharmaceutical and
veterinary uses, in cosnetics such as skin creans to prevent skin ageing,
in sun screens, in foods, health drinks, shanpoos, and the like. 10 It has
surprisingly been found that conmpounds of the fornmulae |I or 11 interact
synergistically with vitamn E to protecti i pids, proteins and ot her

bi ol ogi cal nol ecul es from oxi dati on. E%fhingly a further aspect of this
i nvention provides a conposition conprising one or 15 nore conpounds of

formulae | and | ], vitamn E, an tionall hay maceuti gal |l y, .
veterinarial | Brdginss i REAPY s égé‘ggliﬂéf’b‘?gé’ E‘ér&?gf”é‘[ ﬂﬁﬁaldérsu X PreEnase,
Therapeuti ¢ nBiRAGR, bEELSorBHsHRIRRSIHI RAIRS FARYNRIRiInk QpredddM The ThinbdiGdh O
humans or animals, such as conpanion and donestic animals (such as dogs
and cats), bidded pdigfroddn sroament felasted te dalivenasdesiedcdoss of the GaaRAsERD &hibgal s

(such as cat tdoRsunsP8EMe fgads and goats) and the I|ike. As used herein, the
term"treatnent” is to be considered in its broadest context. The term

does not nécessarily inply that an aninmal is treated until total recovery.

Accordi ngly, @pnpdhh &R resd? GhviAER RBYELbRABLIORIAE LGy SHARLR ThdWide

severity of a particular condition or preventing or othérw se reducing the
ri sk of develégplivajomn ippharinecsutieal cohabteiinmn uks, preesmelice st ticad fiyn srewptiabl e
carrier, exc 'p?év%ﬂttsidnaéééﬁlg,' Yo RRALOE AbdsUelim d&rﬁcsys%%p&%,r e Like.

10 It has surprisingly been found that compounds of the formulae I or II interact
synergistically 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
15 more compounds of formulae 1 and II, vitamin E, and optionally a2 pharmaceutically,

veterinarially 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 (sgch as dogs and cats), birds (such as

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

As used herein, the term "treatment" is to be considered in its broadest context. The term
does not necessarily imply that an animal is treated until total recovery. Accordingly,
25  reatment" includes amelioration of the symptoms or severity of a particular condition or

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

A "pharmaceutically acceptable carrier, excipient, auxiliary and/or diluent" as used herein
should be taken to include any carrier, excipient, auxiliary or diluent that is considered
30 wuseful in preparing a pharmaceutical composition. Such carriers, excipients, auxiliaries or

diluents will be generally safe, non-toxic and neither biologically nor otherwise



shoul d be taken to include any carrier, excipient, auxiliary or diluent
that is considered 30 useful in preparing a pharmaceutical conposition.
Such carriers, excipients, auxiliaries or diluents wll %ﬁ %%ﬁer%gég saf e,
non-toxi ¢ and neither biologically nor otherwi se 6 Decenb © %?[
undesirable. The termal so includes carriers, excipients, auxiliaries or
diluents that are acceptable for veterinary use as well as human
pharmaceutical use. As used herein the term "pharmaceutically acceptable
carriers, excipients, auxiliaries and/or diluents” includes one of, or
nmore than one of, such substances. 5 Theédi-nvention is further described
with reference to the following non-limting exanples. Exanples Exanple 1:
Synt hesi s of tetra-acetoxy
6(4- (i sof | ayaRaithbie! - Bhé tebh- d1sPTcAMes3 cefiers Aexcipiditglauxili@ri¢2yr dilwrinsst nearef
approximately 1:1 cis-and trans-di acetoxytetrah drod?idzein g%%_%sogg) IS
di ssol ved i #ecerigbleifernvesironst i SibaSEITIRNaTAsPIc By 6F WHe PETEh Xt 15C
until all. %ﬂa%aéaaﬁca%!ry%&h&s@-ca% PRGSIEMS, RLIA /ot B00g)s"iiclatkded
qui ckly with vigorous strrring and the reaction is continued for 4-6
hours. The ¢ead}dromraihenwneof, sudhisgbstitickt. ered 15 through a bed of silica ge
with the dineric structure having a | ower Rf than the nononeric side
product.SThe dimeric conpound is further purified by selective
recryst al | i p@dinGtibh @MurtBérigberibed tvith ecferbht VR e(fCDBLB g ndQONE)E expmples( 2H, d,
J=8Hz), 7.15 (2H, d, J=8Hz), 7.13 (2H, d, 20 J=8Hz), 7.05 (2H, d, J=8Hz),
6.90 (1H, d J=7.6Hz), 6.75 (1H, d, J=1.5Hz), 6.65 (1H, bs s), 6.63 (1H, br
s), 6.60 (ltkaﬂﬁﬁm;J:7.6, 1.5Hz), 6.58 (1H, br s), 5.05 (2H, brs), 4.38 (1H,
dd, J=9,3Hz), 4.30 (IH br d, J=7Hz), 4.25 (1H, qq,_J=9ﬂ6ﬁzg3 3.%8781ﬁ, n,
2.32 (3H, slf‘gca[gplga: Svyathesis of tetra-acetoxy 6(4-(isoflavan-4, “dioD))-isoflav-3-enc-4",7-dio
10 (2

