“1 6 Septenber 2004 COMPCSI TI ONS AND THERAPEUTI C METHODS | NVOLVI NG
“ SG:LAVO\IES AND ANALOGUES THEREG: This invention relates to conpounds,

and 5 therapeutic uses involving,

formul a met hods
.cont ai n| ng, co Illmmmuml " I udl ng and/ or for prepari ng C@?é@hﬂlbeﬁ%i avone
0

conpounds and reof. According to an aspect I'S 1 nvention
there is provided rsodst avone conpounds, and anal ogues thereof of the
general forrmula I: W(1) 10 in which R-and R2 are i ndependent |y hydrogen,
hydr oxy, OR9, OC(O) R10, OS(O R10, CO2R10, CONR3R4,

-al kyl , " hal oal kyICOMPOSITEONSAND THER@PI%&ﬂ{(9|METaODSN@LKm9| ani no,

SR I ot olSREA NS NP AXREOUES TethkeR - A T Tvdrogen

This ihvention relates to compounds, formulations, drinks, foodstuffs, methods and
5 therapeutic uses involving, containing, 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:

W
R4 A
0
z B
10 R2
in which
R, and R, are independently hydrogen, hydroxy, ORs, OC(O)R,0, OS(O)R,0, CHO,
C(O)R;0, COCH, COQRlo, CONR3R4, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,
15 Z is hydrogen, and

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

s

W isRy, and A and B taken together w1th the carbon atoms to which they are attached

form a six-membered ring selected from

HHUHH"IIUHIMIIMIIIHIMHllll
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000 Wis Rl, and A and B taken together with the carbon atons to which
"they are attached forma six-nmenbered ring selected from 6 Septenber
2004 -2 R6 W A and B taken together with the groups to which they are

.‘associated conprise 0 RB OR7 , or OR7 , orr R O R2 O W bpaet her
with the groups to which they are associ ated conpri se S%I;g;e@ﬁhmé??g

-2-
X Re X Rs X Rg
/ ‘
RGN G4
R; _ ORy O , Or
X Rg X R6

wherein



wherein 6 Septenber 2004 -3 R3 is hydrogen, alkyl, aryl, arylalkyl, an
“amno acid,. C(ORl1 where R11 is hydrogen alkyl,. aryl, arylalkyl or an

am no acid, or CO2R12 where R12 is hydrogen, alkyl, haloal kyl, aryl or

_arylalkyl, R4 is hydrogen, alkyl or aryl, 5 or R3 and R%é@&?&gipgﬁéﬁer
Ldr or

with the nitrogen to which they are attached conprise pyrro
pi peridinyl, R is hydrogen, C(ORll where Rl1 is as previously defined, or
CO2R12 where R12 is as previously defined, R6 is hydrogen, hydroxy, alkyl,

ODR12 whdee i4isRiech 000 vt andrVEaR al 4 EIQERaHeREB RS okt C00
C(O R11 wher g) | (%?/;[ls,sarﬂﬁlkm EVArDAtRing adRf, onE€A,R alvieke Rpdk hodrsyén, atkyy, |

aryl al kyl or S ) 3_where each R13 is independently hydrogen, alkyl or
aryl, R8 ishnlpaikplgamy] onarylalk®l, al koxy or alkyl, R9 is alkyl, haloal kyl,

aryl, arykal )Aﬂé;li 18 R11 is as previously defined, or 15
Si (R13) 3 elg(%ﬁy&i%fp’s S 0pr vi ousl y defined, R1O is hydrogen, alKkyl,
hal oal Byl or RyambR4 mksr togethet with yhe nitragemiorwhietcihdy arg qtiarhad qompsise

di al kyl am no, the.drawi ng.". represents either a single bond or a double
bond, X is ayn&gkn}érorg}p%gﬂglyﬁ

Rs is hydrogen, C(O)R;; where Ry, is as previously defined, or CO,R2 where R)3 is as
previously defined,
Re¢ is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR; where Ry, isas
10 previously defined, CO,R )2 where Ry is as previously defined or CONR;3R,,
| R, is hydrogen, C(O)R,; where Ry, is as previously defined, alkyl, haloalkyl, aryl,
arylalkyl or Si(R;3); where each Ry3is indépenderitly hydrogen, alkyl or aryl,
Rg is hydrogen, hydroxy, alkoxy or alkyl,
'R is alkyl, haloalkyl, aryl, arylalkyl, C(O)R) where Ry is as previously defined, or

15 Si(Ry3); where Ry3 is as previously defined,
Ryp is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or
dialkylamino, ‘
the drawing "---" represents either a single bond or a double bond,
X 1is0,NR4orS, and
20 Yis

/R15 |
Ré Ris
wherein ‘ ,
Ria, Rys and Ry are independently hydrogcn, hydroxy, ORg, OC(O)Ry0, OS(O)R;0, CHO,
C(O)R;p, COOH, COR 10, CONR3Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
25 amino, alkylamino, dialkylamino, nitro or halo, v

with the proviso that

when



20 Y is wherein R14, R15 and R16 are independently hydrogen, hydroxy, OR9,
" OC(O R1Q, OS(O R10, CHO C(O R10, COOH, CC2R10, CONR3R4, al kyl, hal oal kyl,
aryl, arylalkyl, thio, alkylthio, 25 am no, alkylam no, dial kylam no,
_'nitro or halo, with the proviso that when 6 Septenber 5 '

hydr oxy, or OC(O RA where RA is al kyl or an am no acid, %%bﬁ)tféblggz @drogen,
hydroxy, ORB where RB is an am no aci.d.or C(O RA where RAis as
defined, and Wis hydrogen, then 5 Y is not 4-hydroxyphenyl or
4- al kyl phenyl ; when R | dr ox or; i lgs al kyl or an
amno aci R ant§qu’ﬂﬁééﬁéﬁ,‘%?%ﬁﬁd@%%\%h%gé%wdan am no_acid or
C(O) RA whgre R@Wr%gn, RrdkycORQ UMt ere B fis areaininandidoriGOIRh et dpitedty| or
4- al kyl phehyl , tHRen - Wi's not hydrogen; when 15 Rl is hydroxy, or OC(O) RA
where RA is al meviouslyaiefined.88d aci d, and

AW is hydrogen, then
5°Y is not 4-hydroxyphenyl or 4-a1kylphenyll;

previously

when .

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

R> is hydrogen, hydroxy, ORs where Ry is an amino acid or C(O)Ra where Raisas
10 previously defined, and
is 4-hydroxyphenyl or 4-alkylphenyl, then

s <

is not hydrogen;

when . - .
15 R, is hydroxy, or OC(O)Ra where Ry is alkyl or an amino acid, and

o

is 4-hydroxyphenyl or 4-alkylphenyl, and
W is hydrogen, then . | | '
R, is not hydrogen, hydroxy, ORa where Rg is an amino acid or C(O)Ra where Ra is
as ISreviously defined; and
20
when |
R; is hydrogen, hydroxy, ORs where Ry is an amino acid or C(O)Ra where Ry is as
- previously defined, and
Y is 4-hydroxypheny! or 4-alkylphenyl, and
25 W is hydrogen, then
R, is not hydroxy, or OC(O)R, where Ry is alkyl or an amino acid.



