WO 01/ 17986 PCT/ AUCO 01056 -1 COVPCSI TI ONS AND THERAPEUTI C METHODS
| NVOLVI NG | SOFLAVONES AND ANALOGQUES THEREOF This invention relates to

conpounds, fwomwhass ons, drinks, foodstuffs, methods and pchRgieargyti ¢ uses
i nvol vi ng, containing, conprising, including and/or for preparing certain
I sof | avone conpounds and anal ogues thereof. According to an aspect of this
I nvention there is provided isoflavone- conpounds and anal ogues thereof of
the general formula l: W R / Al (1) z 13 10 R2 inwhich R and R2 are

i ndependent | y hyGOMROSITIONSGYD TERRAEY DIRUETHEIOINOLVENE C(OR O
COOH, CO2RI o, CONR3R4, oal kyl arvl al kyl , thio, alkylthio,
am no, al kylam no, di aFWﬂ@SnﬁﬁMéébgsﬁ@?é hydr ogen, and Wis
R1, A is hydrogen, hydroxy, NR3R4 or thin, and Bis selected from R5 R5 R5
ken together with the carbon atons

AY Y Y or 0.0Wis and A and. B t al
to which tﬁgv '?%%TE%E@Q""WB‘I“%%% ‘ﬁé“ﬁ%ﬂﬁﬂ@df"mlﬁqgfss@f’t@@isé&df rom
W01/ 17986thefapévticustsQiving, céntaining, comprising, including and/or for preparing certain

isoflavone compounds and analogues thereof,

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

analogues thereof of the general formula I:

O]

10 R
in which
R; and R; are independently hydrogen, hydroxy, ORg, OC(O)R,0, OS(O)R e, CHO,
C(O)Ry0, COOH, COzR1p, CONR;Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,
15 Z ishydrogen, and
W is Ry, A is hydrogen, hydroxy, NRaR; or thio, and B is selected from

Rs Rs Rs
O O O

W isR,, and A and B taken together with the carbon atoms to which they are attached
form a six-membered ring selected from



Re XRe XR6 XVYy RITORTOor XRe XReYY OR/ W A and B taken .
together with the groups to which they are associated conprise R8 R8 Re Rl
NR6 R '"Nweoki?98¢ Re , or z Y ZY ZYR2 OR2ZOR2 O Wciboboiosken
together with the groups to which they are associated conprise Ra Re R8 R,
/| NRoR /, NRRp R/ NRo ZBZBZB R5RR and Bis RS Re R5 Y
YY OOO wherein WO 01/17986 PCT/ AURQ 01056 -3 R3 is hydrogen, alkyl,
aryl, arylalkyl, an am no acid, C(ORll where R11 is hydrogen

X R6 X Re X RB

. v - v

Rs
R4 NR;o
Z B
5 Re
and B is
Rs Rs Rs
l N
Y Y
() @] 0

wherein



alkyl, aryl, arylalkyl or an am no acid, or CO2R12 where R12 is hydrogen,

al kyl, haloal kyl, aryl or arylalkyl, R4 is hydrogen, alkyl or aryl, 5 or
R3 and R4 t aRP1{Ig8€t her with the nitrogen to which t hey ®crawpe/eiodsed
conprise pyrralidinyl or piperidinyl, RS is hydrogen, C(ORE 1 where Rl11
Is as previously defined, or CO2R12 where R12 is as previously defined, R6
I s hydrogen, hydroxy al kyl, aryl, ani-Be, thio, NR3R4, COR11 where Rl 1 is

as 10 previousl ef i ned, CO2R12 where R12 is as previ ously defined or
CONR3R4, R7Rj ds %ylnqgsgeqﬂcyl @tyd) ARlalkyhary anif] dcid, £(@R1pwhere Buisis hydiedenned,

al kyl, haI oal kyly, QF ﬁll ﬁ{ggr 34

| ndependent |y hydr%@h"aryl o?%)ﬁjnuﬁ f1§ éfﬁj{ lg'bg 9%?%1”?8@51’ al koxy or
alkyl, RO is alhlayohl,kyha!’wbmmyhlkylaryl arylal kyl, C(ORL1l where RII is as
previ ousl y pﬁgii R13) 3 where R13 i s as previously defined,

R10 is hydrogen ?&%‘F an%ﬁf’r%r§ , amno, aryl, arylalkyl, an am no acid,

al kyl am rfo ersdnangakmmg@herwm tlntr:ﬂtm’gegtmemcle&emm aachétbeonmprisé ngl e bond or

a doubl e bond, X é) S, and 20 Yis /RIB R14 R B wherein R4,
R15 and R16 ar & ﬂ&%‘b" r?ﬁg’ﬁfrf ’ﬂ’ydr ogen, hydroxy, ORg, OC(O) R o, OS(O) Rl14,

CHO, O O) RIR, i€5YakbefIXBIRY: WEERRS 3 as pledpily &t ok QO R amptne R i k!
thi o, al kylthi ?Hevmusgrgegned al kyl am no, dialkylamno, nitro or halo, wth
the proviso th

Rs is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3Rs, COR;1 where Ry is as
10 previously defined, CO,R > where Ry, is as previously defined or CONR3Ry,,
R; is hydrogen, C(O)R,; where Ry is as previously defined, alkyl, haloalkyl, aryl,
arylalkyl or Si(R;3); where each Ry3is independently hydrogen, alkyl or aryl,
Rg is hydrogen, hydroxy, alkoxy or alkyl,
Ry is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where Ry; is as previously defined, or
15 Si(Ru3); where R;3 is as previously defined,
Ry is hydrogen, alkyl, haloalkyl, amino, aryl, arylaikyl, an amino acid, alkylamino or
dialkylamino,
the drawing "---" represents either a single bond or a double bond,
X is0O,NRsor S, and
20 Yis

L

R15
wherein
R4, Ry5 and Ry¢ are independently hydrogen, hydroxy, ORy, OC(O)R;0, OS(O)R19, CHO,
C(O)R19, COOH, CO5R 10, CONR3Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
25 amino, alkylamino, dialkylamino, nitro or halo,
with the proviso that
when



when WO 01/17986 PCT/ AU00/ 01056 -4 R, is hydroxy, or OC(O RA where RA is
al kyl or an am no acid, and R2 is hydrogen, hydroxy, ORB where RB is an
amino aci d YPWBPRA where RA is as previously defined, Remsussdmshydrogen,
then 5 Y is not 4-hydroxyphenyl or 4-al kyl phenyl; when R is hydroxy, or
OC(O RA where RA is alkyl or an am no acid, and R is hydr ogen, hydroxy,
ORB where RBis an amno acid or C(O)‘QA Wnere RA is as 10 previously
defined, and Y is 4- hydro henyl or 4-al kyl phenyl, then Wis not

hydr ogen; When ishy Q@ﬁ@blﬁw here)Ra ixallo) pengraineagidh and al kyl or an ami no

acid, and gy 'Sxﬁwh%%&gwmﬁﬁid e 18} f4h B GeION, Ine R pgD,  hen

R2 is not hydrogen, r OX where RB is an am RA wher e
RA is as previ BIS’E!"?SHé?ﬁWéandand 20 when R2 is hydrogen, hydroxy, ORB
where RB i syan Qfyifg g;lﬂggnor C(ORA where RAis as previously defined, and
Y i s 4-hydroxyphenyl 4 al kyl phenyl, and 25 Wis hydrogen, then Rl is
not hydPoxy or"@(@ﬁmmﬁfé’lmﬁmlahﬂw, or an anino acid.

when .

R, is hydroxy, or OC(O)Ra where R, is alkyl or an amino acid, and

Ry is hydrogen, hydroxy, ORp where Ry is an amino acid or C(O)R where R4 is as
10 previously defined, and

Y is 4-hydroxyphenyl or 4-alkylphenyl, then

w is not hydrogen;

- when _
15 R is hydroxy, or OC(O)Rs where R, is alkyl or an amino acid, and
Y  is4-hydroxyphenyl or 4-alkylphenyl, and

W is hydrogen, then
Ry is not hydrogen, hydroxy, ORg where Ry is an amino acid or C(O)R, where R, is
as previously defined; and |
20
when
R, is hydrogen, hydroxy, ORp where Rp is an amino acid or C(O)Rx where R, is as
previously defined, and
Y is 4-hydroxypheny! or 4-alkylphenyl, and
25 W is hydrogen, then

Ry is not hydroxy, or OC(O)R where R, is alkyl or an amino acid.



0:01/ 17986 PCT/ AUO0/ 01056 -5 According to another aspect of this invention
there is provided isoflavone conpounds and anal ogues thereof of the
general formubaiimee W R1L / A1 (11) ZA B R2 in which Spdivavoodidse are

i ndependent |y hydrogen, hydroxy, OR9, OC(O R o, OS(OR o, CHO C(ORIo,
COOH, CO2RIO CONR3R4, al kyl, haloal kyl, aryl, arylalkyl, thio, alkylthio,
am no, al kyl am no, dial kyl am no, nitr&d-or halo, ZA is OR9, OC(0)R10,
CS(ORO CHO C(OR o0, COON, CO2Ri 0, CONR3R4, al kyl, hal oal kyl, aryl,

aryl al kyl, tkbading Ldatother ispecanfmrs,xmehﬁqulthm is@rovitled lisosiinane nempounds andor 10

hal o, and W R, A i dr o oxy, NR3R4 or thio, and B is selected
from R5 R5% 0%?9'&"7’“}15‘6 %ﬁ}é’“ﬁ?{ ‘and A and B taken together with the
carbon atons to which they are attw,hed forma six-nmenbered ring sel ected
fromX R6 XR6E XR6 Y Y R7g?7XO,Rr X Rs

1

(in
Z5 B
Rz
in which
5 R; and R; are independently hydrogen, hydroxy, ORy, OC(O)R19, OS(O)R10, CHO,

C(O)R;0, COOH, CO,R 19, CONR3Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,

Za is ORg, OC(O)R;0, OS(O)R 0, CHO, C(O)R19, COOH, COzR;10, CONR3Ry, alkyl,
haloalkyl, aryl, arylalkyl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or

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

R5 R5 R5
I N £
Y Y
O O 0

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

form a six-membered ring selected from

R R
SO e

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

15



YY 150 OR7 W A and B taken together with the groups to which they are.
associ ated conprise WO 01/17986 PCT/ AUOO/ 01056 -6 R8 RB RB R, NRs RL N Rs
cijrrz 6 orwodenM¥seZq Y R2 R2 0 R2 0 Wand A taken toget harr/adobBrokdre gr oups
to which they are associated conprise R8 Ra R8 Rl NR10 R)$E R10 R1 / NR10O
Z0BZgZgB R R R and BisRERRESRS \' Y YY5OOO wherein R3is
hydr ogen, al kyl, aryl, arylalkyl, an-a8dno acid, C(ORll where R11 is
hydrogen al kyl, aryl, arylalkyl or an am no acid, or CO2R12 where Rl12 is
hydr ogen, al kyl, al oal kyl, aryl or Rgylalkyl, 10 R4 ig hydrogen, alkyl or
aryl, or R3 and R4& aken together with the nitrogen whilch they are attached
are pyrrolidinyl | peridinyl, vhydr ogen, (( where R11 is as
previously defjnedd{ or NO2F2 vahere R12:Ni S as