A mixture of approximately 1:1 cis-and trans-diacetoxytetrahydrodaidzein (1} (300g) is

dissolved in dry dichloromethanc and stirred under a bed of nitrogen at 15°C until all

material has dissolved. Phosphorous pentoxide (500g) is added quickly with vigorous

stirring and the reaction is continued for 4-6 hours. The reaction mixture is then filtered

15  through a bed of silica gel with the dimeric structure having a lower Ry than the monomeric

side product. The dimeric compound is further purified by selective recrystallisation from

ethyl acetate.

IH NMR (CDCl, 400MHz): 7.40 (2H, d, J=8Hz), 7.15 (2H, d, J=8Hz), 7.13 (2H, d,

20  J=8Hz), 7.05 (2H, d, J=8Hz), 6.90 (1H, d J=7.6Hz), 6.75 (11, d, J=1.5Hz), 6.65 (1H, bs s),
6.63 (1H, br s), 6.60 (1H, dd, J=7.6, 1.5Hz), 6.58 (11, br 5), 5.05 (2H, brs), 4.38 (1H, dd,
J=9,3Hz), 4.30 (1H br d, J=7Hz), 4.25 (18, dd, J=9,6Hz), 3.38 (1H, m), 2.32 (3H, 5), 2.30
(3H, 5) 2.28 (3H, s), 2.08 (3H, br 5)

25
Example 2: Synthesis of 6(4-(isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (3)
Imidazole (0.166g) was added to a suspension of tetra-acetoxy 6(4-(isoflavan-4',7-diol))-
isoflav-3-ene-4',7-diol (0.2g) in absolute ethanol (2.0ml). The mixture was refluxed under
nitrogen for 12 hours. The solution was concentrated under vacuum and the product was

30 precipitated by addition of deionised water (10ml). The mixture was feft in the fridge



(3H, s) 2.28 (3H, s), 2.08 (3H, br s) 25 Exanple 2: Synthesis of
6(4-(isoflavan-4',7-diol))-isoflav-3-ene-4",7-diol (3) |Imdazole (0.1669)
was added to a suspension of tetra-acetoxy 6(4 (|soflava 7-di

i sof | av-3-ene-4',7-diol (0.2g) in absolute ethanol Q5Dedﬁ1 erab%%re was
refl uxed under nitrogen for 12 hours. The solution mas concentrated under
vacuum and t he product was 30 precipitated by addition of deionised water
(10m ). The m xture was left in the fridge 6 Decenber 2005 -26 overnight.
The off-white solid was filtered and freeze-dried to afford (0.1g, 67% of
the free phenolic dineric conmpound. 'H NVR (D6-DMSO, 400MHz): 9.1 (4H, br,
oH), 7.26 (2H, d, J=7.6Hz), 7.04 (2H, d,,. .5 J=7.6F1z), 6.72 (2H, d,
J=7.6Hz), 6.61 (1H, s), 6.60 (211, d, J %SGFE) 6.56 (111, s), 6.46 (1H, d,
J=SHz), 6.25 (1H, s), 6.22 (1H, brd, J=8Hz), 6.20 (1H, brs), 4.95 (2H s),