Y i s 4-hydroxyphenyl or 4-al kyl phenyl, and Wis hydrogen, then R2 is not
* hydrogen, hydroxy, ORB where RBis an amno acid or C(ORA where RAis as
previ ously defined; and 20 when R2 is hydrogen, hydroxy, ORB where Reis an
.‘amino acid or C(ORA where RAis as previously definedg enibb£2004

4- hydr oxyphenyl or 4-al kyl phenyl, and 25 Wis hydrogen, then R 1s not
hydroxy, or OC(O RA where RA is al kyl3or an amino acid. 6 Septenber 2004 -5
According to another aspect of this invention thereF’Filff grovi deq‘Hlid§%3avone
conpounds, and,. %}lgg,gﬁ?s bhasranit imfentibrethgesrie pravidedripflayoRa ORI GATCh

hydr oxy, Adﬁ@r ‘&ﬁa 0, BS(O)Rlol:‘_@&:g3 5 R and R2 are independently

hydr ogen, ansloghéthereciadithe gaeri §o 3R4, al kyl, hal oal kyl, aryl,
arylalkyl, thio, alkylthio, amn al kyl am no, dial kyl am no, nitro or

halo, ZAis OR9, OC(O R10, OS(O R p, CHO 'C(OR10, COCH, CO2R10, CONR3R4,
al kyl , R4 A
(n

7% B.
R2
in which
O,
5 R; andRpare independently hydrogen, hydroxy, ORg, OC(O)R10, OS(O)R“T, CH |
C(O)Ryg, COOH, CO,R 0, CONR:Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,

OC(O)R ¢, OS(O)R16, CHO, C(O)R 0, COOH, CO2R10, CONR3Ry4, alkyl,

‘ OR , 13 .
o amino, alkylamino, dialkylamino, nitro or

haloalkyl, aryl, arylalkyl, thio, alkylthio,

10 halo, and .
W is Ry, A is hydrogen, hydroxy, NR3R4 or thio, and

Rs Rs | | Rs
- | Y , of
Y Y 0 .
0 0] . O

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

form a six-membered ring selected from
X _Re X._Re X _Rg
GO CANNBOS
OR7 o] , or
" X_ Rg ’ _X__-Re

8

B is selected from

| B
Y Y
o] ORy

15 .
W. A and B taken together with the groups to which they are asso

ciated comprise




‘hal oal kyl, aryl, arylalkyl, thio, alkylthio, am no, alkylam no,
“dial kylamno, nitro or 10 halo, and Wis R, Ais hydrogen, hydroxy, NR3R4

or thio, and Bis selected fromRS/ RS| RO O O Wis RlL, and A and B

.‘taken together with the carbon atons to which they are %@p‘;ﬁﬁ‘%ﬁr?@iﬁen

si x-menbered ring selected fromX, R6 ~X~R6 |

together with the groups to which they6a_re assom at ed conpri se 6 Septenber
2004 -6 R2 0 Wand A taken together with the groups to which they are
associ ated conprise and Bis 5, rein R3 is hydrogen, alkyl, aryl,
aryl al kyl , ' i R11 is hydrogen Bkyl , aryl,

aryl al kyl ere R12 i's hydr al kyl ,

Re , or

R2 O R2 (@) R2 @]

5 O 0]
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 COzR12 where R;; is hydrogen, alkyl,
haloalkyl, aryl or arylalkyl,
10 Ry is hydrogen, alkyl or aryl,
or R; and Ry taken together with the nitrogen which they are attached are pyrrolidinyl or
piperidinyl, '
Rs is hydrogen, C(O)Ry; where Ry, is as previously defined, or CO3R132 where Ryy is as
previously defined, '
15 Rg is hydrogen, hydro;<y, alkyl, aryl, amino, thio, NR3R4, COR,; where Ry, is as
previously defined, CO;R 2 where Ry is as previously defined or CONR3Ry,



“hal oal kyl, aryl or arylalkyl, 10 R4 is hydrogen, alkyl or aryl, or R3 and

" R4 taken together with the nitrogen which they are attached are
pyrrolidinyl or piperidinyl, R5 is hydrogen, C(O Rl11 where R11 is as
_"previously defined, or CO2R12 where R12 is as previousl.y i R6 is
hydr ogen, hydroxy, al kyl, aryl, am no, thio, NR3R4, 18%?%#\@3%&6?5 as
previously defined, CO2R12 where R12_ks as previously defined or CONR3R4, 6
Sept enber 2004 -7 R, is hydrogen, C(O Rll where R11 is as previously

defined, alkyl, haloal kyl, I . | al kyl ' h R13 i
iﬁdleggndégx|i¥hmmg@§§€9¥%m&‘3{5¥%ﬁﬂdgr P‘%ﬁé’%??%%?g‘lf‘%g‘ﬁ?’%ﬁ%g& ) §| koxy Iof
alkyl, RO is a Qal isAhdérhéetily HodfoeBh) alldroe aR1l i s as
previ ously an(ﬂaﬁcélg?r %}@‘@ ‘E}%{é{%i%h%il%ere.@m:% iysl@gs previ ously defined, R10
I's hydr ogep, isdy8ivken, hatmxykalkoxyaeriabeyl, aryl , aryl al kyl, an anino acid,

al kylam no or dial kylam nq, t r A ents LRiidiRly defsicAde bond or
2 e Rovia Sk TRShSTRE: sy IR GFREREERSpRATRY dtmiad
5 Si(R3); where Ry3 is as previously defined, -
R,o is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or

dialkylamino,
the drawing "---" represents either a single bond or a double bond,
X is O,NRsorS, and
10 Yis | |
/R1s
T
adl Ri4
R1s

wherein )

Ris, Ris and Ry are independently hydrogen, hydroxy, ORg, OC(O)R;0, OS(O)R 0, CHO,
C(O)R1g, COOH, COzR 0, CONR;R,, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,

15 amino, alkylamino, dialkylamino, nitro or halo.

It has surprisingly been fo‘und by the inventors that compounds of the general formulae I

and II:

)

20



‘R14, R15 and R16 are independently hydrogen, hydroxy, OR9, OC(O R10,

"OS(O RO, CHO, C(O) RL0O, COON, CCRRLO, CONR3R4, al kyl, hal oal kyl, aryl,

arylal kyl, thio, alkylthio, 15 am no, alkylam no, dialkylamno, nitro or

“halo. It has surprisingly been found by the inventors t of the
general formulae | and Il: (1) 20 6 Septenber 2004 8 |ﬁ\?‘ﬁ%§wag% W

A, B, Z and ZA are as defined above have particular utility and
effectiveness in the treatnent, prophylaxis, anelioration defence against,
and/ or prevention of nenopausal 5 syndrone including hot flushes, anxiety,
depressi on, nobod swi ngs, night swdhts, headaches, and urinary incontinence;
ost eoporosi s; prenenstrual ndr ore |Rclud|ng f|UId retention, cyclical
mast al gi a, and dysnenorrhoea; ™ Re¥ S Syndrone; Reynaud's Phenonenon
Buergers Di sease; coronary arte sm m grai nfll)headaches; hyperten3|on
beni gn prostatic hypertrophy, g of .cancer including breast cancer
10 uterine cancer; ovarian cer;| testicul ar cancer; |arge bowel cancer;
endonetrial cancer; prostatic capger; uterine cancer; atherosclerosis;

Al zhei ners di sease; inflamuatory | seases including inflammatory bowel

di sease, inwhiehati ve colitis, Crohns disease; rheumatic diseases including

r heurmat ogd&%wg% € re | CAARSSatoNE bbbl Pt OBk IRY bt BrQANEARS

(al opeci tari a péo I asl's; di seases associ ated with oxidant stress
i ncl udi nghe treatment, prophylams amelioration defence against, and/or prevention of menopausal

5  syndrome including hot flushes, anxiety, depression, mood swings, night sweats,
headaches, and urinary incontinence; osteoporosis; premenstrual syndrome, including fluid
retention, cyclical mastalgia, and dysmenorrhoeé; 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; athe;osclerosis; Alzheimers disease; inflammatory
diseases including inflammatory bowel disease, ulcerative colitis, Crohns disease;
rheumatic diseases including rheumatoid arthritis; acne; baldness including male pattern
baldness (alopecia hereditaria); psoriasis; dlseases associated with oxidant stress mcludmg

15  cancer; myocardial infarction; stroke; arthritis; sunhght 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,

70 headaches, and urinary incontinence; osteoporosi!s; premenstrual syndrome, including fluid
retention, cyclical mastalgia, and dysmenotrhoea; Reynaud's Syndrome; Reynaud's
Phenomenon; Buergers Disease; coronary artery spasm; migraine headaches;
hypertension; benign prostatic hypertrophy; all forms of cancer mcludmg breast cancer;
uterine cancer; ovarian cancer; testicular cancer; large bowel cancer; cndometnal cancer;

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

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



"15 cancer; nyocardial infarction; stroke; arthritis; sunlight induced skin
" damage or cataracts. Thus according to another aspect of the present
invention there is provided a nethod for the treatnent, prophylaxis
‘anmelioration, defence against, and/or prevention of neng mgyone

i ncludi ng hot flushes, anxiety, depression, nood smﬁngs nlg t smeats
headaches, and urinary incontinence; .gsteoporosis; prenenstrual syndrone,
including fluid retention, cyclical mastal gia, and dysnenorrhoea;