Rz O R, O R, O

and Bis

5 o
wherein .
R; is hydrogen, alkyl, aryl, arylalkyl, an amino acid, C(O)R;; where Ry, is hydrogen
alkyl, aryl, arylalkyl or an amino acid, or CO2R;> where R;; is hydrogen, alkyl,
haloalkyl, aryl or arylalkyl,
10 R, is hydrogen, alkyl or aryl,
or R; and Ry taken together with the nitrogen which they are attached are pyrrolidinyl or
piperidinyl,
R; ishydrogen, C(O)R1 where Ry, is as previously defined, or CO;R; where R, is as
previously defined,
15 Rs ishydrogen, hydroxy, alkyl, aryl, amino, thio, NRsRy, COR( where Ry is as
previously defined, CO2R 2 where R, is as previously defined or CONR3Rs,



pr-evi ously defined, 15 R6 is hydrogen, hydroxy, alkyl, aryl, amno, thio,
NR3R4, COR11 where R11 is as previously defined, CO2R12 where R12 is as
previously [ r CONR3R4, WO 01/17986 PGI/ AU04/ 01056,

hydr ogen, C(c%g)l%}?g\s}\ﬁere R11 is as previously defined, alk F’ZHW 5Fkyl
aryl, arylalkyl or Si(R13)3 where each R13 is independently hydr ogen,

al kyl or aryl, R8 is hydrogen, hydroxy, alkoxy or alkyl, R9 is alkyl,

hal oal kyl, aryl, arylalkyl, C(ORl1l where R11 is as previously defined, or

oS TS Wi Sl eon o 1t g BTy
di al kyl am no, arlalkyt avﬁiﬁigs)ﬁwbﬁewh&aleuﬁq@nd@ﬂghy;gbm oorryh doubl e bond,

Xis O NR4xOr. \ R14 15 wherein R14, R's and R16
are i ndepengé {S%?/'dl%g%r’#g ﬁlﬁ%goxy, l(]?9 OC(O Rlo, OS(O Ri o, CHO
C(O Rlo, CORN xs@D@'RhaLoalmL\BSR&ylaﬁdykﬂ(O)MaWbaé Ryilis asprq\houshzrc;cﬁastd;yt t hi o,

al kyl t hi | am no a mno, nitro or halo. It has

surpri si ggl y Bﬂlﬁ'(’fi%?’staﬁgm?'ﬂ\’fb%ﬁgft hat conpounds of the general

formul ae | R@(nd hbrﬂrogéﬁl, alR{ll, haldalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or
dialkylamino,

the drawing "'---" represents either a single bond or a double bond,
X isO,NRjor S, and
10 Yis

Ris
| P

=
Ré R4
wherein
Ri4, Ris and Rys are independently hydrogen, hydroxy, ORg, OC(O)R s, OS(O)R;8, CHO,
C(O)R;9, COOH, CO:R g, CONR;3Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
15 amino, alkylamino, dialkylamino, nitro or halo.

It has surprisingly been found by the inventors that compounds of the general formulae I
and II:

)

20



| (1) ZBR2 20 WO 01/17986 PCT/ AUOO/ 01056 -8 W R1/ A ZABR2 in
which R, R2, W A B, Z and ZA are as defined above have particul ar
utility andwexoiagssé veness in the treatnent, prophyl axi s,p@fmbdoﬁfﬁgi on

def ence agai nst, and/or prevention of nmenopausal 5 syndrone Including hot
flushes, anxiety, depression, nood swi ngs, night sweats, headaches, and
urinary incontinence; osteoporosis; q&f<enenstrual syndrone, including fluid
retention, cyclical mastal gia, and dysnmenorrhoea; Reynaud's Syndrone;
Reynaud' s Phenonenon; Buergers DWsease; coronary artery spasn m graine
headaches; hypertension; bepign rostﬁtic hypertrophy; all fornms of cancer
i ncl udi ng breast cancer; 10 ufews gancer; ovarian cancer; testicular
cancer; |arge bowel cancer; end¢ i al cancer; (l)prostatic cancer; uterine
cancer; atherosclerosis; A zperexs digease; inflammtory diseases

i ncl udi ng inflammtory bowel Wi sedse, Ul cerative colitis, Crohns disease;
rheumatic di seases including rheuffatoid arthritis; acne; bal dness including
mal e pattgpuhal dness (al opecia hereditaria); psoriasis; diseases

associ ated with oxidant stress including 15 cancer; nyocardial infarction;
stroke; arRihRytWsA, B fanddataré asdigfioel abeivehave partieularutitint ada€fectivencsh its

accordi ng t . sent .invention there.is provided a

met hod 1 o bE AR AIRER ufiiohli BHERE Raipfl 5iler BviniEh Brmng et

and/ or 3pr evedroie incbilingshov flushes; bnxistydpression, mobd skvings, hight sweashes, anxiety,

depressio %a&gﬂg, &W\Qﬁﬁry iﬂéogmeﬁ%gttegpomsis; premenstrual syndrome, including fluid
retention, cyclical mastalgia, and dysmenorrthoea; Reynaud's Syndrome; Reynaud's

Phenomenon; Buergers Disease; coronary artery spasm; migraine headaches;
hypertension; benign prostatic hypertrophy; all forms of cancer including breast cancer;

10 uterine cancer; ovarian cancer; testicular cancer; large bowel cancer; endometrial cancer;
prostatic cancer; uterine cancer; atherosclerosis; Alzheimers disease; inflammatory
diseases including inflammatory bo%l disease, ulcerative colitis, Crohns disease;
rheumatic diseases including rheumatoid arthritis; acne; baldnesé including male pattern
baldness (alopecia hereditaria); psoriasis; diseases associated with oxidant stress including

15 cancer; myocardial infarction; stroke; arthritis; sunlight induced skin damage or cataracts.

Thus according to another aspect of the present invention there is provided a method for
the treatment, prophylaxis, amelioration, defence against, and/or prevention of menopausal
syndrome including hot flushes, anxiety, depression, mood swings, night sweats,

20  headaches, and urinary incontinence; osteoporosis; premenstrual syndrome, including fluid
retention, cyclical mastalgia, and dysmenorrhoea; Reynaud's Syndrome; Reynaud's
Phenomenon; Buergers Disease; coronary artery spasm; migraine headaches;
hypertension; benign prostatic hypertrophy; all forms of cancer including breast cancer;
uterine cancer; ovarian cancer; testicular cancer; large bowel cancer; 'endomctrial cancer;

25  prostatic cancer; uterine cancer; artherosclerosis; Alzheimers disease; inﬂat_nmatory
diseases including inflammatory bowel disease, ulcerative colitis, Crohns disease;

rheumatic diseases including rheumatoid arthritis; acne; baldness including male pattern



20 headaches, and urinary incontinence; osteoporosis; prenenstrual
syndrone, including fluid retention, cyclical nmastalgia, and
dysmenor r hoewo oRRgseaud’ s Syndrone; Reynaud's Phenonmenon; pdugtddeics D sease;
coronary artery spasm m grai ne headaches; hypertension; benign prostatic
hypertrophy; all forns of cancer incl.uding breast cancer; uterine cancer;
ovarian cancer; testicular cancer; |argge bowel cancer; endonetrial cancer;
25 prostatic cancer; uterine cancer; arhherosclerosis; Al zheinmers disease;
i n}‘ | amat g y?]ldﬁhsﬁem@eea haedm;ﬂa)ngohﬁsﬁd amemsbchwd@hthdsxﬁﬁmh essuh&xgrueg,t ive
colitis, ohns di se rheunatic di sea rheumat o

arthritis; SEHNE: DO LRIoHRD: Sarks saﬁfahmnﬁ PR A G BRRARICO 01056
-9 bal dneSS(&ﬁ&@paﬁaﬁe heeadi fewhlea}o asiBetheddpettic ﬂd:&@i@ﬁ@;waﬁﬁ eGhprisesdl with

oxi dant stre i ncludin cang cardial infar stroke; aréhrltls
sunl i ght | n GXElGFORE P 4his aReyiicalty effeotive prgpon oF B oREp S

ref erredst Of&ﬁmtabﬁaﬁdmgg%ﬁé&éyévé.ndl cations") which conprises

adm nistering to a subject a therapeutically effective anount of one or
nore conpounds of 5 fornulae 1 and Il as defined above. Yet another aspect

of the pr es%{aﬂofh%@&bé&@fﬂ:@pﬁe%tﬁ$&tﬁﬁ:§tﬁé‘ﬁk@‘6?@oﬁnﬂ%ﬁs@ﬂ&hﬁﬁe|Iaﬁ’d"ﬂ I for
t he manufacture of a nedi canment for the treatnent, anelioration, defence

agai nst , pf%&m@%f@mﬁﬂfﬁdﬁd}ﬂa@?@r{?ﬁthﬁ“@#m?fﬁaeamﬂm%%dﬁnqeﬁéa@ﬂer apeutic

i ndi cati ons,, mipﬁyléhé&dd/oa?&wé}%nam&%n{affemﬁee ﬁﬁﬂemmmdw on is the use of
one or rmre conmpounds o formulae I and Il inthe treatnent, anelioration,
def ence anl nst, prophylaxis and/or prevention of one or nore of the

t her apeut i cm%&ﬁ&ag;raa of 4 pAReh YRk A1s 83 6FIr oB i ite BEABRALL dmvent | on

conprises an agent atment, prophylaxis, anelioration, defence
agai nst andfemulae &andfb mth@vea@mrt,tm@q@é% ﬂefeﬂ%égﬁﬂﬁtﬂ revphylaisisad{o% onpr i ses

one or nore f%%mﬂlaﬁ&xc%’n{ogm&ﬁerhpﬁﬁgﬂdlz &gkher alone or in association

with one or nore carriers or exclplients further aspect of the
invention is a therapeutic conposition which conprises one or

15  And another aspect of the present invention comprises an agent for the treatment,

prophylaxis, amelioration, defence against and/or treatment of the therapeutic indications
which comprises one or more compounds of formulae I and II either alone or in

association with one or more carriers or excipients.

20 A further aspect of the invention is a therapeutic composition which comprises one or
more compounds of formulae I and II in association with one or more pharmaceutical

carriers and/or excipients.

A still further aspect of the present invention is a drink or food-stuff, which contains one or
25  more compounds of formulae I and II.