;1 £71Ii2§ | H3 230(%148%8 © Oﬁi@%é Sg&d}w?s ggerﬁi@dlﬁiﬁeé?% %T%Q‘? ((%I’SLE{H,Gggj of s ecept or

Bi ndi ng Assaﬁﬁggemgmj&hkﬁcg&mhhﬁitetraphenol|c dimer (Structure 3) and
tetraacetoxy dimer (Structure 2) to interact with estrogen receptor alpha

and beta was determ ned using a commercially available estrogen receptor

bi ndi ng ki t. g Rizngr DgIﬁngomﬁmﬁﬁQO@gqgﬂibngglanngga§say5H@,7@augﬁnmne t he
relative bindin afflnlt of test co r econbi nant éﬁfn estrogen
5 Fecept o Sl e G ERGH, Sy 90as (LR 3) 6.8 28 By I TASEb AT h
estrogen rec @iﬁrJ—s?;EP%aszﬁHQ?t@zdéﬂa&d,eﬂBHQ) B'zU‘PH?SﬁQMby(ZBaBPhMﬂQIH
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concentrat|ongﬁgﬁmgpnpetltor test conmpounds. The shift in

10 Example 3: Estrogen Receptor Binding Assay
The ability of the tetraphenolic dimer (Structure 3) and tetraacetoxy dimer (Structure 2) to
interact with estrogen receptor alpha and beta was determined using a commercially
available estrogen receptor binding kit. This kit employs a competitive binding assay to
determine the relative binding affinity of test compounds for recombinant human estrogen
15 receptors-alpha (ER-0) and beta (ER-B). Briefly, recombinant human estrogen receptor
alpha or beta is added to fluorescently labelled estrogen ligand to form an estrogen
ligand/receptor complex which exhibits high fluorescence polarization. The complex is
then added to decreasing concentrations of competitor test compounds. The shift in
polarization in the presence of test compound is used to determine the relative affinity of
20 test compounds for the estrogen receptor. When assayed using the manufacturer's
specifications, we determined the concentration of estradiol required to displace 50% of
bound fluorescent estrogen ligand (ECsp) at 0.011 pM for ER-alpha and 0.006 uM for ER-
beta which is in agreement with published values (Bolger er al., 1998). The tetraphenolic
dimer (Structure 3) demonstrated equal binding affinity for estrogen receptor alpha and
25 beta (BER-a 0.35+ 0.05 pM; ER-§ 037+ 0.05uM.), however the tetraacetoxy dimer

(Structure 2) did not bind either receptor.

Example 4: Anticancer Activity
The anticancer potential of the tetraphenolic dimer (Structure 3) and the tetraacetoxy dimer

30 (Structure 2) was assessed using a panel of human tumour cell lines, including glioma

(C6), prostate (PC3), breast (MCF-7), soft tissue (Kym-1) and lung (NCI-H23 and NCI-



pol ari zation in the presence of test conpound is used to determ ne the
relative affinity of 20 test corrpounds for the estrogen receptor. V\hen
assayed using the manufacturer's specifications, we deteé 8&?'
concentration of estradiol required to displace 50% of dun Puor escent
estrogen ligand (EC50) at 0,011 Mfor ER-al pha and 0.006 Mfor ER- beta
which is in agreenent with published values (Bolger et at., 1998). The
tetraphenolic diner (Structure 3) denonstrated equal binding affinity for
estrogen receptor alpha and 25 beta (ER-a 0.35 0.05 M ERf3 0.371 0.05M),
however the tetraacetoxy dieter (Structure 2) did not bind either
receptor. Exanple 4: Anticancer Activity ,khe anticancer potential of the
tetraphenolic dimer (Structure 3) and the tetraacetoxy dieter 30
(Structure 2) was assessed usi ng a panel of human tunour cell [|ines,

including gli Co6 P e u ym 1)
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anti cancer aghd MoteyerBatdast BbﬁhQiuﬁé’@ CRMlibitdd)Hoesnr ivphRer {chialy sgainst thtQadeabl e 1.

| C50 determ nations for both dineric isoflavone against tunour cell I|ines.
types tested (Table 1).