Reynaud' ;tg,i‘%”d%{’gaﬁvgmiw‘éf}ﬁﬂ%a@h%mﬁﬁﬁ IREQ%s BYRiAET witPosidastresinonding

artery s perten5| on; benign prostatic
hypert ro%cerahﬂyoéé?ﬂmmﬁrcmﬁﬁmkd; aﬂhnmls synlight insucedaskap damagg Qs Cpi3EACtancer ;

t est b
25 br ost atforocssieroe hareahrreleti o ps s feaERs BRRERGns FRERARCRp R I00C
i nf| ammat %Jr‘%ﬂ}? eﬁéx%Q& g%uﬁjgﬁlaqgér u'h@ﬁl?;%‘ﬂ&kl% ymbonelf ofle sEAE: campmmds pfe

colitis, sease;” rheunatic diseases including rheumatoid

arthr|5| SformGne ] ahé[dnekfinedutiovdi ng mal e pattern 6 Sept enber 2004 bal dness
(al opecia hereditaria); psoriasis; diseases associated with oxidant stress
i ncluding cancer; nyocardial infarction; stroke; arthritis; sunlight

i nduced ski.p ,Q,a{@g@pe@{ ofGRé prledeiit &weﬁﬁm 1sdhclumf@nmeomsé€1ﬂ?l‘é?u pefaydldd to as

the "t herapeutl c indicatjons’) whi rises adn, aths® Subj ect
a ther apefﬂrlthcamWUfé‘F‘P@rﬁ |a\}’é°dé‘¥?ﬂl?ﬂf &Hftﬁ%ﬁg AT, BT coérubrgtgn EE%?é 5 °f or nul ae

| and 11 ag g d/%p MSenti¥itof 3RO bh florasirae theedpettiveingdiceienst i nvention is
the use off @ﬁpoun forrrul ae | and Il for the manufacture of a

medi caggent for the treat ment, anelioration, defence against, prophylaxis
and/ or pr Sifian o gs%e&%?th%rprégéﬁﬁn%nﬁdﬁels teqisapebiid ¢r mavdiceaipbumds.of 10

formulae 1 and I1 in the treatment, amelioration, defence against, prophylaxis and/or

prevention of one or more of the therapeutic indications.

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 2 therapeutic composition which comprises one or

more compounds of formulae I and I 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

95  more compounds of formulae I and IIf

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 I1.

30




Still another aspect of the present invention is the use of one or nore
~conpounds of fornulae | and Il in the treatnent, anelioration, defence

agai nst, prophylaxis and/or prevention of one or nore of the therapeut i C

2'indications. 15 And anot her aspect of the present |nventd§é;betgmwa

agent for the treatment, prophylaxis, anelioration, defen agal ns? and/or
treatnent of the therapeut I c i ndi cati-d)(ms whi ch conpri ses one or nore
conmpounds of fornmulae | and Il either alone or in association with one or

nore carrggf §n&ﬁer%§éc?bﬂm: ?:reﬁo,gﬁ ifivdriifoh helhted &G orPhork siciddYEMidnawhish a

t herapeutic coO nprises one or_ nore conpounds of formnul ae
| and |1 pmdamnmmmam compounsis of ﬁmmdﬁed aod dF rireferatily. Hie micapqrBaHSMANR/ or

exci pients stil her as rink or

Food. st ut pur ol e AL REfed andBr B SRR W B bERokFodefl” 10 D1
Anot her agp&Gkhiek pidaactioafRihdd sffonhulasl ami . ni crobial culture or a

food-stuff containi ng one or nore mcrobial strains which m croorgani sns

produce one or nore conpounds of forrmulae | and Il. 30 6 Septenber 2004

-10 Still ﬁéﬁ(ﬁ{% tlﬁ%?&@ﬁ g{mﬁ R (e @BAMRL WhitheBllé W url1&ds Fhext RqORes Or nore
m cr oor gani S produce one or nore corrpounds of formulae I and I1.

Pr ef er abl ythhhesentlmwoxrdg 'gomprise"sand vasiatipns sigh asif qogmsisesyfirc ROMALSIBE", Yl xed
22%8{1 n Sg *m eéﬁt?ﬁj{j tg émlppyatgxa u?cl(?um&) bfa &&Q& fnteg(éi" Lf HE}? or %'ﬂﬁ Iaf ﬂﬁ@&’r‘ Sbr steps

but not the exclusion of any other integer or step or group of integers or steps.

10
The term "alkyl" is taken to mean both straight chain and branched chain alkyl groups such

as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secbutyl, tertiary butyl, and the like.
The alkyl group has 1 to 10 carbon atoms, preferably from 1 to 6 carbon atoms, more
preferably methyl, ethyl propyl or isopropyl. The alkyl group may optionally be

15  substituted by one or more of fluorine, chlorine, bromine, iodine, carboxyl, C;-C4-
alkoxycarbonyl, C;-Cq-alkylamino-carbonyl, di-(C1-C;-alkyl)-amino-carbonyl, hydroxyl,
C,-Cs-alkoxy, formyloxy, C,-Cq-alkyl-carbonyloxy, C;-C4-alkyltt1io, C;3-Cg-cycloalkyl or
phenyl.

20  The term "aryl" is taken to include phenyl and naphthyl and may be optionally substituted
by one or more C;-Cq-alkyl, hydroxy,‘Cl-C.;-alkoxy, carbonyl, C,-Cg4-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 cxamplc "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



-5 Throughout this specification and the clainms which follow, unless the
“text requires otherw se, the word "conprise", and variations such as
"conprises" or "conprising", will be understood to inply the inclusion of
a stated integer or step or group of integers or steps tgg Qﬁhaf5504

excl usi on of any ot her integer or step or group of |nteger or steps. 10
The term"al kyl" is taken to nean botiy strai ght chain and branched chain

al kyl groups such as nethyl, .ethyl, propyl, isopropyl, butyl, isobutyl,
secbutyl, tertiary b .yl, and the like. Jhs alkyl ggpup has I to 10 carbon

at ons, preH' ab to 6 carbon atons, N pf ef &rably nmet hyl, ethyl
propyl or isop ¢ al kyl group may opti be 15 substltuted by
one or nore g ' : S 1- C4-

{ne, bronlne ‘
o- car bonyl , hl (C -4
hydroxyl, Ci- C4- alkqu, QI g Cl- C4- al kyl - carb@hylo -
Cl-C4-aIkyIth|o C3- C6- cycl oal kylOYr  phenyl. 20 The term'’ aryl"‘?@?taken
to i nclude phenyl and naphthyl and may be optionally substituted by one or
nor e CI-CA-.IkyI, hydboxy, Cl- C4- al koxy, Clh C4- al koxycar bonyl ,

Cl - C4-al BARarpeNyoXy~or hal 0. The term" ¥ taken to include
fluoro, chloro p and i odo, preferably fl 25 chloro, nore
preferably f|uoRe, ~Ref eren q for exanpl g
nnnohalogeﬁﬁked di hallogeng and up to perhalogenat-d al uroups.
Preferred hal oal kyl @roup e\t rifluoromethyl and pgntaf
Particularly preferred conpounds G he present invention are sel ted

from
HO 0 " AcO 0
98 I
Me O Illii Me O

OH

aIkoxycarbéHyI

OAc

o - HOL ®)

o I OAc
AcO O O AcO. O

OAc | OAc




30 6 Septenber 2004 -11 OAc HO AcO AcO HO QAc AcO OH OH - OAc HO OAc AcO OH
"OCAc _OAc OH 6 Septenber 2004 -12 CH HO

6 September 2004

12

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.