Another aspect of the present invention is a microbial culture or a food-stuff containing
one or more microbial strains which microorganisms produce one or more compounds of
formulae I and II.



nore conpounds of formulae | and Il in association with one or nore

pharmaceutical carriers and/or excipients. A still further aspect of “the
present i nv®R%AM8¢ s a drink or food-stuff, which contai NBCRMRN0OI0S6 25 nor e
conmpounds of formulae I and I1. Another aspect of the present invention is

a mcrobial culture or a food stuff containing one or nore nicrobial
strains V\/ni ch mcroorgani sms produce™ the or nore conpounds of fornul ae |
and 11. 01/ 17986 PCT/ AU00/ 01056 -10 Still another aspect of the
present |n grheragpest eithe pregsbingentian Felatef te PRRMIIBITE SHeFoMBRENMS Whiskiuce one

or nore cormmséﬂ&lecaﬁxﬁ&éea&p%nds@mmaﬂaexﬁ’ﬁ@ﬁembérm}h@n{{b&&&%&ﬁ%ém s a

purified culture, which may be adm xed and/or adm ni stered wth one or nore
ot her cul Pyrfied Gyitmeen which sy be admiyed sdéor gdministered with pnegidnare other Thr oughout

(hi s Speci Gukaed AR Pk SofipainiBottbinilled G o, Unl ess the text requi res
ot herw se, t e word "conprise", and variations such as "conprises" or

"conpriSing", will be understood to inply the inclusion of a stated

i Nt eger or ThiGRnGY: 4l @é@iﬁe;uoh%@ﬁﬁrcﬁuﬂgwﬁt:ﬁmowbamesea{etm% @1&@4 usion of ‘any
ot her integer Or step. or group of Integers or ste S. ?1 erm "al kyl"

i s taken t@thme fehaet Word {"eommpyise”, ewhmam smhaaémrwéiuon"mmgr,m%s such

as net hyl, lary
butyl, and th a’%rstﬁ&f@@*hlg mﬁs@afﬁ&?{))fuap Mhﬁeg&r%%ﬁ n at o é]% erably
from1 to @utwmmmofmm@ermma@wrmhyfmteecrhytstmsc)pyl or

i sopropgyl . The al kyl group may optionally be 15 substituted by one or nore
of fluorine, chlorine, bromne, iodine, carboxyl, C-C4- al koxycarbonyl,

Cl1- C4- al ky Tasievo-"elkyl dsitaken tdimegirhotiTatraipht ghain and branched ehainalkyl gyapoxych,
Ci - C4-al koxy Ihpi Bt propylsobtbpdl, 1 SOSIRANSEbRN, ey B! drdlhd V.

C3- C6- cycl oafnk
The alkyl group has 1 to 10 carbon atoms, preferably from 1 to 6 carbon atoms, more

preferably methyl, ethyl propy! or isopropyl. The alkyl group may optionally be

15  substituted by one or more of fluorine, chlorine, bromine, iodine, carboxyl, C;-Cy4-
alkoxycarbonyl, C;-Cs-alkylamino-carbonyl, di;(Cl-C4—alky1)-amino-carbonyl, hydroxyl,
C,-Cs-alkoxy, formyloxy, C,-Cs-alkyl-carbonyloxy, C;-Cy4-alkylthio, C3-Cg-cycloalkyl or
phenyl.

20  The term "aryl" is taken to include pheny! and naphthyl and may be optionally substituted
by one or more C;-C,-alkyl, hydroxy, C;-C4-alkoxy, carbonyl, C-Cs-alkoxycarbonyl, C;-
Cs-alkylcarbonyloxy or halo.

The term "halo" is taken to include fluoro, chloro, bromo and iodo, preferably fluoro and

25  chloro, more preferably fluoro. Reference to for example "haloalkyl” will include
monohalogenated, dihalogenated and up to perhalogenated alkyl groups. Preferred
haloalkyl groups are trifluoromethyl and pentafluoroethyl.

Particularly preferred compounds of the present invention are selected from:
30



phenyl . -20 The term"aryl" is taken to include phenyl and naphthyl and may
be optionally substituted by one or nore Cl-4-al kyl, hydroxy,

Cl - C4- al koxywoourrienyl , Ci - C4- al koxycar bonyl, Cl- C4-al kybcrstnonysexy or
hal o. The term "halo” is taken to include fluoro, chloro, bronmo and i odo,
preferably fluoro and 25 chloro, nore preferably fluoro. Reference to for

exanpl e "hal oal kyl"™ will include nordbal ogenated, dihal ogenated and up to
per hal ogenat ed al kyl groups. Preferred hal oal kyl groups are

trifluoronet By S pe af | uor oet hyl . ParAdémul 3 .ef erred conpounds of
the present inve gl selected from 30 B6 PCT/ AUOCO 01056

-11 HO O ACO cl Ac O HO O cl D/ QAc OOH H/ AcO

OAc OAc HO O

OAc



Me OH WO 01/17986 PCT/ AUO0O/ 01056 -12 HOO+ Cl HO/ O\ / \ OH\ / \ OH OH
OH OCd HQOHOO OHOH OC HOACO/ O OHQAc OHOAc HO/ ff OVt OH
H Conpoun‘ﬁg"lﬂ”fﬁne present invention have particul ar af§IIAI®0DO86 i n t he
treatment of 5 diseases associated with or resulting from estrogenic
effects, androgenic effects, vasodilﬁgory and spasnodic effects,
mflammtory effects and oxi dative effects. WO 01/17986 PCT/ AUOO/ 01056 ~-13
The amount of one or nore conpounds of forrmulae | and Il which is required
in a therapeutic treatnment according to the invention will depend upon a
nunber of factors, whi chginclude the speC|f|c application, the nature of

t he particdﬂ e o+fAd used, the condi eated, the node of
adm ni stration
or 11 may be athy

BHner and anmey 1S OH

OH O OAc O
OH : OAc

OH

Compounds of the present invention have particular application in the treatment of
5  diseases associated with or resulting from estrogenic effects, androgenic effects,
vasodilatory and spasmodic effects, inflammatory effects and oxidative effects.



conventional ly practised. See, for exanple, Goodman and G | man, The

Phar macol ogi cal Basis of Tlterapeutics, 1299 (7th Edition, 1985). The
specific dosgg@yivesd | sed will depend wupon the condition 'fﬂﬁon}'o? ted, the
state of the subject, the route of admi nistration and other we nown
factors as indicated above. In general, a daily dose per patient may be in
10 the range of 0.1 ng to 2 g; typicakby fromO0.5 ng to | g; preferably
from50 ng to 200 ng. The production of pharnaceutical conpositions for
the treat "efthe fhodn?6r 2ot ABR opouridd 9 Rt an B iith @ eafirkPRG ar e
typically prepared by adm xture of the conpounds of the " invention (for
conveni encethsmapegictteatment aseordiag tathe invention vall depead wnompaumberof fagterd one or 15
nore pharm Is b ' NatE : ' r

exci pi ents g@i&g@ﬁﬁ%ﬁgﬁﬁﬁ? Eealéart. %ﬁ‘e}é%{lﬁﬁ?&%@agﬁj@gur se, be

accept abl e rendition being dreated, theanodg oﬁahpiaistraﬁoaan#thncmﬁtioatoﬁd}e’paﬁmr edients in

the formyl atd llgﬂt e‘ﬁlﬁﬁi'g!ﬂ%l ' e carrier or
20 exci B?entbloﬁlgg‘ﬂiggejog%so | oé?ﬁggﬁeqw , or @%xﬁ%ﬂgﬁd&ﬁ{a@%&r}tég ably

fornul at ed vénvinticnellycpragised Seasorexample; Goxizyan and Gimem@he Phamaedibgicgl whi ch
may contai nyf [, 5% t.0_ 59% | fth ' , up to
100% by wei 5ﬁ{’?%ﬁ'€'ﬁ"€eﬁ‘€f’ﬁ§%@ éjn%%ﬁonr% %%ﬁen%)ers%ecqnﬁér%o\é%teﬁl :&\%&wgﬁ%géﬁgs may be
i ncor por at edpdnthe érndition beihgtreateds the f statdef thesnbject, the routdwfakdministatioeangt epar ed

by any of thg well, known. techniques,of phar Y, LSt : tally 25
of adm xi ngo{iﬁ’ewecﬂo]ﬁlﬁgﬁen t(g,gasdﬁ ?%%d;afbf“{/e' ﬁﬁ%ﬁrf%nag&ggéé%&’e%ﬁ gﬁt}g eﬂs??cl)r y

i ngr edi @0t stheTagre bH0.mgatd C@ntypixhily fa@n OrSuwegtol 1qy) prefirdblifrom!30swz o200 algl e f or
oral, rectal, optical, buccal (for exanple, sublingual), parenteral (for
exanpl e, subcut aneous, intramuscular, intradermal, or intravenous) and

t ransder mal Theélpfoductivn af platnacadticllaempoditions farshe tesatnieabbfthe thetapeutic any WO
01/ 17986 PCJ/,AUQ0/ 01056, -14.qgiven case w ll depend t he nat.,ur g, and
severity of HfaIEHEER 45’5""(1984 %& ‘B{P}"@glf BE?P%{ﬁ‘iijo%‘ e oﬁg&eﬁpxgp%gndf Rgthe
particul ar asthtion (fop BRivemiehcaheredficr feflafdng asthe thetiveatomipbaidsYwithunkeabl e f or
oral adnLnistrati on may be presented in discrete Its,.. such as

capsul es: sﬁ@@@fchﬁ‘?é Y VelsH wg?*g'&%l&%ﬁ"%m%g‘?r %“’@sﬁ-‘f%‘&&earm ned

anount of t kGown in the art.

O

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

ingredients in the formulation and must not be deleterious to the subject. The carrier or
20  excipient may be a solid or a liquid, or both, and is preferably formulated with the

compound as a unit-dose, for example, a tablet, which may contain from 0.5% to 59% by

weight of the active compound, or up to 100% by weight of the active compound. One or

more active compounds may be incorporated in the formulations of the invention, which

may be prepared by any of the well known techniques of pharmacy consisting essentially
25  of admixing the components, optionally including one or more accessory ingredients.

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



active compound; as a powder or granules; as a solution or a suspension in,
an aqueous or non-aqueous liquid; or as an oil-in-water or water-in-oil
emul si on. SwowiAséul ati ons may be prepared by any suit apdeavioboiveg of
pharmacy which i ncludes the step of bringing into association the active
conpound and a suitable carrier (which may contain one or nore 10 accessory
I ngredi ents as noted above). In genertt- the fornulations of the invention
are prepared by uniformy and intimately adm xi ng the active conpound wth
a liquid ogivef i:aselw;illdépchdieniﬂmmht’utb andliseveeity, oftlie dondition beiflg trbuei andlontiecessary,
shapi ng the LESU Iti ngd. such .a tho {’orma unit dosage. For exanpl e,
a tablet ndy ff' s 5 VESWBP%S% 35 oeg i ng a powder or granul es

containing the active conmpound, optionally with one or 15 nore accessory

i ngredi ent res be ar ed by, corr ressing, in a
sui tabl e n%Bﬂ?CﬁgP sﬁiaebi%ﬁ‘?ﬁ%ﬁﬁﬁ’&f"%ﬂ? f’?”é’g’g p‘FF‘H’é‘ 3 er or
granul es  egisiesahdhgts/Tozedges/bi thblatsmaaldedmmﬁm@i pﬁaaénnmmﬁoudt dfggnt , and/ or
surface actfihvvgl SHPS rsing ent Sl\/bul gﬁgaftlabl ets %‘é be nggpglagzm
nmoul di ng, W?ﬂgﬁ AR HAnad th an
inert Ii qum_dn-bqqtd@srhquaﬁ oF 8 diileiivaibé of Wiatepbl-6il érﬁailsnbthS@h foratdtiongimay )
71 avour ed 75 BEPAEE A MEAF Belbod ALPAEEED Y Pr ES A SR O BRBOBARR || | os
conpri sing a%jsh@iaﬁ&ﬁﬁ@kldgige gdémﬁdhnﬂltaﬁdisﬁﬁﬁletc&ﬁéﬂvﬂﬁchgﬁdﬁohﬁnﬁdiﬁ oghwefr Ib ln 0][
sucrose,_ and acacj a i n es i nyention,suitable for
par ent dPal 2¢REHORY Weredients s |é ﬁygene@gﬁlﬂﬁ%:ggﬁ eéﬂj’ﬁ
prepar at i opgepated bpanmwﬂmqﬁm&uwamm nﬁba@iveaaﬁﬁama raﬁth&nﬁlmwef erably
I sotonic Wlthth bl ood of th nta#g eC|p|en f$§ E{ugaratlons are
p][ ;af e[ a(l:j)l % ‘f‘g&h‘f‘@d@%:ﬁrﬂzg{ m‘l"ﬁ%‘ﬁ% 1tnin H‘"ﬂ&‘fl al so be
errecied by W& forh aQinit Fdshigt!! POIRRALS el Baﬂﬂdagﬁw lbyicd g&%ﬁ%@

JO 5 -1

i njection. Such preparations_may WO 1/ 17986 PCT/ A1J0OQ/ 010
moulding a powder or granules containing the active compound, optionally with one or

15 more accessory ingredients. Compressed tablets may be prepared by compressing, in a
suitable machine, the compound of the free-flowing, such as a powder or granules
optionally mixed with a binder, lubricant, inert diluent, and/or surface active/dispersing
agent(s). Moulded tablets may be made by moulding, in a sunitable machine, the powdered

compound moistened with an inert liquid binder.