10
Table 1. IC50 determinations for both dimeric isoflavones against tumour cell lines.

Cell Line IC50 (uM)
Dimer MCF7 PC3 C6 Kym-1 NCI- NCI-H23

Glioma H460
Structure 3 18+2 135 17.5 3.2 14.4 13.5
Structure2 10+5 6 NT NT NT 7.3

NT =not tested

15
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.

20 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

25 more of said steps or features.



Cell Line 1C50 (M Dinmer MCF-7 PC3C6 Kym 1INCI - NCl - H23 G i H460 oma Structure
318213.517.5 3.214.413.5 Structure 210 56NT NTNT7.3 NT = not tested 15 The

reference to any prior art in this specification is not, d ot be
taken as, an acknow edgnent or any form of suggestion tﬁg e?%ﬁ@gggpgr art
forms part of the common general know edge in the field of endeavour. 20
Those skilled in the art will appreciate that the invention descri bed
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. The invention also includes all of
the steps, features, conpositions and conpounds referred to or indicated in
this specification individually or collectively, and any and al

conbi nati ons of any two or 25 nore of said steps or features. 6 Decenber
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Rl, R2, R3, R4, R5, R5A, R6, R6A, R R7A, R8 and RBA are independently
hydrogen, hydroxy, OR9, OC(OH O(OR9, CS(OR9, Csi(Rlo)3 , C(ORIll,
CO2R12, al kyl, haloal kyl, aryl, arylalkyl, thio, alkylt

al kyl am no, dial kylam no, nitro or halo, RO is alkyl, %@3"? ?9&1995
arylal kyl or alkylaryl, R o is independently hydrogen, alkyl or aryI R11
i s hydrogen, alkyl, aryl, arylalkyl or an amno acid, and Rl2 is hydrogen,
al kyl, hal oal kyl, aryl or arylalkyl, Xis O NR4 or S, and the drawing "_"
represents either a single bond or a double bond, which conpounds include
pharmaceutically acceptable salts theregh- with the proviso that in fornula
(1) at least one pair of R and R5A, R6 and ROA. R7 and R7A, and R8 and
R8A i s hydrogen and a single bond respectively wherein the single bond

j oi ns themg ring to which it is attached with the hetero ring, and 6
Decenber with the proviso that conpounds of the fornmula: wherein
when is a single bond or a double bond, and RA and RB are hydrogen, nethyl
or acetyl, .then Rc and RD roge /e when is a single bond and
RA is hydrdg Ef%ﬁ %ﬁfﬁ%‘ﬂ%ﬁ drogen, nethyl or acetyl, Rc
i s hydroxy or acet oxy and RD i s hydrogen, or

@ D

wheretn

Ry, Ry, Rs, Ry, Rs, Rsa, Re, Roa, Ry Ry Rg and Rgy are independently hydrogen,
hydroxy, ORg, OC(O)H, OC(O)Rg, OS{0O)Rs, OSi(Ri0)3, C(O)Ry:, COsR12, alkyl,
haloalkyl, aryl, arylalkyl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or
halo,

Ry is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,

Rip  isindependently hydrogen, alkyl or aryl,

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

Rz is hydrogen, alkyl, haloalkyl, aryl or arylalkyl,

X 1s O, NRyor S, and

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

which compounds include pharmaceutically acceptable salts thereof,

with the provise that in formula (I) at least one pair of Rs and Rsa, R and Rea. Ry and Rya,

and Ry and Ry, is hydrogen and a single bond respectively wherein the single bond joins