‘HO HO HO OH Conpounds of the present invention have, particular application
“in the treatnent of 5 diseases associated with or resulting from
estrogenic effects, androgenic effects, vasodilatory and spasnodic ef fects,
Jinflammatory effects and oxidative effects. 6 Septenbere%%g drabhe
amount of one or nore conpounds of fornulae | and || ran reqU|red in a
therapeutic treatnent according to thg invention wll depend upon a nunber
of factors, which include the speciT\% application, the nature of the
particul ar conpound used, the condition being tre t he de of
admi ni st redd Ahowinof cbﬂ%e)rmmrdlcbmpnmtds af fermydas land 11 @gr’rﬁfﬁﬁHHE 4formul ae |

or Il may be adm nistered i eryeRtiognal Iy
pract i sedtherapauticitiamenl ArHor Cpm n@’ qﬁ%élnggw néﬂ% d%ﬁgﬁ Ig’ﬁgrrn%acol ogi cal Basis
of Ther apgiifcholudkaRSsetitia Jpidtion, th9afe offhe psiedlaf cmnmg@e the i sed

wi || depen upon the condition being treated, .the state subj ect,
the r out ecmﬁltmrhemgsma@sh 1 g of sAmERistigiion apf) mwf@ﬁ P804 %asﬁ cat ed

?rgO;/g 5 o€ ge“e%délof gorgﬁlaex Sgglsr‘ﬁai’ﬁé af@ldifered ﬁﬁa/mbﬁndrlandﬁmbbﬁbt arsamge of 0.1

g; prefer abI ny.
The prod usAﬂveﬂuafanp pectivede See dat emn@e&@qdm@@ angd fGl W@??ﬁ&?ﬂw&gm?
t her apeut | c indjcatians r FhEsdeYific @akdgd utilisabiviltldéyend
adni xt ur eBegis ¢, e&%fﬂﬁgn&gﬁ%&ﬂ?ﬁgﬁﬁﬁ i%ﬁ?l on SIJ1I‘eor convg\eénl ence hereafter
referred {onphechfiiti@cbdinetrened)thndtite ofithe mbm% thyy route of admunistration and
other well known factors as indicated above. In general, a daily dose per patient may be in

10 therangeof 0.1 mgto2g; typically from 0.5mgto 1 g; preferably from 50 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

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

known in the art.

The carrier must, of course, be acceptable in the sense of being compatible with any other
ingredients in the formulation and must not be deleterious to the subject. The carrier or
20 excipient may be a solid or a hqu1d 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 techmques of pharmacy consisting essentially

95 of admixing the components, optionally including one or more accessory ingredients.

The formulations of the invention include those suitable for oral, rectal, optical, buccal (for
example, sublingual), parenteral (for example, subcutaneous, intramuscular, intradermal,

or intravenous) and transdermal administration, although the most suitable route in any
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prepared by uniformly and intimately admixing the active compound with a liquid or
finely divided solid carrier, or both, and then, if necessary, shaping the resulting mixture
such as to form a unit dosage. For example, a tablet inay be prepared by compressing or
moulding a powdér 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 fhe 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 mouidirig, in a suitable machine, the powdered

compound moistened with an inert liquid binder.

20 .
Formulations suitable for buccal (subiingual) 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, intramusculat, or intradermal injection. Such preparations may




‘association the active conpound and a suitable carrier (which may contain

one or nore 10 accessory ingredients as noted above). In general, the
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bl ood of the, intended recipient. These preparations are preferably

adni ni st eM38™ %t r avenousl y, although adm nistration may al so be effected by
30 neaps of subcutaneous, intramuscular, or intradermal injection. Such

prepar at | %?mgl%}ﬁons or compositions suitable for topical administration to the skin preferably take

the form of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil. Carriers which

may be used include Vaseline, lanoline, polyethylene glycols, alcohols, and combination

of two or more thereof. The active compound is generally present at a concentration of
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 Mto 0.2 M concentration with respect to

the said active compound.

Formulations suitable for transdermal administra;ion 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.




‘6 Septenber 2004 -15 conveniently be prepared by adm xi ng the conpound with
~water or a glycine buffer and rendering the resulting solution sterile and

i sotonic with the blood. Injectable formulations according to the

invention generally contain from0.1 %to.60% w v of actsig%atgmp%& and

are admnistered at a rate of 0.1 m/mnute/kg. 5 10 Fornu rons~sui tabl e
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to application in pharmaceutical and veterinary uses, in cosmetics such as skin creams to

10  prevent skin ageing, in sun screens, in foods, health drinks, shampoos, and the like.

It has surprisingly been found that compounds of the formulae I or I interact
synergistically with vitamin E to protect lipids, proteins and other biological molecules
from oxidation.

15
Accordingly a further aspect of this invention provides a composition comprising one or

more compounds of formulae I or I1, 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 Il 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 ifs entirety by reference. -
Methods which may be employed by those 'skillefi 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
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10 invention described herein.
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CGeneral Syntheses of Substituted I|Isofl avones
6- Chl or o- 4", 7-di hydr oxyi sof | avone was synthesised by the condensation of 4-

“chl ororesor CI nol w th 4-hydroxyphenyl acetic acid to aff%réiepz ﬁ\% 586 ‘g 4, 4'

10 tri hydroxydeoxybenzoin. Cyclisation of the internediate deoxy enzoin was
achieved by treatment with dinmethylfgymam de and methanesul fonyl chloride
in the presence of boron triflouride“etherate. By varying the substitution
pattern on the resorcinol or phenylacetic acid groups nunerous 15 other
substituted isofWavones can al so be synthesised in a sinmlar manner. For
exarrpl e st @{tl ngiw t lhy- met hyl resorci noI Ffords
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Scheme 8

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 resorc¢inol or phenylacetic acid groups numerous
15  other substituted isoﬂavoﬁes cén also be synthesised in a similar manner. For example

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

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

isoflavone derivatives.

20



"20 6 Septenber 2004 -22 |soflavan-4-ones EXAVPLE 2 Synthesis of
6- Chl or o-4', 7-di acet oxyi sof | avone A m xture of

6- chl oro-4', 7-di hydr oxyi sof | avone (1.25 g, 4.3 mmol ), acetic anhydride (7.5
"5 mM) and pyridine (1.4 ml) was heated in an oil bath ag s%?,%,éggrﬁ({‘pr 1h.
After cooling the mxture to roomtenperature, it was Stirre or a
further 30 mn during which tinme theg2diacetate crystallised fromthe
solution. The product was filtered, washed thoroughly with aqueous

met hanol (QSQO(V%”_?nd dried to yield 6-chloro-4',7-di acet oxyi sof |l avone (1. 2g,
75%  as It ERE prisns. "H NMR (CDA 3): 6 2.32 (s, 3H, OCOCH3), 2.41
(s, 3H QSOCMPLEL0 7.16 (d, 2H J 8.6 Hz, ArH), 7.36 (s, |H H8), 7.57 (d,
2H, J 8.6 Hz, ArH), 8. 00 (?, .1H H5%]? 8.37 (s, 1H, H2). EXAMPLE 3

Synt hesi Syothesis of bufelaloro-437giacetaxyINofIaxee, an 4 one 15 Adami s catal yst

0. 045g) wa P800k fsoBavoRk O1.05 4, 4B inad)e neotiei b indeo kS
E > ZSQ?)&W%% flf}dsl LR of-80] -8t @dx Pisofiavolit ¢1.05 4 i

n ethyl acetate (30 m) and-the njxture was stirred at
r oom kenpgy asdipyidinntiet nd) Wyshestrdrin anieddy téoﬁo‘r%sz %’e‘%@f geqjuie g
removed by filtration through. e I findufing Whadheti@sthe
evapor at EXfuRe (R tﬁ*ﬂger?télg"i’ tuggé\/\/géﬁsggéjryés?gﬁe?sed f roméet hanol| to_tKi el d
6- chl Or 0-fcefardtirg@anioy fr6mf thavantidn. oike pOASgvaseiired vashrbiipTaetly i

Fldgt eii—l, Ialc_llucla\(l)'\l/g nge%?go?)(s:o% z%nd2 griédstb y%gtl w'ﬂ-«ﬁa&zoﬁy%oﬂ%nemﬁk%)& 98
as colourless prisms. 'H NMR (CDCl5): 8 2.32 (s, 3H, OCOCH,), 2.41 (s, 3H, OCOCHy),
10 7.16 (d, 2H, J 8.6 Hz, ArH), 7.36 (s, 1H, H8), 7.57 (d, 2H, J 8.6 Hz, ArH), 8.00 (s, 1H,
H5), 8.37 (s, 1H, H2).