20
Formulations suitable for buccal (sublingual) administration include lozenges comprising
the active compound in a flavoured base, usually sucrose and acacia or tragacanth; and
pastilles comprising the compound in an inert base such as gelatin and glycerin or sucrose
and acacia.

25

Compositions of the present invention suitable for parenteral administration conveniently
comprise sterile aqueous preparations of the active compounds, which preparations are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also be effected by
30  means of subcutaneous, intramuscular, or intradermal injection. Such preparations may



conveniently be prepared by adm xi ng the conpound with water or a glycine
buffer and rendering the resulting solution sterile and isotonic wth the
bl ood. I nj ectadia7dser nul ati ons according to the inventi opcagiRimlolsy
contain fromO0.1 %to 60% w v of active conmpound and are adm nistered at a
rate of 0.1 m/mnute/kg. 5 Fornulations suitable for rectal adm nistration
are preferably presented as unit dose-15suppositories. These may be prepared
by adm xing the active conpound with one or nore conventional solid

carriers, 11(‘) mgnm&:ﬁﬁy&pmpme%ymdhﬁmgma&dnpdﬁﬁmwgh&ﬁtfeﬂ& d é]?t_:iﬁﬁiiﬂﬂ'eijﬁﬂg

m xt ure. ofnmul at 1 ons. or .conpost t1ons. sul t, e for toplca .

admi ni st rat irgthepgg ﬁ'ﬁéesé‘ﬁ]?’ﬁ S(B?tl-ﬂ“egfegkl 39&“8&’8‘“ ‘Y‘ﬁbd"i" B‘P?f[‘c}megtﬁ&ﬁw*?ﬂ?r}s cream

| otion, pastacordifg to thpin¥yntiod @Ry comhin Giokn 0. 13316 6% v/ Wbt detive dm%ohxfa rrtl;_sed _
and conbi nati on

i ncl ude Vasel i,ne, .| analine, pol hy|] ene gl ycols, al cohols,

of two or W@W@P&Bﬁfm@ﬂér P%(Q?L“&HH%T{%% is generally present at a
concentragtion of 15 fromO0.1%to 0.5%ww, for exanple, from0.5%to 2%
w w. Exanpl of. such . }oer}positions,i n¢l ude cgsnetic skin creans.

For nul at i ong™® W%%Fé‘“f"’g pr rgeiRl pdprpistration:ser peeferably BreseRtsd ahwitfiost ent ed as

di screte patsahRsitorRd APhée map bé FreBird tyhdhdbtihg b BctieRbRSdundivifl oh&6r Bfreder m s

of the recipient for a prolonged 20 period of time. Such patches suitably
contai n t he saBYentenal splidsamigrsafor exsmplss casamPytier.;3nd thep eharing thedeing ut i on of ,
for exanpl e,m@ndeMto 0.2 Mconcentration with respect to the said active
conpound. Fornul ations suitable for transdernmal adm nistration may al so be
del i ver €@ by 25 iontophoresis (see, for exanple, Pharnaceutical Research 3

(6), 318 (13%EhkiaRdH of Ydhpoditibns sult@irot RBichICiiRitirafibn ORhd RAbbirBl g ed
aqueous solution of the active conpound. Suitable fornulations conprise
citrate or pheformnjofargitaentciamglotion, pasts 2al Srdla aerpsoh9f o oRMERs Whidhm 0.1 M

to 0.2 M acth¥@eld iRt Waselie, Ard1thé F3E BRI 1eakbls, and combination
' of two or more thereof. The active compound is generally present at a concentration of
15 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.

Formulations suitable for transdermal administration may be presented as discrete patches

adapted to remain in intimate contact with the epidermis of the recipient for a prolonged
20  period of time. Such patches suitably contain the active compound as an optionally

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

the said active compound.

Formulations suijtable for transdermal administration may also be delivered by

25  iontophoresis (see, for example, Pharmaceutical Research 3 (6), 318 (1986)) and typically
take the form of an optionally buffered aqueous solution of the active compound. Suitable
formulations comprise citrate or bis/tris buffer (pH 6) or ethanol/water and contain from
0.1 M to 0.2 M active ingredient.



-16 The active conpounds nmay be provided in the formof food stuffs, such
as being added to, adm xed into, coated, conbined or otherwi se added to a
food stuff WOHE™ME  m food stuff is used in its w dest pBEEAHIMIESSNSe and

i ncludes liquid formul ati ons such as drinks including dairy.products and
ot her foods, such as health bars, deigerts, etc. Food fornulations 5
cont ai ni ng conpounds of the invention®Ctan be readily prepared according to
standard racti ces. Coppounds of  the present invention have potent

ant i oxi dantieZeiysSompounas may, be provided i the formpaf|foed syt such agbripgadded td. cal  and

vet er i nar yadufigsd, infol\cdaR ] hibiied HH 6therMise Bildl 16 L I0UHID ThbQerhd BYE KK N
ageing, in sun screens, |n foods, health drinks, _shaggoos,_ and the like. It

has sur pri%SFhiits widesh possiblesenseand islwdes ligwd fopmmplations ipfluding | nt er act
syner gi st i dadty lpvoditts Bnd/ bt TbSsEsubl? adHie@iie Bdrs, |deadbils etc P FOSPloRtulaftfhs Ot her

bi ol ogi cal ndlecules from oxidation. 15 Accordingly a further aspect of
this i nverfontHing omneuadsof theinvsation ¢n be saadily menagecgmorémg totprdagbnpounds of
formul ae Ipfdictd., vitamn E, and optionally a pharmaceutically,
veterinarially or cosnetically acceptable carriers and/or excipients. 20
Ther apeuti c nmet hods, uses and conpositions nmay be for admnistration to

humans or caRldRlisef e sBseRBintQIBA Rive hoRRChntOBA L&iVAD biiPihas fisdilieas dogs
and cats), birds (such as _chickens, "turkeys, ducks); livestock aninals

(such as capli¢agion yHphapmacutisel apdyetgtipary psesin coseetics suRleas skin @eamsdands of
formul ge | orangd: didn 4824l sBh 82808 dn B6dS heRfaftikiehdiniss, khoue ke, t hose
skilled if the arl%@sgl’tszl e nethods may be found | n.ofor exlarrpl e,

I nternational Patent Application WO 98/ 08503 which is incorporated herein

[0S Ntk B ing 6P RGRA al bR WPl Rt AFRLANCT, bY those

skilled in the a " chem ca Chesi's rconstructing the general ring
st ruct ur essydergistically with viiteminE tocproteetripids) prateins dedtherdiplogicabmolechlesres 1- 8
bel ow. Chegi fakiafsact i onal group protection, deprotection, synthons and

15
Accordingly a further aspect of this invention provides a composition comprising one or
more compounds of formulae I or II, vitamin E, and optionally a pharmaceutically,

veterinarially or cosmetically acceptable carriers and/or excipients.

20  Therapeutic methods, uses and compositions may be for administration to humans or
animals, such as companion and domestic animals (such as dogs and cats), birds (such as
chickens, turkeys, ducks), livestock animals (such as cattle, sheep, pigs and goats) and the
like.

25  Compounds of formulae I and II may be prepared by standard methods known to those
skilled in the art. Suitable methods may be found in, for example, International Patent
Application WO 98/08503 which is incorporated herein in its entirety by reference.
Methods which may be employed by those skilled in the art of chemical synthesis for
constructing the general ring structures depicted in formulae I and II are depicted in

30  schemes 1-8 below. Chemical functional group protection, deprotection, synthons and



WO 01/ 17986 PCT/ A000101056 -17 other techniques known to those skilled in
the art nay be used where appropriate in the synthesis of the conpounds of
the present WEMMAFI6N. In the fornul ae depicted in the scormwotuescow the
moities Rl, R2, R6, Rs, Rl14, R15, R16, Wand X are as defined above. The
noiety Tis either Z or ZA as defined in fornulae | or Il above. Reduction
of the 5 isoflavone derivatives may belZffected by procedures well known to
those skilled in the art including sodi umborohydride reduction, and

hydr ati on oveherteheiqueskineivy i thoss skiliedim thdirGpay tedis&h@itde appropriate in the

Pl ati nun(l 12 S The end
pr oduct 2( ah%géjcshggn%éﬁggga pogxg&s%an B’)r es'\a/narulg'gﬁl °3epe¢1’8%%%c 8%91&‘3&/%%‘3

cat al yst / sol scherhesdghahe mhitieeR;, REJ Ry, Rg, ReyBss, ng%dd(irehsdefhecéabwt to be

const cer ed | flhilg ez 90%: a8 il LIPS SEBGRRIRLC LT WYY
Scheme | 45 Méfivontldexivitiveimayle offdcted biRpmcidutiisdveRkaowiRp thosBRikilléd inZhert R15 14
Ri4 including sodium borohydride reduction, and hydration over metal catalysts such as Pd/C,

Pd/CaCOj; and Platinum({IV)oxide (Adam's catalyst) in protic or aprotic solvents. The end

products and isomeric ratios can be varied depending on the catalyst/solvent system

chosen. The schemes depicted below are not to be considered limiting on the scope of the

10 invention described herein.
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Scheme 1
15
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20



Scheme 2 20 WD 01/17986 PCT/ AUOO/ 01056 -18 ww RL X R6 Rl X yRs I | R16 .