the phenyl ring to which it is attached with the hetero ring, and



RB and Rc are hydrogen and RD is nethoxy, are specifically excluded, and
with the proviso that conpounds of the fornula: RGO O ORo MeO wherei n
when is a single bond or a double bond, then Ro and RH are hydro or
met hyl, and Ove when " " is a single bond and Rc is net h%@‘?wé‘dﬁﬁéggﬁ%er
2005 -34 then RH is hydroxy or benzyl, are specifically excluded. 2. A
conpound of claim1l selected fromthe conpounds of general fornulae (I|a)
and (lla): RR6 wherein Rl, R2, R3, R4, R5, R6, R7 and R8 are

i ndependently hydrogen, hydroxy, OR9, OC(OH OC(OR9, OS(OR9, Osi(R o)3,
C(ORt, CO2R12, alkyl, haloalkyl, arykz.arylalkyl, thio, alkylthio,

am no, al kylam no, dial kylam no, nitro or halo, RO is alkyl, haloal kyl,
aryl, arylal kyl or al kylaryl,

with the proviso that compounds of the formula:

RAO 0 ORB RC

wherein

when "---" is a single bond or a double bond, and
R4 and Ry are hydrogen, methyl or acetyl,

then Re and Ry, are hydrogen, and

when "---" is a single bond and R, is hydrogen or acetyl,

then either Ry is hydrogen, methyl or acetyl, Rc is hydroxy or acetoxy and Rp is hydrogen,
or

Rp and R are hydrogen and Rp is methoxy,

are specifically excluded, and

with the proviso that compounds of the formula:

wherein
when "---" is a single bond or a double bond,

then R and Ry are hydrogen or methyl, and

when "---" is a single bond and Rg is methoxy,



Rio is independently hydrogen, alkyl or aryl, R 1 is hydrogen alkyl, aryl,
arylal kyl or an amno acid, and R 2 is hydrogen, alkyl, haloal kyl, aryl or
arylalkyl, Xis O NR4 or S, and the drawing " _" represe[léf) ei t her @Si ngl e
bond or a doubl e bond, which compounds include phar maced? PESFTHER08pt abl e
salts thereof, wth the proviso that in Formula (la) R6 is hydrogen. 3. A
conpound of claim2, wherein Rl, R2, R3, R4, R5, R7 and R8 are

i ndependent |y hydrogen, hydroxy, OR9, OC(OR9, OS(OR9, alkyl, aryl,

arylal kyl, thio, alkylthio, bronmp, chloro or fluoro, 6 Decenber 2005 -35 R6
is hydrogen, RO is alkyl, fluoroal kyl arjgqarylalkyl, and Xis 0. 4. A
conpound of claim3, wherein R, and R6 are hydrogen, R2, R3, R5 and Rg are
i ndependent |y hydrogen, hydroxy, OR9, OC(OR9, alkyl, aryl or arylalkyl,
R4 and R7 b droxy, OR9 or OC(O R9, RO is nethyl, ethyl,
propyl, isgrﬁ%o%b'?s rﬂ)tq&i%ﬂb%%r%rret hyl, and Xi s0. 5. A conpound of claim4,
wherei n RarascifGaldy exchydddogen, R2, R3, R5 and R8 are independently

hydr ogen, hydroxy, OR9, OC(O R9 or nethyl,

2. A compound of claim 1 selected from the compounds of general formulae (Ia) and

(Ila):

(Ia) (ITa)

wherein

Ry, R, Rs, Ry, Rs, Ry, Ry and Ry are independently hydrogen, hydroxy, ORs, OC(O)H3,
OC(O)Ry, OS(O)Ro, OSi(Rip)3, C(O)R11, COR12, alkyl, haloalkyl, aryl, arylalkyl,
thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,

Ry 1s alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,

Rio  is independently hydrogen, alkyl or aryl,

Riy  is hydrogen alkyl, aryl, arylalkyl or an amino acid, and

Rz is hydrogen, alkyl, haloalkyl, aryl or arylalkyl,

X is O, NRy or §, and

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

which compounds include pharmaceutically acceptable salts thereof,

with the proviso that in Formula (Ta) Ry is hydrogen.