EXAMPLE 3
Synthesis of 6-Chloro-4',7-diacetoxyisoflavan-4-one
15 Adam's catalyst (0.045g) was added to a solution of 6-chloro-4',7-diacetoxyisoflavone
(0.25g, 0.7 mmol) in ethyl acetate (3,0 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. 'H NMR (CDCly): § 229 (s, 3H, OCOCHS,), 2.37 (s, 3H, OCOCH;), 3.98 (dd, 1H,
j 6.0 Hz, 7.5 Hz, H3), 4.68 (m, 2H, H?2), 6.87 (s, 1H, H8), 7.07 (d, 2H, J 8.6 Hz, ArH),

7.27 (4, 2H, 1 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-diacetoxylsoﬂavan-4-or?e
(0.24g, 0.06 mmol) in absolute ethanol (5.0 ml) and the mixture was reﬂ'ux'ed for 45 min
under argon. The solution was concentrated under reduced pressure and dlStll?ed 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-



") 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). EXAWPLE 4 25

Synthesis of 6-Chloro-4',7-di hydroxyisoflavan-4-one | m dazole (0.60g) was
"added to a suspensi on of 6-chloro-4',7-diacetoxyisoflav 49,
0.06 mml) in absolute ethanol (5.0 n1) and the n1xtureqﬂggngﬁ ﬁggg?for 45
mn under argon. The solution was copngentrated under reduced pressure and
distilled water (10 m) was added to the residue. The mxture was |eft

i ght the, f d I t '
neahed wi (Higegiso Pt [ Tieh Y By, PR dRBccbiafh ey,
di hyd I 4 VHgY, 6.78Hd J87H
(do- acet ofey T §735 19p Ak oo, 7 MH@% YA mdﬂ R e 112).
6.59 (s, M), MBI, 2H788(7cHz ZHH)J7@@JSH11H Hm;??es ‘58) 2H J 8 7 He,
ArH), 7.70 (bs, 1 H OH), 7.77 (s, 1 H H5). 5 EXAMPLE 5 Synt hesis of
4' , 7-Di acet oxy-5-net hyli sof | avone A m xture of

4', 7- d5 hy grxpsyPI:E®t hyl i sof | avone (1.51g, 5.6 nmol), acetic anhydride (9

m) and p ridine (1. n_an oil bath at 105-110C for 1h.
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col ourl esg, B rdotn 89npetdiide; it Wik stiverr R G furtileNBR hinledrihh: whick - t88e (Be  3H,

10  diacetate crystallised from the solution. The product was filtered, washed thoroughly with
water and recrystallised from methanol to yield 4',7-diacetoxy-5-methylisoflavone as
colourless prisms (1.8g, 91%). mp. 195-97°C, 'H NMR (CDCL): & 232 (s, 3H,
OCOCH,), 2.35 (s, 3H, OCOCH3;), 2.87 (s, 3H, Me), 6.92 (bs, 1H, H8), 7.12 (bs, 1H, HS5),
7.16 (d, 2H, ] 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, OCOCHy),
2.30 (s, 34, OCOCH3), 2.62 (s, 3H, Me), 3.95 (t, 1H, J 7.2 Hz, H3), 4.62 (d, 2H, J 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



"OCOCH3), 2.35 (s, 311, OCOCH3), 2.87 (s, 3H, M), 6.92 (bs, 1H, H8), 7.12
“(bs, 1H, H5), 7.16 (d, 2H, J 8.7 Hz, ArH), 7.55 (d, 2H, J 8.7 Hz, ArH),
7.89 (s, 1 H H2). 15 EXAMPLE 6 Synthesis of

- 4", 7-Di acet oxy-5-net hyl i sof | avan- 4- one Pal | adi um on bar i %
0. 06g) was added to a solution of 4',7-di acetoxy-5- rretﬁ pi%#‘Fgf/g%deé
(0.30g, 0.8 mol) in ethyl acetate (594[11) and the m xture was stirred at
20 room tenperature under a hydrogen atnosphere for 24h. The catal yst was
removed bé fi Itration through Celite and the resulting filtrate was
evaporate ' The residue was recrystallised fromethanol to yield

-di ac . dvdne®d, 67% as col ourI ess pl ates.
m p 143- Sfé@%'a J’]Pl'cdg} B&ﬂsgﬁezmgﬁgﬂ,ﬁgH oococH3), . 2.30 (s, 311

ococ:H3) PmfiRzgle (O.ﬁBg) wes pd®®® 3 tsuspepsiog of 427+4zacemy S-We@zhw‘law gng. 8

Hz, 25 H2 9 (d )as 7

(a2, 9SG At Mg o abgoiby el (A By I il e KRS s
- 24 EXAVPLEdeF aspont heﬁlssluﬁfm {as Eer[aehgrated)myddi mhm«h;/pnes:mrret anvdhdistided wawatHl e
(0.63g) was adde dtoasuspe si op, of A tox nmet fl 4- one
(0. 509, 1ml) ps| added to ghe Fefidiice B SPIXRBS "tf‘sﬁlf’ﬁ mli%t Luﬁ?é) S QX@%
refluxed fafd 2 eﬂ}'&d}pxtaﬁe wa&'@iﬂte&agwasheﬁh@xﬂs attiriand deied tG qﬁme t Vammmme;
reduced pressu and distilled water (10

methylisoflavan-4-one (0.25g, 66%) as a white powder. TH NMR (d¢-acetone): & 2.51 (s,

3H, Me), 3.76 (t, 1H, ] 5.7 Hz, H3), 4.57 (d, 2H, J 7.1 Hz, H2), 6.26 (d, 1H, J 2.2 Hz, HS),

10 6.35(d, 1H, ] 2.2 Hz, H5), 6.78 (d, 2H, J 8.7 Hz, ArH), 7.11 (d, 2H, J 8.7 Hz, ArH).

Isolflavan-4-ols and Isoflav-3-enes
EXAMPLE 8
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—d1acetoxy-—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 (CDCl;): & 2.26 (s,
3H, OCOCHy), 2.30 (s, 3H, OCOCHy), 2.62 (s, 3H, Me), 3.24 (dt, 1H, J 34Hz J11.8 Hz,

20 H3),4.31 (ddci, 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-D|acetoxy-S-methyllsoflav-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 pentoxxde (2.0g) in dry

dichloromethane (20 ml). The crude product was chromatographed on silica column using

dichloromethane as the eluent. 'H NMR (CDCl5): § 2.28 (s, 3H, OCOCH3y), 2.31 (s, 3H,



‘m) was added to the residue. The m xture was |left overnight in the fridge
“and the resulting precipitate was filtered, washed with water and dried to
yield 4", 7-di hydroxy-5- nethylisoflavan-4-one (0.25g, 66% as a vvhlte
powder . 'H NMR (d6-acetone): S 2.51 (s, 3H M), 3.76 p}gl,nége

H3), 4.57 (d, 2H, J 7.1 Hz, H2), 6.26 (d, IH J 2.2 Hz, ‘3 f 35(d
1H,J2.2 Hz, H5),6.78(d, 2H, J8.7 Hz, A.H),7.11 (d, 2H, J 8.7 Hz, ArH).

| sol fl avan-4-o0ls and |sofl av-3-enes )iAI\/PLE 8 Synthesis of

4' -7-Di acet oxy-5-net hyli sof | avan-4-01

4 -7-Di ac@@ﬁ@H@- BSEHy! 3Hoveh 508 @ 8H. \Ha"é o2 frhrldt Jd0 Hre HEA 62 (Gl i)

acetate (40 HEHORREY G 1) HGLE el A3RE A0 73ME LV RARE AT D o

filtered through a pad of Celite to yield predomnantly
cis-4'-7-di acet ox rret hyl i sofl avand4-ol. "H NVR (CDCI3): S 2.26 (s, 3H,
ococH3), EXROMPLE 394 ococH3), 2.62 (s, 3H, Me), 3.24 (dt, 1H, J 3.4 Hz, J

11.8 0. Zg“%pisz &§f4§3i‘zdlﬂ%0x}|§-m%tﬂj' ﬂoﬂ%’i-}%nﬁ Hz, 10.5 Hz, H2); 4.57 (dd,

IH, J H H4). 6.51 (d. 1 H J 2.1 Hz,
H8), 6. 59 4(T-Dihydrbxyl5andhlisofla6B-ene W& praparedifom ¢, Bdiapptox s ymethylispllayy,

2H, J 8.6 Hz Ar
4' | 7-Di acerBeyy E?‘?TWNF@? 3@‘3%%’%@&?6@@’%3 et &dcrgmdarﬁ; pndittops. . 3-ene
was prepared by the dehydration of cis- and trans-4'-

7-di acet oxy-5-net hylisofl avan-4-ol (0.2g) wth phosphorus pentoxide (2.0g9)
indry di Mk hane (20 mM). The crude product was chromat ographed on

S' i Caocg'(% fs'd?@' S@L?hhgamtsbnwymﬁn therideuent . 'H NVR (CDO 3): 8 2.28
Phosphoryl chlonde (1.75 ml) was added to a mixture of the monoaldehyde (0,95g) and
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
chloride (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. 'H NMR (dg-acetone): & 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

25 EXAMPLE 13
Synthesis of Isoflavan-5,7-diol
Isoflavan-5,7-diol was prepared by the reduction of a suspensmn 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