Pd/H2Z/ICR16 Tz EEOHrt T~ R2 OR2 R14 R14 R15 R15 Scheme 3w R1L / OH
HQ R16 BF3WPOYPI86T O Rla R15 2 ww R1 OH LiBr/DBU R1 B4TrAARO/RIE8s T \ | ~~
TR OR Ol RRl14 R15 R14 5 Schene 4 WD 01117986 PCT/ AU0O0101056 -19
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Scheme 6 WO 01/17986 PCT/ AU00/ 01056 -20 R Rl NH2 O O R8 NaHCO R1 NH Et OH
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WO 01/ 17986 PCT/ AUCO O 056 -21- WRL / OH HO O R16 BF3'Et20 T~ ~ + IrT
TTQC 2 RR14 w (ii) DWW RLwO RL OHMSRC /R 6 /Rls T~f TR OR14
R2 0 R14 R sy Scheme 8 5 EXAMPLE | Ceneral Synt hes 'g{, H{gﬁt'wt ed
| sof | avones  6- Chl oro-4', 7-di hydr oxyi sof | avone was synt hesi se %y
condensati on of 4- chl ororesorm nol w th 4-hydroxyphenyl acetic acid to
afford 5-chloro-2,4,4" 10 trihydroxydeexybenzoin. Cyclisation of the

i nt ermedi at e deoxybenzoin was achieved by treatnment with dinethylformm de
and met hanesui f onyhychl oride in the presence of boron triflouride
etherate. By varying the substitution pattern on the resorcinol or

phenyl acetic &oid graup@thuner o 15 ot her Rgsbstitu fl avones can
al so be synthesi a sim/Ja exanpl etB‘?-dslétf(S)
T // 70°C
R14
Ra Ris
¥ (ii) DMF/
i
Ry OH MeSO,Cl Ry
Rig —>
T 1 A T
Rz O S
R/ Ri4
15
Scheme 8
bt
EXAMPLE 1

General Syntheses of Substituted Isoflavones
6-Chloro-4',7-dihydroxyisoflavone was synthesised by the condensation of 4-
chlororesorcinol with 4-hydroxyphenylacetic acid to afford 5-chloro-2.4,4'-

10 trihydroxydeoxybenzoin. Cyclisation of the intermediate deoxybenzoin was achieved by
treatment with dimethylformamide and methanesulfonyl chloride in the presence of boron
triflouride etherate.

By varying the substitution pattern on the resorcinol or phenylacetic acid groups numerous
15  other substituted isoflavones can also be synthesised in a similar manner. For example

starting with 5-methyl resorcinol affords 4',7-dihydroxy-5-methylisoflavone, whilst use of

3-hydroxy phenyl acetic acid in the general synthetic method affords 3’-hydroxy

isoflavone dertvatives.

20



starting with 5-nethyl resorcinol affords . _
4',7-di hydroxy-5-net hyl i sof | avone, whilst use of 3-hydroxy phenyl acetic
acid in th¥WoBA®EE%| synthetic nmethod affords 3'-hydroxy PCRABIMSHE
derivatives. 20 WD 01/17986 PCT/ AUO0O/ 01056 -22- |sofl avan-4-ones EXAVPLE 2
Synt hesi s of 6-Chloro-4', 7-di aeet oxy| sof | avone A m xture of
6-chl oro-4', 7-di hydr oxyi soflavone (12 25 g, 4.3 mol ), acetic anhydride (7.5
5 mM) and pﬁrldl ne (1.4 m) was heated in an oil bath at 105-110 C for I|h.
After coofse thsonesi xture to roomtenperature, it was stirred for a
further 3@XJZQMPIJE2I ng which ti me the. diacetate crystallised fromthe
solution._ The product was filtered, washed thoroughly with aqueous
net hanol Pbgsisof §-Ghloegy4' 70"',6‘1"51’%3’“@ dYM8r 0- 4' , 7- di acet oxyi sof | avone (1. 2g,
(75% 3Has A%&Hﬁé &S@clﬂﬁmw (adm;}drdw&ﬂ%élzséééﬁm gsaceﬁyan}m'?% )s 725‘711(d
S, , 7. :
oH, J B. amhzandwwne@ 4yo) (s begted inpm pil bgth ay10551101 G fOI—FZ} A@w&n@at@
Synt hesi sm@hurb 18- Safperafurt] R 4Rk Sk 'aaf‘dﬁﬁb é@m@ ttﬁé yst
7-di acetoxy |so

(0.045g) was added to a sol ution of 6-chloro- avone

(0. 25g, Odigeetiperystallises:from thgselutiens Thepredurt wmﬁltqq@l wiashed ﬁl@rwsblymth red at
room t enp, r 0 ey, was
renoved b§d’u?lg tn?ee{}'tldl15 gﬂ&? ougﬁﬁ&gclglr}llé?‘&e an Hﬁi]:l él%’doﬁé}?%%&% @%ab%
evapor at egh dofourlessipeismd.h H NMR (TRClgR 8 2:32(s,\38, SICG0GHE), 2.4 GBIEIOEOOH:) 0 yi el d

Diarel T hiafREsEEHY, &b, 2980 TERb. il Vs AR AN 5 o
(dd, I|H md) 630 &ay AR Hz, H3), 4.68 (m 2H, H2), 6.87 (s, 1H, H8), 7.07
(d, 2H, J 8.6 Hz, ArH), 7.27 (d, 2H J 8.6 Hz, ArH), 8.01 (s, | H, HB).

EXAMPLE 3
Synthesis of 6-Chlore-4',7-diacetoxyisoflavan-4-one
15 Adam's catalyst (0.045g) was added to a solution of 6—chloro-4',7-diacetoxyisoﬂavoﬁe
(0.25g, 0.7 mmol) in ethyl acetate (30 ml) and the mixture was stirred at room temperature
under a hydrogen atmosphere for 24h. The catalyst was removed by filtration through
Celite and the resulting filtrate was evaporated in vacuo. The residue was recrystallised
from ethanol to yield 6-chloro-4',7-diacetoxyisoflavan-4-one (0.15g, 60%) as colourless
20 plates. 'HNMR (CDCl): 8 2.29 (s, 3H, OCOCHj), 2.37 (s, 3H, OCOCH;), 3.98 (dd, 1H,
J 6.0 Hz, 7.5 Hz, H3), 4.68 (m, 2H, H2), 6.87 (s, 1H, H8), 7.07 (d, 2H, J 8.6 Hz, ArH),
7.27 (d, 2H, J 8.6 Hz, ArH), 8.01 (s, 1H, H5).

EXAMPLE 4 _
25  Synthesis of 6-Chloro-4',7-dihydroxyisoflavan-4-one
Imidazole (0.60g) was added to a suspension of 6-chloro-4',7-diacetoxyisoflavan-4-one
(0.24g, 0.06 mmol) in absolute ethanol (5.0 ml) and the mixture was refluxed for 45 min
under argon. The solution was concentrated under reduced pressure and distilled water (10
ml) was added to the residue. The mixture was left overnight in the fridge and the
30 resulting precipitate was filtered, washed with water and dried to yield 6-chloro-4',7-




EXAMPLE 4 25 Synthesis of 6-Chloro-4',7-di hydroxyi sofl avan-4-one | m dazol e
(0.60g) was added to a suspension of 6-chloro-4',7-di acetoxyi sofl avan-4-one
(0.24g, 0.06woneliyesen absol ute ethanol (5.0 nl) and the mptivkKudodiass
refluxed for 45 min under argon. The solution was concentrated under
reduced pressure and distilled water (10 m) was added to the residue. The
m xture was | eft overnight in the fridgg-and the 30 resulting precipitate
was filtered, washed with water and dried to yield 6-chloro-4',7 WO

01/ 17986 Pdﬂmw@ﬂﬁmdfﬁean-4-8ﬁh (odu@,yzsfygwhsmit& W41HMQd5%€mn§)58@ sag a( "
4.64

white povvder 1H N ]%g toneﬁkB
2H, J 6.2 Hz( YT T78 Héla,“fr@ )’626H?7,é1?()d659z{4» 1y, %8)?6@(5 2Hs|14)87112,10 (d,
2H, 18 7 He, ARHSTY.10 (4, 581, § BY ., K )Gﬂ)mgﬂ;?ﬁi dm, 777 &, 1i95). S EXAMPLE 5

Synt hesi s of 4'"7-Di acet oxy- 5- net hyl i |'avone A m xturé of

, 7-di hydr oxy- 5- met hyliisofl avone (1.51g, 5.6 nunol), acetic anhydride (9
n1) and pyri gixpevpies M) was heated in an oil bath at 105-110C for Ih.
After cooling the mxture to roomtenperature, it was stirred for a
further 30 ngw@wsﬁgi,mlmtwﬁéwhﬂlsg ayimgcetate crystallised fromthe

sol ution. Thg predHGE 4%&&&&{3?5 ﬁlﬂgyg?o?llﬁ%e d('l“Bﬁg@@%dﬁ aBeticWRhfdridd

reerystal lised from methanol | acat ox fret hyl | sof | avone as

coI ourI ess pEilsand pynidige(1 @D%Wﬁsh?q?dl!!%og’ﬂ’ﬂhaf HO5HNR qup@hg)&ﬂe)ac@h@tbgs H,

(bs lH H5 Q%tg%ép%é%“%% ?f)‘_’& ?ﬁ%hser? %‘z‘fﬂgﬁ"f%"hwe Zl2

7.89 (s, 19 H digpetate grystallizedritom Be sglmwes'li"l@ podduct was fi tered washed thoroughly w1th
0. 060) wne. adiien 8 SEAYAeh AUEDADE P HUALE IR I ARE 0%
(0.30g, 0.8 sotoldesi Prighbyl.8HCHOA en.p 509597 CandHt RMRIEDALY H@32sts, IERd at
OCOCH;), 2.35 (s, 3H, OCOCHS,), 2.87 (s, 3H, Me), 6.92 (bs, 1H, H8), 7.12 (bs, 1H, HS5),
7.16 (d, 2H, J 8.7 Hz, ArH), 7.55 (d, 2H, J 8.7 Hz, ArH), 7.89 (s, 1H, H2).
15
EXAMPLE 6
Synthesis of 4',7-Diacetoxy-5-methylisoflavan-4-one
Palladium on barium sulfate (5%, 0.06g) was added to a solution of 4',7-diacetoxy-5-
methylisoflavone (0.30g, 0.8 mmol) in ethyl acetate (50 ml) and the mixture was stirred at
20  room temperature under a hydrogen atmosphere for 24h. The catalyst was removed by
filtration through Celite and the resulting filtrate was evaporated in vacuo. The residue
was recrystallised from ethanol to yield 4',7-diacetoxy-5-methylisoflavan-4-one (0.20g,
67%) as colourless plates. m.p. 143-45°C, "H NMR (CDCly): § 2.29 (s, 3H, OCOCHj3),
2.30 (s, 3H, OCOCH,), 2.62 (s, 3H, Me), 3.95 (t, 1H, J 7.2 Hz, H3), 462 (d, 2H, } 6.8 Hz,
25 H2), 6.59 (d, 1H, J 2.2 Hz, H8), 6.66 (d, 1H, J 2.2 Hz, H5), 7.07 (d, 2H, J 8.3 Hz, ArH),
7.28 (d, 2H, J 8.3 Hz, ArH).