3. A compound of claim 2, wherein
Ry, Rz, Rs, Ry, Rs, Ry and Rg are independently hydrogen, hydroxy, ORg, OC(O)Rs,
OS(O)Ry, alkyl, aryl, arylalkyl, thio, alkylthio, bromo, chloro or thioro,



R4 and R7 are independently hydroxy, OR9 or OC(OR9, RI9 is nethyl, and
XisO. 6. A conpound of claim5 selected from Tetraacetoxy
6-(4-(isoflavan-4',7-diol))-isoflav-3-ene-4",7-diol (2)

6- (4-(1sof | avan-4' . 7-di ol ))-isof | av-3-ene-4' . 7-diol (3) CRIFINEEASRS
(4-(isoflavan-4',7-diol))-isoflavan-4',7-diol (4)
(4-(Isoflavan-4',7-diol))-isoflavan-4',7-diol (5)

(4-(4',7-D met hoxyi sof l avan))-4', 7-di met hoxyi sof | av- 3- ene (6)

(4-(4',7-D met hoxyi sof l avan))-4', 7-di met hoxyi sofl avan (7) Tetraacet oxy
-(4-(isoflavan-4',7-diol))-isoflav-3-gpe-4',7-diol (8)
"-(4-(lsoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (9) Tetraacetoxy
"-(4-(isoflavan-4',7-diol))-isoflavan-4',7-diol (10)

3'-(4-(Isof 4 7-diol))-isoflavan-4',7-diol (11). 6 Decenber 2005 -36
7. A pr ocesﬂﬁ%l@%ﬁ? eg, preparation of a conpound of forrmulae (1) or (I1I)

whi ch procésss alkpinfindrssiRylreeactialig, axdconpound of the formula (I11) wherein
Rl, R2, R3, R4, R5, R6, R7 and R3 are independently hydrogen, hydroxy, OR9,
OC(OH, O , O5(OR9, CSi(Ro0)3, C(OR1l1, C®2R12, alkyl, hal oal kyl,
aryl, arylalkyl, thio, alkylthio, am no, alkylamno, dialkylamno, nitro
or halo, R9 is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl, RoOis

i ndependent% y hydeogennd af dgim drwhgrgit . R11 is hydrogen, al kyl, aryl,

aryl al kyl %, aﬁ@R?ﬂeQ&d?o‘“gEﬂ and
Rz, R3;, Rs and Ry are independently hydrogen, hydroxy, ORy, OC(O)R,, alkyl, aryl or

arylalkyl,

R4 and Ry are independently hydroxy, ORy or OC({O)Ro,

Ry 1s methyl, ethyl, propyl, isopropyl or trifluoromethyl, and
Xis 0.

5. A compound of claim 4, wherein

Ry and Rg are hydrogen,

Rz, R3, Rs and Ry are independently hydrogen, hydroxy, ORy, OC(O)Rs or methyl,
R4 and R; are independently hydroxy, ORg or OC(O)R,,

Ry is methyl, and

Xis O.

6. A compound of claim 5 sclected from:
Tetraacetoxy 6-(4-(isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (2)
6-(4-(Isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (3)
Tetraacetoxy 6-(4-(isoflavan-4',7-diol))-isoflavan-4',7-diol (4)
6-(4-(Isoflavan-4',7-diol))-isoflavan-4',7-diol (5)
6-(4-(4',7-Dimethoxyisoflavan))-4',7-dimethoxyisoflav-3-ene (6)
6-(4-(4',7-Dimethoxyisoflavan))-4',7-dimethoxyisoflavan {7)
Tetraacetoxy 3'-(4-(isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (8)
3'-(4-(Isoflavan-4',7-diol))-isoflav-3-ene-4',7-diol (9)
Tetraacetoxy 3'-(4-(isoflavan-4',7-diol))-isoflavan-4',7-diol (10)
3'-(4-(Isoflavan-4',7-diol))-isoflavan-4',7-diol (11).