"6 Sept enber 2004 -25 OCOCH3), 2.36 (s, 3H, M), 5.08 (s, 2H, H2), 6.49 (d,

"1 H J 2.0 Hz, H8), 6.52 (d, 1.H J 2.2 Hz, H5), 6.89 (s, 1 H, H4), 7.14

(d, 2H, J 8.6 Hz, ArH), 7.44 (d, 2H, J 8.6 Hz, ArH). EXAMPLE 10 5 Synthesis
of 4',7-Di hydroxy-5-nethylisoflav-3-ene

4' | 7- Di hydr oxy-5-net hylisofl av-3-ene was prepared from 6 September 2004
4' , 7-di acet oxy-5-nethylisofl av- 3-ene . )by the renpval of the acetoxy groups
by hydrolysis under standard conditiofs.” EXAMPLE 11 10 Synthesis of
3',5,7-Tri hydroxyi sof | avyl i um ch| orij de Phosphoryl ,chloride (1.75 m)_ was
added to aradugt viee rmqtﬁésqdoﬁwl bty @ﬂoremethagﬁ toygive the|isptlayan asrislourless

di hydrate 6 W I The m xture was stirred at 30C
for 20 mf ?dé%sg%{h%n] b@{&oﬂoﬁt%ﬁg%rature for 3 hours. The orange
precipitate was filtered and washed with acetic acid to yield the

I sof l avyl i um sal t 5 EXAMPLE 12 Synthesis of |soflav-3-ene-3",5, 7-triol
| sof | av- 3 LEE‘)I -triol was prepared by the reduction of

3,5, 7 trbs qu:gggwfaog hapyhéedRyisoaoin de (0.5g) with sodi um cyanoborohydri de
(0.339 in”et acetate (11 nm) and acetic 20 acid_ (3 n) and

chr omat oghapRilaiasetoayiseflavan ovas peenasad by thy Wﬂ%tlﬂ“eogfa isugension 3ofe deSdnd
iy 32, o endlybiqatyith chifag s RNakind BuitS (b 94ebi  Mibtre kg
anhydride (2.0 ml) and ethyl acetate (10 ml) under a hydrogen atmosphere After the
removal of catalyst the crude product was refluxed with pyridine (0.5 ml) and the resulting
10 triacetate was isolated by evaporation of the solvent and crystallisation of the residue.
M.p. 126-28°C.

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 effects, vasodilatory and spasmodic effects, inflammatory effects and oxidative effects.



‘I sof | avans 25 EXAMPLE 13 Synt hesis of Isoflavan-5, 7-di ol

1 sof | avan-5, 7-di ol was prepared by the reduction of a suspension of 5, 7-

_di hydroxyi sofl avyliumchloride (0.5g) w th Palladi umon-charcoal (5% O0.19)
in acetic---acid (15 nl) containing ethyl acetate (2.5 m rogen
at nrosphere. The crude 6 Septenber 2004 -26 product was P)e%érﬂ}g@gffgg%ﬂ from
1, 2-dichl oronethane to give the isoflavan as col ourless needles, mp.
76-78C (lit mp. 77-79C). EXAMPLE 14 8§ Synt hesi s of

4',5,7-Triacet oxyi sof |l avan 4',5, 7-Tri acet oxyi sof | ayan was prepar e.g by the

r educt i orThobe skilledsjreths ao wiblmparecigtethatithe myantinn deserhes\herein i URFeptIplecto
(0.31g) wth. plati,num.oxide . i i : I i (2.0
) and SeHgionsEapaN PR 5t ol Skl SRR ok ito BN
renoval QfiaiGat fivestior MeludesWiesuch eatiationsasd metificatidnsy Fite ipyeritidhsials¢ 0. 5 nl )
and the resulting 10 triacetate was i,s5ol ated by evaporation of .t he ,sol vent
and cr ystia¢lbflesall efithe steps, feapures, go@postipns ang sguipgpn SER{&M%’ 5ndiFAEAdS| s of
I'sof | avan; 4, 5:a/-t.L1 QL4 e uhy bt alYeSmBIhARAs O ahy 640 or

4' 5, % B}‘%E%etcg)ficflké%’% g\%giﬁgg%;a{ ﬁx‘é@?‘tgﬂ%)\f/,gpzS?i ?ﬁieal acetyl gr oupsf by

hydr ol ysisoreMfaid26gps €Cfeatures.



"EXAMPLE 16 The binding affinity of various conpounds of the invention for
:both subtypes of the 20 estrogen receptor was determ ned with the "Estrogen
_Receptor Al pha or Beta Conpetitor Assay Core HIS Kit" supplied by Panvera
~Corporation (Product No. P2614/2615). 6-

Chl oro-4', 7-di hydr oxyi sof | avan- 4- one showed good conpet iGt??P(ateB}br?afqg%‘tto t he
estrogen receptor with the followng results: 25 ER al pha receptor = 37.82
UM ER beta receptor = 32.14 uM The results_show that the conpounds of the
present invention have particular application in the treatnent of diseases
associated wth or resulting fromestrogenic effects, androgenic 30

ef fects, vasiOdidlamedyfisngtiepasntion ercek felfhws: | nfl ammatory effects and

oxi dative effects. 6 Septenber 2004 -27 Those skilled in the art wll
appreciate that the invention described herein is susceptible to

vari ations and nodiaf | i of.he hose ecifically described. It is
to be understood phgﬁ&%Hgﬁ?ﬁV%%i %%Q?ﬁé%ﬁﬁif-if| such vari ations and
modi fi cations. The inventions also VYWcludes all of the steps, features,
conposi tions and conpounds refgrred]ito Of indicated in 5 the

speci fication, individually or Col#ectyvely, and any and all conbinations
of any two or nore of said steps leat ures. 6 Sepfienber 2004 -28 The
clainms defining the invention af€ 0 éoms:

S in which

Ry and R; are independently hydrogen, hydroxy, ORg, OC(O)R g, OS(O)R g, CHO,
C(O)R 9, COOH, CO;Rq, CONR3R4, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,

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

Rs Rs Rs
\[‘([Y %Y \”/&JJY , O
0 S O ' 0

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

form a six-membered ring selected from
X Rg X Rg X Rg
IGOBC AN O ¢
X _Rg X _Rs

N~
Y - Y

0 | ORy

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

6



"1l. A conpound of the general formula I: W(I) 5in which R and R2 are

K ndepen(rtlrgntly hydrogen, hydroxy, OR9, OC(O Rlo, GS(O R10, CHO  C(O R10,
COOH, CO2R10, CONR3R4, al kyl, haloalkyl, aryl, arylalkyl, thio, alKkylthio,
“ami no, al kyl am no, dial kylam no, nitro or hal o, Zis hY‘érS&ﬂé‘mb@FﬁOd@ Wis
R, Ais hydrogen, hydroxy, NR3R4 or thio, and Bis selected from,,,-r R

I RO Y1%Y~(Y 000 Wis R, and A and B taken together with the carbon
atonms to which they are attached foerdh a six-nmenbered ring selected from
X'l -~ R6 XR6 *-'~ XuR6 Y O

and B is

5 O O o)

wherein '

R3 is hydrogen, alkyl, aryl, arylalkyl, an amino acid, C(O)R,, where R, is hydrogen
alkyl, aryl, arylalkyl or an amino acid, or CO,R, where R, is hydrogen, alkyl,
haloalkyl, aryl or arylalkyl,

10 R4 ishydrogen, alkyl or aryl,

or Ry and R4 taken together with the nitrogen to which they are attached comprise
pyrrolidinyl or piperidinyl,

Rs is hydrogen, C(O)R; wher.e Ri1 is as previously defined, or CO;R,; where R; is as
previously defined, .