30



20 room tenperature under a hydrogen atnosphere for 24h. The catal yst was .
renoved by filtration through Celite and the resulting filtrate was
evapor at edWOPIHEl 0. The residue was recrystallised frdtarAGMMmSét o yi el d
4' | 7-di acet oxy-5-net hyl i sof | avan-4-one (0.20g, 67% as colourless plates.
mp. 143-45C, '"H NWR (CDCI 3): 6 2.29 ﬁ 3H, OCOCH3), 2.30 (s, 3H,
OCOCH3), 2.62 (s, 3H, M), 3.95 (t,-¥H J 7.2 Hz, H3), 4.62 (d, 2H J 6.8
Hz, 25 H2), 6.59 (d 1H, J 2.2 Hz, H3), 6.66 (d, IH J 2.2 Hz, H5), 7.07
(d, 2H, 3EXAMBLEArH), 7.28 (d, 2H, J 8.3 Hz, ArH). 30 WO 01/17986

PCT/ AUCO - r_w - m%ﬁﬁﬁ‘ '

4' , 7-Di hy%@sg-ﬁt’-{]y |soh§a%ano el%bg?i%l e (0.63g) was added to a

suspensi orimidazale, (9.63g)awes addpd 30 meipension of 4Vhadiactaxye-mebylogavan-44omenol ) in

absol ut e &3890) 4 b2 Pin kot MBS (0 S L GBS i S o B 13 48 i 5 Undler
under reduce Sti

argon. The sofution S concentr at pressure and di |1 ed
wat er (510 undyr angon. Sdhd solution wiscconeenirgted undehrednded ppraseure\arsl digilled svater (I0Qht i n

the fridg t LG, PHRCI fl ed, ' wat er
and dri eq 10 Groced 16 hE i D8 bl ol I lerbhClh bEHIGE sl b 200 €7
a white poesidting precipiidR wdbfibered, ovashed EitlP whter éngl drie@Hp yielld 4',73digdroxy-5-1H, J
5.7 Hz, H3 .57 (d,, 2H, 7.1 H 6. 26 eqd 2. 2 He, , 10
6. 35(d. 1H, %?Péﬁ?,ﬁﬁé{':“e‘?“?é?é?gz éf@ﬁa%w% H?“,"‘i‘.’“i gﬁ&?@ﬂ,(ﬂ%ﬁﬁ?fﬁ %ﬂS &
I4-s ol7f Bavamm-mé)%:s.a@d,h llii,_(]fi‘?fiz,aﬂ?ﬂ‘ﬁﬁ (GZAVPLE Hz, BY))6126%d4,9H)1 2.2 Hz, HY),
'-7-Di acef oxy- 5- net [ -4- '
2 7. Do B B bt 39 6 W EH2. £b 7 HrcAgPe Rl G628y 47882 80t i on o
4' -7-di acet oxy-5- nethylisoflavone (0.25g) with Adami s catal yst in ethyl
acetate (30 ml) under 3 h;&_&gen at nosphere for 72 hours. The solution was
filtered t to yield predomnantly

kpldatpr-fols and Boflayprenes
cis-4'-7-dgRAMFLE 85- net hyl i sofl avan-4-ol. 1H NWR (CDC13): S 2.26 (s,

Synthesis of 4'-7-Diacetoxy-5-methylisoflavan-4-ol

15 4'-7-Diacetoxy-5-methylisoflavan-4-ol was prepared by the reduction of 4'-7-diacetoxy-5-
methylisoflavone (0.25g) with Adam's catalyst in ethyl acetate (30 ml) under a hydrogen
atmosphere for 72 hours. The solution was filtered through a pad of Celite to yield
predominantly cis-4'-7-diacetoxy-5-methylisoflavan-4-ol. "H NMR (CDClL;): 8 2.26 (s,
3H, OCOCH3), 2.30 (s, 3H, OCOCHj;), 2.62 (s, 3H, Me), 3.24 (dt, 1H, J 3.4 Hz, J 11.8 Hz,

20 H3),4.31 (ddd, 1H, J 1.4 Hz, 3.6 Hz, 10.5 Hz, H2); 4.57 (dd, 1H, J 10.5 Hz, 11.8 Hz, H2),
4.82 (bs, 1H, H4), 6.51 (d, 1H, J 2.1 Hz, H8), 6.59 (d, 1H, J 2.1 Hz, H6), 7.06 (d, 2H, J 8.6
Hz, ArH), 7.29 (d, 2H, J 8.6 Hz ArH).

EXAMPLE 9

25  Synthesis of 4',7-Diacetoxy-5-methylisoflav-3-ene
4',7-Diacetoxy-5-methylisoflav-3-ene was prepared by the dehydration of cis- and trans-4'-
7-diacetoxy-5-methylisoflavan-4-ol (0.2g) with phosphorus pentoxide (2.0g) in dry
dichloromethane (20 ml). The crude product was chromatographed on silica column using
dichloromethane as the eluent. 'H NMR (CDCl,): 8 2.28 (s, 3H, OCOCHj3), 2.31 (s, 3H,




3H, OCOCH3), 2.30 (s, 3H, OCOCH3), 2.62 (s, 3H, M), 3.24 (dt, 1H J 3.4
Hz, J 11.8 Hz, 20 H3), 4.31 (ddd, 1H, J 1.4 Hz, 3.6 Hz, 10.5 Hz, H2); 457

dd, 1H, J 1 sell.8 Hz, H2). 4.82 (bs, 1H, H4
|(42 Hg) . 658w§db%1H J 21H2)H6) 70&3 ?d 2H, J)86 &&é’qﬁ\"“\}-’{&”‘; 29 (d,

2H J 8.6 HZ ArH). EXAMPLE 9 25 Synthesis of 4',7-D acetoxy-5-nethylisoflav
3-ene 4',7-Di acet oxy-5-net hyl i sofl av-?pzﬁr_]e was prepar ed by the dehydration
of cis- and trans-4'- 7-diacetoxy-5-nethylisoflavan-4-o0l (0.2g) with

phosphor us  peyHs4 r . e
product was chronﬁ?ograﬁ)’ggéM% 3 (séghg 869@3% 3 ??g‘ﬁln%%)b ?ﬁdﬁ%tjgs t he
el uent. 'H NER HLBGSL 8)89 (8 1H, HS),OSIA(&HH,WMH)Z?M(CLQH, B¥6 HAOAH)117986
PCTI AUCO' 01056 - 25 (OCOCH3), 2.36 (s, 3H, M), 5.08 (s, 2H, 112), 6.49
(d, 1H, 1 2.0 Hz, H8), 6.52 (d, 1H, J 2.2 Hz, H5),6.89 (s, 1H, H4),7,14
(d, 2H J 8. EXAMPREHD, 744(d 2H J 8.6 Hz, ArH). EXAMWPLE 10 5

Synt hesi s of 4’ SO 3-ene

, 7- Di hyéro??@e?ﬁa?%g ‘%’?’4’3@" l\i&‘i g:}f/g}far ed from
4 , 7- di acet oxwammhys+m&ﬁylmv&~m&mWﬁmdrmueﬂ—dxaéetd:dyes-methylimﬂa\gr oups
by hydr ol ysi st and condi tions 110 nt | s of
3757 Tr ) hy CreBR Y B SRS, SR CACSY PR STRRBES ek FER PR 11) s
added to a m xture of the nonoal dehyde (0,95g) and phl orogl uci nol
di hydrate (158%“%{1. ﬁ etonitrile (10 m). The m xture was stirred at 30C
for 20 m nut Edln at roomtenperature for 3 hours. The orange

pr eci pi t ape Whoﬁséﬂse,sedrxmm @vylinihehddrite ¢ acid to yield the
| sofavyli umPﬁc?slpfmryl &lo%'\{%g n'ill) nc{deg %(; gm%];turles ?’ftlkeax\r/mr%oa?cp ﬁyd% (O§5g) a.ndI ol
phloroglucinol dihydrate (1.6g) in acetonitrile (10 ml). The mixture was stirred at 30°C
for 20 minutes and then at room temperature for 3 hours. The orange precipitate was
filtered and washed with acetic acid to yield the isoflavylium salt.
15
EXAMPLE 12
Synthesis of Isoflav-3-ene-3',5,7-triol
Isoflav-3-ene-3',5,7-triol was prepared by the reduction of 3',5,7-trihydroxyisoflavylium
chioride (0.5g) with sodium cyanoborohydride (0.33g) in ethyl acetate (11 ml) and acetic
20 acid (3 ml) and chromatographic separation of the resulting mixture of isoflav-3-ene and
isoflav-2-ene mixture. 1H NMR (d¢-acetone): 8 4.99 (s, 2H, H2), 5.92 (d, 1H, J 2.0 Hz,
ArH), 6.04 (d, 1H, J 2.2 Hz, ArH), 6.78-7.18 (m, 5H, ArH).

Isoflavans

2S EXAMPLE 13
Synthesis of Isoflavan-5,7-diol
Isoflavan-5,7-diol was prepared by the reduction of a suspemsion of 5,7-
dihydroxyisoflavylium chloride (0.5g) with Palladium-on-charcoal (5%, 0.1g) in acetic
acid (15 ml) containing ethyl acetate (2.5 ml) under a hydrogen atmosphere. The crude



| sof | av-3-ene-3",5,7-trios was prepared by the reduction of

3,5, 7-tri hydroxy| sof lavylium chloride (0.5g) with sodium cyanoborohydrl de
(0 339) i nwetdmbesecetate (11 nl) and acetic 20 acid (3 pdmadeddiess

chr omat ogr aphi ¢ separation of the resulting m xture of isoflav-3-ene and

I sof |l av-2-ene m xture. | 'H NVR (d6-acetone): 8 4.99 (s, 2H, H2), 5.92 (d,
1H J 2.0 Hz, ArH), 6.04 (d, IH J-262 Hz, ArH), 6.78-7.18 (m 5H, ArH).

| softavans 25 EXAMPLE 13 Synthesis of Isoflavan-5,7-diol Isoflavan

g, E gi ol \mmiular Wpﬁf&fysh!&Tsémﬁgme?Michl)bmrm‘thhme saluigmderthé ﬁsaﬂ@&ar:]ﬁas?cololuﬂz:ss )
I hydr oxyi sof.| av ori wi th Pal | adi umon-charcoal (5% O0.1g
in acetic &% &ga;ﬂsfe%m%e}ﬁ 739‘.?’& hyl acetate (2.5 m) under a hydrogen
at nosphere. The crude WO 01/17986 PCT/ AU00/ 01056 -26 product was
recrystall 1, 2-di chl oronet hane to give the isoflavan as col ourl ess
needl es, r#}gxﬁ}%‘lggc (lit np. 77-79C). EXAMPLE 14 5 Synt hesis of

4' 5, 7-5Tr|syaﬂieepgysfmg§,7mw6xy.§iﬂzvﬁl acet oxyi soflavan vvas prepared by the

reduct i on sus pensi on of 4', tri hydro liumc

(0. 31g) M’%Eﬁ RGOSRy e WEY) PEREY e, iy & ‘E a,spsmsion ?#18d4r’?de (2.0
) anfl e]EtfiH)‘q[r@@@Jol flh?liﬁlﬂ:pchl’drﬂde '(msh?) “amfp}aﬁheﬂﬁmdat(go@[m amxﬂetcﬁ'racédgeS )

renoval of catalys r odyg s reflu |

and the r&8hydridgd? Qd“)rainﬁfﬁgiyilage zlq updey 2 Wﬁ%ﬁe ®sol vent
and cr ystekbxhbmweuwﬁnﬁeftmae@mmméﬂ@edm peidine @@ﬁ@l&dhﬁx&mﬁﬂge& s of

Isoflavan 4' 5 7-triol 15 |sofl ayan-4' trlol are from
4,5, W%y m%maoiaéﬁﬂaw BYRPPRRHon eﬁﬂmolw ’E‘ﬁ’ecfyﬁé‘é‘g Lespipe-
hydrol ysi sv.pM25-28%66- 8C.