R12 is hydrogen, alkyl, haloal kyl, aryl or arylalkyl, OR13 is hydroxy,

anot her | eaving group or an electron withdrawing group, Xis O NR4 or S,

and the drawing "_" represents either a single bond or Gq?ugkgxﬁge

whi ch conpounds i ncl ude pharnaceutical |y acceptable salts With the

proviso that in the preparation of conpounds of fornmula (1) at |east one of

R5, R6, R7 and R8 is hydrogen, wth a coupling agent. 8. A process of

claim7, wherein the conpound of fornulae (I) or (lI1) is as defined in any

one of clains 2 to 6. 9. A process of claim?7 or 8, wherein the coupling

agent is phosphorus pentoxide, hydrogenesperoxi de, permanganate or a Lew s

acid. 6 Decenber 2005 -37 10. Use of one or nore conpounds of fornulae (1)

and (11) as defined in claim1l. for the nmanufacture of a nedi canment for

the treatment of proRUYbAKL BrfhrafloflbPeasap Tttt 1F6l GGLAHcH potss @)

all forns of cancer inc I hg pre-m |gna beni gn and irgnant in al

ti ssues ofcompexbmdyumgac@nnamdbéﬂwdédmdsﬂﬂhe sole formof anti-cancer

therapy or in conbination with, other forns of anti-cancer therapy

including but not limted o di gt her apy and chenot herapy; b) di seases
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wherein

Ry, Rz, R3, Ry, Rs, Rs, Ry and Ry are independently hydrogen, hydroxy, ORs, OC(O)H,
OC(O)Rs, OS(O)Rs, OSi(R1g)3, C{(O)R;1, COR 3, alkyl, haloalkyl, aryl, arylalkyl,
thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,

Ry is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,

Rio  is independently hydrogen, alkyl or aryl,

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

Rj);  is hydrogen, alkyl, haloalkyl, aryl or arylalkyl,

OR;3 is hydroxy, another leaving group or an electron withdrawing group,

X is O, NR; or S, and

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

which compounds include pharmaceutically acceptable salts thereof,

with the proviso that in the preparation of compounds of formula (1) at least one of Rs, R,

R; and Ry is hydrogen,

with a coupling agent.

8. A process of claim 7, wherein the compound of formulae (1) or (II) is as defined in

any one of claims 2 to 6.

9. A process of claim 7 or 8, wherein the coupling agent is phosphorus pentoxide,

hydrogen peroxide, permanganate or a Lewis acid.



c) papul onodul ar skin lesions including but not limted to sarcoidosis,
angi osarconmm, Kaposi's sarcone, Fabry's Disease d) papul osquanous skin

| esions including but not limted to psoriasis, Bowen's %tseas g
Reiter's Disease; e) actinic damage characterized by dege F%?Té%{éﬁQ nges
in the skin including but not limted to solar keratosis, photosensitivity
di seases, and wrinkling; f) diseases and di sorders associated with abnorma
angi ogenesi s affecting any tissue wthin the body including but not
limted to hemangi omas and tel angi ectasia; g) proliferative disorders of
bone marrow i ncluding but not limted t®yegal obl astic disease,

nmyel odyspl asti ¢ syndrones, polycythem a vera, thronbocytosis and
nyel of i brosis; h) autoi mune disease characterized by abnor mal
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fi bromuscul ar dyéﬁ@hsﬁaymk)thmﬁa&$3;and di sorders associated with abnorma

| mmunol ogi %‘3" " SR GRa disorders associated with inflammatory reactions of an abnormal or
prolonged nature in any of the body’s tissues including but not limited to
rheumatoid arthritis, tendonitis, inflammatory bowel disease, ulcerative colitis,
Crohn’s Disease, sclerosing cholangitis;

c) papulonodular skin lesions including but not limited to sarcoidosis, angiosarcoma,
Kaposi’s sarcome, Fabry’s Disease

d) papulosquamous skin lesions including but not limited to psoriasis, Bowen’s
Discase, and Reiter’s Disease;

e) actinic damage characterized by degenerative changes in the skin including but not
limited to solar keratosis, photosensitivity diseases, and wrinkling;

f diseases and disorders associated with abnormal angiogenesis affecting any tissue
within the body including but not limited to hemangiomas and telangiectasia;