15 Rg ishydrogen, hydroky, alkyl, aryl, amino, thio, NR;R., CORH where R, is as
previously defined, CO,R; whére Rz is as previously defined or CONR;R,,



"OR7 or- 15 W A and B taken together with the groups to which they are
-associ ated conprise 6 Septenber 2004 -29 , or R2 0 R2 O Wand A taken .
together with the groups to which they are associated conprise R8 and B is

'S-RS /R5 5 0 wherein R3 is hydrogen, alkyl, aryl, aryl Eq@bltemﬁgffdmno
acid, C(ORl1 where R11 is hydrogen al kyl, aryl, arylal kyl "or an am no
acid, or CO2R12 where R12 is hydrogen, alkyl, haloalkyl, aryl or
arylalkyl, 10 R4 is hydrogen, alkyl or aryl, or R3 and R4 taken together
with the nitrogen to which they are atljaehed conprise pyrrolidinyl or
piperidinyl, R5 is hydrogen, C(ORl1l where R11 is as previously defined, or

CORRL2 wher R, RL4 hifhgs c@NRY WIS ¥, 4614 pr}g\gxbusly defined, alkyl, haloalkyl, aryl,
arylalkyl or Si(R13)3_where each Ry3is iﬁdcpendently hydrogen, alkyl or aryl,
Rg is hydrogen, hydroxy, alkdxy or alkyl,
Ry is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where Ry, is as previously defined, or
5 Si(Ri3)3 where Ry3 is as previously defined,
Ryo is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or

dialkylamino,

the drawing "---" represents either a single bond or a double bond,
X isO,NR,orS, and

R1e

K5 Ri
wherein
Ri4, Ris and R4 are independently hydrogen, hydroxy, OR, OC(O)R 9, OS(O)R o, CHO,
C(O)Ryo, COOH, COzR 9, CONR3Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,

15 amino, alkylamino, dialkylamino, nitro or halo,

or a pharmaceutically acceptable salt thereof,

with the proviso that

when

20 R, is hydroxy, methoxy or OC(O)RA where Ry is alkyl or an amino acid, and
R, is hydrogen, hydroxy, ORg where Ry is an amino acid or C(O)Rp where Ry is as

previously defined, and
W is hydrogen, then

Y is not phenyl, 4-hydroxyphenyl, 4-acetoxyphenyl, 4-alkoxyphenyl or 4-
25 alkylphenyl;

when

R, and R; are hydroxy, and



I
Cpreviously defined, alkyl, haloalkyl, aryl, arylalkyl gr%?hélﬁggpfoqg;ere

15 R6 i s hydrogen, hydroxy, alkyl, aryl, am no, thin, NR3R4, CORLl1 where
“R11 is as previously defined, CO2R12 where R12 is as previously defined or
CONR3R4, 6 Septenber 2004 - 30 R7 is hydrogen, C(O Rl1l where R is as

each R13 is independently hydrogen, alkyl or aryl, R8 is ogen, dr oxy,
al koxy or alkyl, R9 is al kyl, haloalkyl, aryl, arylalkyl, C(ORll where Rl11
is as previously defined, or 5 Si(RL3)3 where R' is as previously defined,
R10 i s hydrogen, al kyl, hal oal kyl, am no, aryl, arylalkyl, an am no acid,

al kylam no or dial kylam no, the drawing represents either a single bond or
a doubl e bofd,and ¥ prg'hydrogra, then S, and 10 Y is wherein R14, R15 and R16 are
i ndependent ky: ). hydroxy, OR9, OC(O R10, OS(O R10, CHO C(O R10,
COOH, oolea%/‘SWi?a% kyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
15 am no, al kyl am no, dial kylam no, nitro or halo, or a pharmaceutically
acceptable salt thereof, with the proviso that when 20 R is hydroxy,

nmet hoxy or ® RA where RA is alkyl or an amino acid,  and

5 Ry is hydroxy, and
Rz, Rg and W are hydrogen, then
Y is not 4'-hydr0xy-3'-methoxyphényl or 3'4'-dimethoxyphenyl;

when

10 R, is ORg where Ry is as previously defined,

R6 is hvdrogen, methyl'or methoxy,

Y is phenvl, and

Ry is hydrogen, then

W is not hydrogen, methyl, chloro or chloromethyl, and

15

with the proviso that the following compounds are excluded:

MeO

20 R4 = Me, Cl : R, = H, OMe



"R2 i s hydrogen, hydroxy, ORB where RB is an amno acid or C(O RA where RA
"-is as previously defined, and Wis hydrogen, then Y is not phenyl,

_4-hydroxyphenyl , 4-acetoxyphenyl, 4-alkoxypl henyl or 4- 25 al kyl phenyl;

-when R1 and R2 are hydroxy, and 6 Sept enber 2004 R6 andﬁ\gleg,rt%ggﬁ%ﬁgp

then Y is not phenyl; and - 31 when 5 Rl is hydroxy,

are hydrogen, then Y is not 4'-hydrozy-3'-nmethoxyphenyl or

3', 4" -di net hoxyphenyl; when 10 R1 is OR, where RO is as previous defined,
R6 is hydrogen, nethyl or nethoxy, Y is phenyl, and R2 is hydrogen, then W
i s not hydrogen, nethyl chloro or chloromethyl and 15

5 R14 = CN, CF3 R= H, Me

2. __A compound according to claim 1 selected from:

10
Me O llli! : \\'I!!![:E;:L\]Iliil\
OH OAcC
Me O Illi; . 4 i\lllll:%%:L\lllii[\
OAc Me O OH




'with the proviso that the foll ow ng conpounds are excluded: MeO R16 CH HO
;R14:O—|,pOVEHCBO, MO R14 OH R14 Ove 20 R14 = M, G R2 = H, Ow - 32
HOCl 5 10 HO R14 = CN, CF3 C R14 RO

10

15

20

6 September 2004
- 33 -~
AcO O AcO 0O
e e
Me OH Me ©\
OAc OAc
HO O
=
Me
: OH
N .
HO 0O Cl HO O
RN
/ OH ' = OH
OH OH
3. Use of one or more compounds according to claim | or claim_2 for the

manufacture of a medicament for the treatment. prophylaxis, amelioration, defence against.

and/or_prevention of menopausal syndrome including hot flushes, anxiety. depression,

mood swings, night sweats, headaches, and urinary incontinence: osteoporosis:

premenstrual syndrome, including, fluid retention, cyclical mastalgia, and dysmenorrhoea:

Reynaud's Syndrome; Reynaud's Phenomenon; Buerger's Disease; coronary artery spasm;

migraine_headaches; hypertension; benign prostatic hypertrophy; all forms of cancer

including breast cancer: uterine cancer: ovarian cancer; testicular cancer; laree bowel

cancer; endometrial cancer; prostatic cancer: uferine cancer, atherosclerosis; Alzheimer's

disease; inflammatory diseascs including inflammatory bowel disease, ulcerative colitis,

Crohn's disease; rheumatic _diseases including rheumatoid arthritis: acne,  baldness

including male pattern baldness (alopecia hereditaria); psoriasis; diseases associated with

oxidant_stress including cancer; myocardial infarction; stroke: arthritis; sunlight induced

skin damage or cataracts.




"R =H M A conpound according to claim1 selected from HO AcO 6 Septenber
2004 OVe OR 6 Septenber 2004 -33 HO- -, OHOS5 OHOH OH 3 . Use of one or
_nore conpounds according to claim1 or claim2 for the manufactured of
medi camentfor the treatment. prophylaxis, anelioration, gdeledihBelsfanst - .
and/ or prevention of nenopausal syndronme including hot ? ughes anxi ety,
depression, 10 nood sw ngs, night sweats, headaches, and urinary

i nconti nence' osteoporosis; prenenst r_ugL1 syndrone including fluid
retention, cyclical. mastal gia and dysnenorrhoca Reynaud's Syndrone;
Reynaud's Phenonenon; Buerger's Disease; coronary artery spasm mgraine
headaches; hypdrténdiapenismionopition whicheomppsastono phyioraddmfoondsacebriganser

i ncluding breast; gange!ls; rine cancer; ovari.an cancer;- testicul ar
cRAR SAMGR 2 A&l 10n \xﬁtﬂ one or ‘e pharmaceutical carriers ar
cancer: |arge bowel ¢ or more pharmaceutical carriers and/or

excipients,

5 ... A drink or food-stuff, which contains one or more compouncds according 1o claim

[ orclaim 2,

6. A compound of the general formula II:

(If)

10 R

in which , _

R, and R; are independently hydrbgen, hydfoxy, OR, OC(O)R g, OS(O)Ryg, CHO,
C(O)R 1, COOH, CO;3R 9, CONR;Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,

15 Zx is ORy, OC(O)R g, OS(O)R;, CHO, C(d)Rlo, COOH, CO;zR g, CONR;Ry, alkyl,

haloalkyl, aryl, arylalkyl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or
halo, and