EXAMPLE 15
Synthesis of Isoflavan-4',5,7-triol

15 Isoflavan-4',5,7-triol was prepared from 4',5,7-triacetoxyisoflavan by the removal of the
acetyl groups by hydrolysis. M.p. 206-8°C.

EXAMPLE 16
_ The binding affinity of various compounds of the invention for both subtypes of the
20  estrogen receptor was determined with the "Estrogen Receptor Alpha or Beta Competitor
Assay Core HTS Kit" supplied by Panvera Corporation (Product No. P2614/2615). 6-
Chloro-4',7-dihydroxyisoflavan-4-one showed good competitive binding to the estrogen
receptor with the following results:

25 ER alpha receptor = 37.82 uM
ER beta receptor = 32.14 uM

The results show that the compounds of the present invention have particular application in
the treatment of diseases associated with or resulting from estrogenic effects, androgenic
30 cffects, vasodilatory and spasmodic effects, inflammatory effects and oxidative effects.




EXAMPLE -16 i The binding affinity of various conpounds of the invention
for both subtypes of the r 20 estrogen receptor was determned wth the
"Estrogen R pha or Beta Conpetitor Assay Core HTS- K. plied by
Panver a Cbrgg?QP?QﬁALProduct No. P2614/2615). 6- ;EﬁABmmﬁHQ

Chl oro-4', 7-di hydr oxyi sof | avan- 4- one showed good conpetitive binding to the
estrogen receptor with the follow ngoresults: 25 ER al pha receptor = 37.82
uM ER beta receptor = 32.14 uM The results show that the conpounds of the

present i nvqaaa%%girn@@m?a& %h?#ﬂf%iaéﬁﬂt itlfe%w}eﬁﬁcgf ?Eéf:ﬁb@@h&%iﬁ%éﬁ?&fﬁéﬂg gogi seases

associated wt resulting om estrogenic cts, androgen

effects, vayariations exdymedificationsothstithen tbsecspecifically desaribad: driytodiemaderstoethd
oxi dative el SyvefhorVfied i 368 vRGHOAUER DR G iors? B0 Rokid od in ¢ he

art will apprecrate t e Invention erein is susceptible to
vari ati ons dsthdapall 6f thestépsfeatoteh sompositions hskeomppansis tafercedity ondpdicatediad. 1t is

to be under . . [ 11Q 0 J.4AC i &Ll nd
nndifica?io‘rflj&se.cgiB 1%&$§%é%#§g%@¥§FQ%QQP% ré@@§§§@1£8%ﬂﬁﬁg&§ﬁgg%? eé?ures,
conposi t i onsoanof saidsppsidatiee$.erred to or indicated in 5 the specification,
individually or collectively, and any and all conbinations of any two or
nore of said steps or features. WO 01/17986 | 1" 111l Atilt ""11 11"1i |
"I ¢ L PCT/AUO0/ 01056 -28 The clainms defining the invention are as
follows: 1. An isoflavone conpound or anal ogue thereof of the general
formula l: W




RL/ A zB 25 inwich R and Iy hydr ogen, hydroxy,
ORI, OC(O Rto, GS(ORro, CHO ([ o, CONR3R4, al kyl ,
hal oal kyl , "3991’179Q§ryl al kyl, thio, y:l t iof am Nno, al kPCEAUw1056

di al kyl am no, nitro or halo Z is hydrogen, and. 10 Wis RI, A is hydrogen,
hydroxy, NR3R4 or thio, and-Bis selected from RS RS RS Yor YY OOOW
Is RL, and A and B taken together with t#- carbon atons to which they are
attached forma six-nenbered ring selected fromX Re XRs XRs Y Y R7
OR7 0, or XRs XR8 YY OOR/ 15 W_A and B taken together with the
groups to whikerlaimedefining the inyeptionaer asdallowsse WO 01/ 17986 1~ ~~ ~ 11111 f
PCT/AUOCO 01056 n s -29- Re RB RO RRNRE R / NRe R NTIIR6 : or

1. Anisoflavone compound or analogue thereof of the general formula I:

@

5 in which
R; and R, are independently hydrogen, hydroxy, ORg, OC(O)R;0, OS(O)R;0, CHO,
C(O)Ry0, COOH, CO:R 9, CONR3Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,
Z ishydrogen, and.
10 W is Ry, A is hydrogen, hydroxy, NR3R4 or thio, and B is selected from

| Rs Rs Rs
\'IY \IK[Y \n/g_,-\(
0 @) O

W 1isR,, and A and B taken together with the carbon atoms to which they are attached
form a six-membered ring selected from

Ao
S

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



ZYZYZY R ORORO Wandmm the groups to which

they are associ ated conprise Rs Re m,’m:m'” NRIO R, / NRIO Z B Z B
ZBR 2 Rwoenthfsé s RS R5 RS | (H er epOT/KBoolososky dr ogen,
al kyl, aryl, arylal kyl, an am no aC| Ri®*1 ere R11 is hydrogen

al kyl, aryl, arylalkyl or an am no aC|d or C02R12 where R12 is hydrogen,

al kyl, hal oal kyl, aryl or arylalkyl, 1024 is hydrogen, alkyl or aryl, or
R3 and R4 taken together with the nitrogen to which they are attached
conprise pyrrolidinyl or piperidinyl, Rs is hydrogen, C(ORlr where Rl1l is
as previously definped, or CO2R12 whereRRRl2 is as previo®gly defined, 15 R6
I s hydrogen, hydroxY¥, alkyl, aryl, ani 0, thio, NR3R4, CYRi 1 where R1l is
as previously defi
CONR3R4, R7 s
al kyl, hal oal ky™
| ndependent|y hyg
11111 11 1111 p¢

Rz

Rg
Ry
Z
Ry
and B is
R5 R5 Rs
N 4
Y Y
5 O (0]
wherein

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

10 R4 ishydrogen, alkyl or aryl,

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

Rs is hydrogen, C(O)Ry; where Ry is as previously defined, or CO2R |2 where Ry, is as
previously defined,

15 R ishydrogen, hydroxy, alky}, aryl, amino, thio, NR3R4, CORy; where Ry is as
previously defined, CO,R;» where Ry, is as previously defined or CONRaRu4,

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



-30 RR i s hydrogen, hydroxy, al ko | S aI kyl , hal oal kyl ,. aryl,
aryl al kyl , OJRll where R1, is a 31", ill or Si(R13)3 where
R13 is as pV@¥H®% y defined, R o |*s " . halPETIABYN01036ni no,

aryl, arylal kyl, an am no acid,  al kyl am no or 5 d| aI kyl am no, the draw ng

represents elther a single bond or doubl e bond, Xis O NR4 or S,

and Yis RI6 Y--1Rl14 15 10 wherein RI: R15 and R16 are independently

hydr ogen,

hydr ogen

hydroxy, OR9, OC(O)Rlo OS(O R0, CHO (ORI O, COOH, CO2RID,
CONR3R4, all
al kyl am no,
I s hydr oxy,

oal . , kyl, thio, al kyI thio, amno,
E’a‘ d’ °"6me with the proviso that 15 when R 1
Ry ﬁikﬂ) moamm,raeylﬁﬁcyla&yn k)R, PWwheid Rey'Ts ROpravibibly defidledidr i S

, hydr ere RB i.s o acid or CCORA where RAis as
previously def %éd?'b ?fe %'§WBY’8‘§‘§H‘5%P n 20 Y is not 4-hydroxyphenyl or

an no acid,

C(O RA where RA

4- al kyl phenyRy, is Bk , RYGANGK ¥mird, arpCai)l ARy 1 Vii@ihfindid, Slkillattio @ an
and F%,IS hy ogen hydr oxy, ORB where RB is an am no acid or
iglgylainoy s hrevi ously defined, and
the drawing "---" represents either a single bond or a double bond,
X isO,NRjorS,and
Yis

10

15

20

25

oL

R15 Ri1a

wherein

Ru4, Ri5 and R ¢ are independently hydrogen, hydroxy, ORg, OC(O)R 9, OS(O)R;0, CHO,
C(O)R;9, COOH, CO2R 9, CONR;3Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,

with the proviso that

when

R, ishydroxy, or OC(O)R, where Ry is alkyl or an amino acid, and

R; is hydrogen, hydroxy, ORg where Rg is an amino acid or C(O)R where R, is as

previously defined, and
w is hydrogen, then
Y is not 4-hydroxypheny! or 4-alkylphenyl;

when
Ry is hydroxy, or OC(O)R, where R, is alky] or an amino acid, and
R, is hydrogen, hydroxy, ORg where .RB is an amino acid or C(O)Ra where R, is as
- previously defined, and
is 4-hydroxyphenyl or 4-alkylphenyl, then

£ <

is not hydrogen;



Y i s 4-hydroxyphenyl or 4-a ogen; WD 01/17986
111 11111 ~~ ~ 1111 PCT/ AUOO’ 0105 il mm@mmws hydroxy or OC(O) RA
where RA i s wologhi798¢ an ami no aC| dr oxypheoyluewo1oss

4- al kyl phenyl, and Wis hydrogen, then 5 i's not hydrogen, hydroxy, ORB
where RBis an amino acid or C(ORA where RAis as previously defined; and
when R2 is hydrogen, hydroxy, ORB where-FB is an amino acid or C(ORA
where RAis as 10 previously defined, and Y is 4-hydroxyphenyl or

4- al kyl phenyl, and Wis hydrogen, then R is not hydroxy, or OC(O RA where
RA is al kyl omwheam am no acid. 15 2. An isoflavone conpound or anal ogue

and B2 are | nikponies A MR oglyege S G50 Rio, GO
an are i ndépen 0 ,
20 C(O R10, C@le @Zﬂﬂfhxyﬁ@hmm-aﬂ@lpﬂﬁyﬂy,l, dndl oal kyl, aryl, arylalkyl, thin,

alkylthio, a % E%I anm.no, dial kylamno, nitro or halo, ZAis CR9,
OC( O R10, OY( RlOls RI O, COOH, CO2Rlo, CONR3R4, al kyl,

5 Rz is not hydrogen, hydroxy, ORp where Rg is an amino acid or C(O)Rs where Ry is

as previously defined; and

when

R, is hydrogen, hydroxy, ORp where Ry is an amino acid or C(O)Ra where R is as
10 previously defined, and

Y is 4-hydroxyphenyl or 4-alkylphenyl, and

W is hydrogen, then
R; is not hydroxy, or OC(O)R, where R is alkyl or an amino acid.