2) proliferative disorders of bone marrow including but not limited to megaloblastic
disease, myelodysplastic syndromes, polycythemia vera, thrombocytosis and
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 characterized by degenerative changes in
the structure of the neurological system including but not limited to Parkinson’s
Disease, Alzheimer’s Disease, muscular dystrophy, Lou-Gehrig Disease,
motorneurone disease;

1) diseases and disorders associated with degenerative changes within the walls of

blood vessels including but not limited to atherosclerosis, atheroma, coronary artery




including but limted to dermatonyositis and scl eroderma; 1) di seases and
di sorders associated with degenerative changes within the eye including
but not limted to cataracts, macul ar degeneration, reti né’;lhsatro%‘kgﬁJ 5Wlth
the proviso that where the use is in the manufacture of a % P for
the treatnment of hyperchol esterolem a then conpounds of the fornula: Owe
RAO wherein when is a single bond or a double bond, and R a and Rn are
hydrogen, methyl or acetyl, then Rc and RD are hydrogen, and when is a
single bond and RA is hydrogen or acetyl, then either Rn is hydrogen,

met hyl or acetyl, Rr, is hydroxy or acegaxy and RD is hydrogen, or Rn and
R( are hydrogen and R v is nethoxy, are specifically excluded. 11. Use of
one or nore conpounds of forrmulae (1) and (I1) as defined in claim210 for

t he manuf acture 4 r r C
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(ii) conditi onsmcrmm@lb@%&méuaa M&@o@m@aﬁma@@&ﬁﬁgen/ androgen bal ance
includin
g diseases and disorders associated with degenerative changes within the eye

mcluding but not limited to cataracts, macular degeneration, retinal atrophy,

with the proviso that where the use is in the manufacture of a medicament for the treatment

of hypercholesterolemia then compounds of the formula:

RO o. CRs Rc

RAO o)

wherein
when "---" is a single bond or a double bond, and
R4 and Rg are hydrogen, methyl or acetyl,

then R and Ry, are hydrogen, and

when "---" is a single bond and R, is hydrogen or acetyl,

then either Ry is hydrogen, methyl or acetyl, Re is hydroxy or acetoxy and Ry is hydrogen,
or

Ry and R are hydrogen and Ry is methoxy,

are specifically excluded.

I1.  Use of one or more compounds of formulae (I) and (II) as defined in claim 10 for

the manufacture of a medicanent for the treatment of:



but not limted to benign prostatic hypertrophy, infertility, gynecomasti a,
al opecia hereditaria and various other forns of bal dness. 12. A

pharmaceutical conposition which conprises one or nore c ﬁgounﬂ% %é05
formulae (1) and (Il1) as clained in claim1 in associati W Ofie-Or nore

pharmaceutical carriers and/or excipients. 13. A drink or food-stuff,

whi ch contains one or nore conpounds of forrmulae (1) and (I11) as clained
inclaiml. 14. A conposition conprising one or nore conpounds of fornmnul ae
(1) and (Il1) as defined in claiml, vitamn E, and optionally a
pharmaceutically, veterinarially or cagpetically acceptable carriers

and/ or exci pients.

] conditions in women associated with abnormal estrogen/androgen balance
including but not limited to cyclical mastalgia, acne, dysmenorrhoea, uterine
fibroids, endometriosis, ovarian cysts, premenstrual syndrome, acute menopause
symptoms, osteoporosis, senile dementia, infertility; and

(ii)  conditions in men associated with abnormal estrogen/androgen balance including

but not limited to benign prostatic hypertrophy, infertility, gynecomastia, alopecia

hereditaria and various other forms of baldness.

12. A pharmaceutical composition which comprises one or more compounds of
formulae (I} and (I1) as claimed in claim 1 in association with one or more pharmaceutical

carriers and/or excipients.

13. A drink or food-stuff, which contains one or more compounds of formulae (I) and

(II) as claimed in claim 1.

14, A composition comprising one or more compounds of formulae (I) and (II) as
defined in claim 1, vitamin E, and optionally a pharmaceutically, veterinarially or

cosmetically acceptable carriers and/or excipients.