W is Ry, A is hydrogen, hydroxy, NR1R4 or thio, and B is selected from

Rs Rs (Rs
\H)iY \HJ:Y _ WY , or
0 0 0

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

form a six-membered ring selected from



*15 cancer, eudonetrial cancer~prostatic cancer, uterine cancer

-at heroscl erosi s; Al zheinmer's disease; inflamuatory di seases including
Jnflammatory bowel di seasesul ccrill-Ve colitis. Crohn's di sease; rheumatic
“di seases i ncl udi ng rheumatoid arthritis' acne' bal dnessssdyémgbpgodgal e
pattern bal dness (al opecia hereditaria) psoriasis; diseases associated with
oxi dant stress including cancer; nyocardial infarction; stroke. arthritis:
sunlight induced- 20 skin damage or cajpracts. Cl 6 Septenber 2004 -34 4. A
t herapeutic conposition Which conprises one or nore conpounds according to
claim1 or claim2 in association with one or nore pharmaceutical carriers
and/ or exci pi ents 5-Ra drink or fo¥d:stR§f, which contxil nsrQnNe or nore
2. 6. A conpo t Re gener al
dependently hy roge hydr oxy, OR9,
yl , hal oal kyl,

formula I1: 10 i 4
OC(O R10, GS(O R10,
aryl, arylal kyl, thj al kylthlo % al kyl am no, kyl am no, nitro
or halo, 15 ZA is : O;(Rlo C)S(rcr);) CHO, C(OE{I;{I O, CooH, C02RtO,
CONR3R4, al kyl, hal oal ky}~ 6 aryl al kyI kyl t hi o, am no,

al kyl am no, di al kyl ani no, | nitflo or

Y C(ORIO,

=
Y . Y

OR,

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

Ry O
W and A taken together with the groups to which they are associated comprise
; Re
Ry NRyo
ZK B
R
5 2
and B is
Rs Rs Rs
v v N §
O O . . 0O
wherein

Ry is hydrogen, alkyl, aryl, arylalkyl, an amino acid, C(O)R; where R, is hydrogen
10 alkyl, aryl, arylalkyl or an amino acid, or COsR;2 where Ry is hydrogen, alkyl,
haloalkyl, aryl or arylalkyl,



“hal o, and Wis R, A is hydrogen, hydroxy, NR3R4 or thio, and B is selected
dfromH; R5 ( 1AY O, or 20 Wis R, and A and B taken together with the
carbon atoms to which they are attached forma six-nenbered ring selected

from6 Septenber 2004 - 35 OR7 X~R6 Y 0 OR7 , or W A@%@@%pgo&pget her
with the groups to which they are associ ated conpri se

10

15

20

25

- 36 -

R4 is hydrogen, alkyl or aryl,

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

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

Rg is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR}| where R, is as
previously defined, CO3;R where Ry; is as previously defined or CONRG;Ry,

R is hydrogen, C(O)R;; where Ry is as previously defined, alkyl, haloalkyl, aryl,
arylalkyl or Si(Ry3); where each R,y is independently hydrogen, alkyl or aryl,

Rs is hydrogen, hydroxy, alkoxy of alkyl, | |

Ry is alkyl, haloalkyl, aryl, arylalkyl, C(O)R,; where R, is as previously defined, or
Si(R13)3 where Ry3 is as previously defined,

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

dialkylamino,
the drawing "---" represents either a single bond or a double bond,
X isO,NRyor S, and
Y is
_ /R15
T
| R1/5'/ Rie

wherein

Ry4, Rys and Ryg are independently hydrogen, hydroxy, ORg, OC(O)R 9, OS(O)R o, CHO,
C(O)R 0, COOH, CO3R g, CONR3Ry, alkyl, haloalkyl, aryl, arylalkyl, thio, alkylthio,
amino, alkylamino, dialkylamino, nitro or halo,

or a pharmaceutically acceptable salt thereof,

with the proviso that the following compounds are excluded:



, or . R2 0 R2 0 Wand A taken together with the groups to which they are

*associ ated conprise R8 5 and Bis , R5 R5 wherein R3 is hydrogen, alkyl,

aryl, arylalkyl, an amno acid, C(ORl1l where R11 is hydrogen 10 al kyl,

aryl, arylalkyl or an am no acid, or CO2R12 where R12 i kyI
hal oal kyl, aryl or arylalkyl, 6 Septenber 2004 - 36 R4%|§satﬁé®rsggg%@4a yI
or aryl, or R3 and R4 taken together with the nitrogen which they are
attached are pyrrolidinyl or piperidifyl, RS is hydrogen, C(O Rl11l where
R11 is as previously defined, or C2R12 where R12 is as 5 previously
defined, R6 is hydrogen hydroxy, al kyl, aryl, am no thi o, NR3R4, COCR11
where R11 is H@ y defined, OCRRHDwWhere is as previously
defined or CONR3R

Ry = OH, OMe R, = OH, OMe
Ryg = OH, OMe R4 = OH, OMe

Ry = OH, OEt OCH(CH3)CH3 or OCH;CH(CH3)CHj4
5 Z = n-hexyl or Cl.

7. A compound according to claim 6 selected from :

10




[ R11 is as previously defined, alkyl,

:E7I BZI Ey?rogfgi C;?g/rzlillkwe(r)(ra Si (R13) 3 where each R13 |sk| ndep(rangfaﬂ;: y o
'hadrogeﬁ al kyl “or aryl, 10 R8 is hydrogen, hydroxy, l(ill _ oxyso al ,Sl ;
'iZ al kyl ’ hal oal kyl, aryl, arylalkyl, C(ORLll1 where R 5‘%&6"&9%9@#09%
defi ned ’or Si (R13) 3 where R13 is as previously defl_ng BRERLLS ,
al kyl 1ha| oal kyl, am no, aryl, arylal kyIB, ~an am no ac: e’ bgndyor A

i al kyl ani no, 15 the draw ng re_presemé_ etther a sing and or @,
glﬁdyXis NR4 or S, and Y is wherein 20 R14, R15 anCHO o & RL0
c:OOHi gdebendemm ‘ y d{oxﬁél (?;Igi(yloqu L thio, al kylthio,
am no Oglzgf)am Ay o nitro or hal o, p]t’] mgc_el gglrrlpgunds
accepi abl e s&t théreo 0

are excluded: 6 Septe

- > "OAc

8. Use of one or more compounds according to claim 6 or claim 7
for the manufacture of a medicament for the

treatment, prophylaxis, amelioration, defence against, and/or prevention

of menopausal
depression, mood swings, hight sweats,

syndrome including hot (ushes, anxicty,

headaches, and urinary incontinence: osteoporosis; premenstryal syndrome, including fuid

retention, cyvelical mastalgia, and dysmenorrhoea: Reyn

aud's Syndrome: Reviaud's
Phenomenon; Buerger's Disease; coronary artery

spasm; migraine headaches;

hypertension; benien prosiatic hypertrophy: all forms of cancer including breast can

cer;

uterine eancer; ovarian cancer: testicular cancer: Jarge bowel cancer; endometrial cancer;

prostatic cancer; uterine cancer; atherosclerosis: Alzhe

imer's discasc; inﬂammz\lory

discases including nflammatory bowel disease, ulcerative colitis, Crohn's disease;

theumatic diseases including rhewmatoid arthritis; acne; baldness including malce pattern

baldness (alopecia hereditaria); psoriasis: diseases

associated with oxidant stress includine

cancer; myocardial infarction; stroke: arthritis; sunlight induced skin damage or catar

with the proviso that the compound of formula

acls,




i ' Rl4 RL = CH OWw R4 = OH, Ow Rl OH Owe R14 = OH,
?ﬂ\-}eqlglf :OC\;E givf OCH( CH3) CH3 or OCH2CH(CH3) CH3  ZA = n-hexyl or C 7. A
.corrpound according to claim6 selected from: R14 OAc 6 September 2004 -39
is specifically disclainmed for the treatnent or pr ophyl tginber2004
atherosclerosis 9. A therapeutic conposition which corrprl Ses one or
conmpounds according to claim®6 or clakg.7 in association with one or rmyeh
pharmaceutical carriers and/or excipients. 10. A drink or food-stuff, whic
cont ai ns one or nore conpounds according to claim6 or claim?7,

OH

is specifically disclaimed for the treatment or prophylaxis of atherosclerosis.

9. A therapeutic composition which comprises one or more compounds according to

claim 6 or claim 7 in association with one or more pharmaceutical carriers and/or excipients.

10. A drink or food-stuff, which contains one or more compounds according to claim 6
or claim 7.