15 2. Anisoflavone compound or analogue thereof of the general formula II:
W
R4 A
)
25 B
Rz
in which

R; and R, are independently hydrogen, hydroxy, ORg, OC(O)R10, OS(O)R;0, CHO,

20 C(O)Ryg, COOH, CO,R 9, CONR;Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,

Za is ORg, OC{O)R;0, OS(O)Ry9, CHO, C(O)R1p, COOH, CO2R 19, CONR3Ry, alkyl,
haloalkyl, aryl, arylalkyl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or
halo, and

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



hal oal kyl, aryl, arylalkyl, thio, alkylthio, amno, alkylam no,

di al kyl am no, nitro or hal o, ﬁ“ﬂﬁzmllmllﬂlmmm\ is hydrogen hydr oxy, NR3R4
or thio, wodiB96e selected fro L1111 T HeedwAbdolokess VO
01/17986 C L M S pCT/ AU00101056* -32 “5"R5°R5" y ylI\~y or OO O Wis R,
and A and B taken together with the carbon atons to which they are attached
forma six-menbered ring selected fromd2-- X Re XRe XRe yy R7 OR7 O,
or XRE XRs yy OR7 5 W A and B taken together with the groups to

whi ch they are associated conprise RB RRg or g Xy Zgqy - R R OR2 0O W

and A taken together WwRsh the groups.Rg V\:hl ch theyRare associated conprise
Ré Rs RB R NRlo RLfY 'NRioRiw/Ep\- .

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

form a six-membered ring selected from
Re

|
Y >y

o) OR;
5 W, A and B taken together with the groups to which they are associated comprise




7Zg-BZq B\ ~2q BR2 R2 R2 and B j s WO 01117986 PCT1AU00/ 01056 - 33 RS
RS YYOO ICwherein R3is hyd(reﬂmﬂ”m"m A L aryl al kyl , an am no
acid, C(OR owierss RLlI i s hydrogen® 4 L]z umn ryl al k¥l:'rlﬂfmo?n§'os§m no
acid, or CO2R12 where R12 is hydrogen, alKyl" 5% hail oal kyl, “aryl" o
arylalkyl, R4 is hydrogen, alkyl or aryl, or R3 and R4 taken together with
the nitrogen which they are attached are pyrorolidinyl or piperidinyl, R

is hydrogen, C(ORI 1 where RL | is as previously defined, or CO2R12 where
R12 is as 10 previously defined, R6 is hydrogen, hydroxy, alkyl, aryl,

amno, thio, NR3R4, CORI 1 V\,helhr'?i Rl | is as ﬁgevi ously degined, CO2R12
where R12 is as previously defined or CONR3R4,” R7 is hy ro%en, C(OR11
where RI1 is as previous|y dg¢fined, alkyl, naloalkyl I

, gryl aal kyl or
ndgpendent | ydregen, a ryl, 15 R8 is
hydr ogen, hydroxy, al koxy or alkyl, RO iglal kyl, halodtkyl, aryl,

arylalkyl, C(ORL | where | is as pre\Qoust defin(Qfl, or Si(R13)3 where
R13 is as previvbesiny defined, Rio is hydrogen, alkyl, haloal kyl, am no,

aryl, arylalkyp, ap @ a0 26 &) Al Ih AT B9ind cia LK), Wi 1) is hydrogen
alkyl, aryl, arylalkyl or an amino acid, or CO;R;» where R, is hydrogen, alkyl,
5 haloalkyl, aryl or arylalkyl,
R4 is hydrogen, alkyl or aryl,
or Rz and R4 taken together with the nitrogen which they are attached are pyrrolidinyl or

Si (RI's)3 where each R13 i

piperidinyl,
Rs is hydrogen, C(O)R;; where Ry, is as previously defined, or CO;R;; where R;; is as
10 previously defined,
Rs is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR}y where Ry, is as
previously defined, CO,R ;2 where R» is as previously defined or CONR;3R4,
R; is hydrogen, C(O)R;; where Ry, is as previously defined, alkyl, haloalkyl, aryl,
arylalkyl or Si(Rys); where each Ry3is independently hydrogen, alkyl or aryl,
15 Rg ishydrogen, hydroxy, alkoxy or alkyl,
Ry is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where R;; is as previously defined, or
Si(Ry3); where Ry3is as previously defined,
Rio is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or
dialkylamino,
20 the drawing "---" represents either a single bond or a double bond,
X isO,NRsor S, and
Yis
. /R1e
L
Rﬁ Ri4

wherein



20 the drawing "-" represents ei d or a double bond,. Xis
0, NR4 or S, and Y is R16 41 HHM El 01/17986 I II1"111l 11111!

1111 W0 pI/986pCT/ AU 01056 and R16 aPETANEMHEIédent |y

hydr ogen, hydroxy, OR9, OC(O) R10, OS(O R10i CHO C(O R10, COOH, CO2R1lo,
CONR3R4, al kyl, hal oal kyl, aryl, arylal kyI thio, alkylthio, am no,
al kyl am no, dial kylam no, nitro or hat#°5 3. A conpound of fornulae | as

defined in claim1 or of formJIaII as deflnedln claim?2 selected from
t he group conS|st|ng of ; 1 1. ¢ C 1 OH QAc AcO / O
HO O 1 Cl Ry RisangRiqarg m@“@“@ﬂ&‘y GY@%“—H»P!@‘W@& 6’?@%}%@3@)&4 EHO:

C(O)R;0, COOH, COzR 0, CONR;Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,

amino, alkylamino, dialkylamino, nitro or halo.

5 3. A compound of formulae I as defined in claim 1 or of formula II as defined in

claim 2 selected from the group consisting of:

AcO.

A
e

OAc OH

o
$
o

10




AcOOH/ OM O1/ Me OQAc OH 10 WD 01/17986 II[~ Il 111111 Il 11 ~ ~ ~
| | PGT/AUOQ 01056 ¢ L M's -35-|mmmme QAc OAc HO O M OH HO
+ Cl" HO O QobdpresH OH HO 4 O Cl - A®PCTAUO@MOEO) Ac CH
OAc HO O OH OH WD 01/17986 1 1"12 114~ BE 11111 11 101 PCT/AUOC L MS

0/ 01056 -36 4. A nmethod for the treatnent, prophylaxis, anelioration,
def ence agai nst, and/or prevention of agheopausal syndronme including hot
flushes, anxiety, depression, nood

AcO O AcO. 0
Me OH O OAc Me OAc




Sw ngs, night sweats, headaches, and urinary incontinence; osteoporosis; .
prenmenstrual syndrone, incl uﬂi "I"I “ﬂﬂﬂm’lon, cyclical mastal gia, and
dysnenor r heeeginR8gnaud' s 5 Sy il 'l Phenonenoper BuRfotRE S

Di sease; coronary artery spasm migrainé headaches; hypertension; benign
prostatic hypertrophy; all forns of cancer including breast cancer;
uterine cancer; ovarian cancer; testicud@ cancer; |arge bowel cancer;
endonetrial cancer; prostatic cancer; uterine cancer; artherosclerosis;

Al zhei ners di sease; inflammatory diseases including inflammatory bowel

di sease, ul cerét iA/method fdritts, tre@mdmn praphylkis catetioratiig deehdeagdinsicamins

I ncluding rheumatoid arthritis, acne;, baldngss incl udi mal e ttern

bal dness (a?%‘b%‘gfnéo opysal syndroms inclyding hot ﬁ@ﬁ%ﬁ%’ﬂ%"&%ﬁffﬁ?‘?& Eﬁ’g&n th

oxi dant st r esifigs, highl swibats theaduohe] andnitidaTindobtindnts; dstebpodslis; pieheli®ualr t hri tis;
sunl i ght induged skin.damage or. cataracts (the "t herapeutic¢ indications”
whi ch conpr?yélé?n%fdwlﬂfhgg ga?"ﬁrfﬁte?tb‘mac%"ﬁﬁﬂq 13, ?’f%‘[yé’ﬁ‘@b‘{gﬁ%@%ﬁ{)‘?y’@?’fléct ive )
a][munt of OS@dﬁdmd‘;rREﬁlagﬁﬁBmﬂﬁn(gﬁ]chﬁ&fgafd Uisfe@sla doporn gfery s;;md; migfaind . 5. Use
of one or r onpounds.sel ecte rom for ae | and_l1 faqr the

TN act r ChOHASST BRI RO PG e, Sl RS 8F SO o e nc e

agai nst, pr el bawers utefiiibaficervaifinéantdt; edticOlacamterarge bowel capeut i C

i ndi cations accordjng to claim4. 20 6. Use of one, or, conpounds

sel ected fr ] gery Progiafic cancer, yierine caneer; arthgrosclerosisy SCEPISCAE ence
agg! nst, pr Qﬂbﬁihﬁtg?ﬁdiaéaﬁﬂsQt:ich_id’nigéiﬁﬂgrh@xgtogfp?m%i@éas?}”ﬁ[ceraﬁbééﬂiﬁe}ﬂrbms

I ndl catl ons accorain ,t ) Cl al.m . . a ent or e t,l’ a ,ment

pr ophy| 39i sdisease Fheypatic ‘g‘ﬁ?asﬁé’f‘fé%’ég urnsiold aafies poney 1?% FFe‘Hgl“‘Ein pale

t her apegt i Cp;%ttafi-jt ls‘agdn?ﬁl‘(ﬁlo Mef@dﬁ&?d)ppsgﬁﬁisﬁmiézdg&i &éblcm%'ﬂﬁﬁédaﬁ' _ fitre6y trrpr e
conpounds sel ecle romrtorpgul.a . an el er one_or_1.n SSOocCl atl on
wi th one oringyding cances P&Pgmﬁﬁhe%ﬁ Rieioke; appriis) Jupggly induced skin damage or

11111111111 dgkdrdchdl el ttietapettid indiCatfon’") RiichAbipiiés Bfinistefifig to a subject a
therapeutically effective amount of one or more compounds selected from formulae I and
15 1L

5. Use of one or more compounds selected from formulae I and 1I for the
manufacture of a medicament for the treatment, amelioration, defence against, prophylaxis
and/or prevention of one or more therapeutic indications according to claim 4.

20

6. Use of one or more compounds selected from formulae I and II in the treatment,
amelioration, defence against, prophylaxis and/or prevention of one or more therapeutic
indications according to claim 4.

25 7. An agent for the treatment, prophylaxis, amelioration, defence against and/or
treatment of the therapeutic indications according to claim 4 which comprises one or more
compounds selected from formulae I and II either alone or in association with one or more

carriers or excipients.




"S. A therapeutic conposition whichegonpr i one_or nore conpounds
selected froth fornulae | and Ii DE P daiile | 'rﬂl th one or nore

phar maceut i VP06 er s and/ or exCEPIAeH dri nk RaT/Aunodress uf f
whi ch contains one or nore conpounds sel ect ed rom forrmulae | and Il. 10.
A mcrobial culture or a food stuff containing one or nore m crobial
strains which nicroorgani sms produce on¥ o nore conpounds sel ected from
formulae | and Il1. 10 11. One or nore mcroorgani sms whi ch produce one or

more conpounds selected fromformulae | and H 15 20
8. A t}mrapeutlc composition which comprises one or more compounds selected

from formulae I and I in association with one or more pharmaceutical carriers and/or

excipients.

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

formulae [ and 11,

10. A microbial culture or a food-stuff containing one or more microbial strains
which microorganisms produce one ot more compounds selected from formulae [ and I
10

11. One or more microorganisms which produce one or more compounds selected
from formulae I and II.

15

20



