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10 BACKGROUND OF THE INVENTION

There is an ever-increasing interest in herbal or
natural-source remedies or medications. Many individuals
would rather use such products than conventional
pharmaceutical preparations. Additionally, medicinal

15 substances derived from natural products can provide
commercial or industrial opportunities for local populations
in areas where medicinal plants grow or are cultivafed.
Moreover, compounds identified as the active ingredients in
natural products form an important basis for pharmaceutical

20 research.

Estrogens are steroid hormoneé that regulate
physiological processes such as the growth, differentiation,
and functioning of many target tissues by regulating the
expression of genes under control of estrogen-responsive

25 elements. Tissues that express estrogen receptors include
tissues of the female and male reproductive systems such as
the mammary gland, uterus, vagina, ovary, testes,
epididymis, and prostate (For reviews see: Pettersson,
et al., 2001; Conneely, 2001). Estrogens have been

30 increasingly shown to have important regulatory roles in the
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typical feature of the chemical structure of phytoestrogens
is the presence of a phenolic ring that, with few
exceptions, is a prerequisite for binding to the estrogen
receptor. Phytoestrogenic substances have been demonstrated

15 to have estrogenic or anti-estrogenic activity and
epidemiological data suggests that these substances may be
useful for treatment of a variety of health problems that
are correlated with estrogenic deficiency, including:
premature ovarian failure; menopausal syndromes;

20 osteoporosis; menstrual irregularities; pre-menstrual
syndrome; cardiovascular disease; atherosclerosis, coronary
artery disease and strokes; and cancér. These potential
health benefits are consistent with epidemiological evidence
that rates of heart disease, hormone-dependent cancers,

25 osteoporotic fractures and menopausal symptoms are more
favorable among populations that consume plant-based diets,

especially among cultures with diets rich in soy products. -

The biological effects of estrogens are mediated
via estrogen receptors (ER), of which there are at least two
30 types, i.e. ER-alpha and ER-beta (Pettersson, et al., 2001;
Conneely, 2001). Estrogens are retained in target cells by
the estrogen receptors (ERs). The ERs belong to the

steroid-receptor superfamily of nuclear transcriptioh
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significant differences in amino-acid sequences are found in
the N-terminal, and ligand-binding domains. Both ER-alpha

15 and ER-beta bind to EREs in promoter regions of target
cells. In addition ERs can regulate AP-1 enhancer elements,
by acting on the transcriptién factors Fos and Jun. The
ligand-binding domain (LBD) also harbors a nuclear
localization signal as well as sequenhces necessary for

20 dimerization and transcriptional activation. Upon estrogen
binding, ER undergoes a conformational change allowing the
receptor to interact with chromatin and to modulate
transcription of target genes. Modulation of gene
expression leads to changes in the level of expression of

25 corresponding proteins, which in turn bring about the myriad

physiological activities associated with estrogens.

Although both ER-alpha and ER-beta bind
specifically to the same estrogen response element (ERE),
there are important differences in their actions in cellular

30 systems and in their response to agonists and antagonists
(Enmark, et al., 1998, Barkhem, et al., 1998).. ER-beta
requires approximately five- to ten-fold higher

concentrations of estradiol than ER-alpha for maximum
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addition, after binding to estrogens and antl -estrogens, - al pha and 15
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di stribution of ER-al pha and ER-beta in estrogen responsive _
agonists and antagonists. ER-alpha and ER-beta also bind to
the same ligands with different affinity. In addition,
after binding to estrogens and anti-estrogens, ER-alpha and
15 ER-beta use different enhancer elements such as estrogen
responsive element and APl sites in promoter regions of

genes. Taken together, these studies suggest that ER-alpha

and ER-beta may activate different downstream effects.

There are substantial differences in the

20 distribution of ER-alpha and ER-beta in estrogen responsive
tissues. ER-beta is expressed in many human tissues
including the central nervous system, the cardiovascular
system, the immune system, the urogenital tract, the
gastrointestinal tract, the kidneys and the lungs (Omoto,

25 et al., 2001). 1In contrast ER-alpha seems to predominate in
reproductive tissues such as the uterus and breast, although
smaller amounts of ER-beta are also present in these
tissues. It is possible that ER-beta is the more widely

expressed estrogen receptor in the body.

30 In tissues where both ER-alpha and ER-beta are co-
expressed, it has been found in many cases that ER-beta

opposes the actions of ER-alpha.
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their -OH groups.

Flavonoids represent a family of phytochemicals
with disparate functions, including: deterring herbivores,
acting as antibacterial/antifungal agents and stimulating

15 the formation of symbiotic relationships with nitrogen-
fixing bacteria. The family of flavonoids is often
subclassified on the basis of structural features into:
flavones, isoflavones or coumestans. Isoflavones make up
the most common form of phytoestrogens. Typically,

20 phytoestrogens exhibit weak estrogenic activity, i.e. on the
order of 100- to 1000-fold weaker activity compared to
estradiol, but since these compounds may be present in the
body in concentrations of 100-fold higher than endogenous
estrogens, they may be present in the body at levels

25 sufficient to compete with endogenous estrogen or compensate
for estrogen deficiency. Two i1soflavonoids, genistein and
daidzein, found in soybean tissue have been described as
being 100-1000 times less active than estradiol, and are
therefore effective as agonists of ER-alpha at 100-1000

30 times greater concentrations.

Flavones with estrogenic activity are uncommon and

known examples include 8-prenylnaringenin and 6-
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including ER action.
Epimedium herb

Epimedium herb (Yin Yang Huo) is a traditional
Chinese herb consisting of the dried aerial part of E.

15 sagitatum (Sieb. et Zucc.), E. koreanum Nakai
(Fam.Berberidaceae), E. pubescens Maxm., E. wushanense T.S.
Ying, or E. brevicorum Maxim or mixtures thereof. The herb
is listed in Pharmacopoeia of the People’s Republic of China
(1997) as having action to “reinforce the kidney yang,

20 strengthen tendons and bones, and relieve rheumatic
conditions” and indicated “for impotence, seminal emission,
weakness of the limbs, rheumatoid arthralgia with numbness

and muscle contracture, and climacteric hypertension”.

Several compounds including flavones and
25 1isoflavones have been isolated from Epimedium herb. These
compounds have been found to have disparate physiological
activities. Compounds isolated from the aerial parts of
Epimedium herb include icariin, phenooxychromones,
flavonoids, chrysoceriol, quercetin, apigenin, apigenin 7,4’'-
30 dimethyl ether, kaempferol, luteolin, and brevicornin

(Liang, et al., 1997a,).
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have immuno-modulatory activity (Liang, et al., 1997b).

Chen et al. (1996) described the isolation of 5
new prenyflavones, Yin Yang Huo A, B, C, D, and E, some of
which (i.e. Yin Yang Huo A and B) were described as having

15 significant anti-platelet activity.

A flavone analogue, Baihuoside I, isolated from
Epimedium herb was described as being an anti-rejection
agent, effective at prolonging mouse heart allograft
survival (US Patent No. 6,071,883: Chen et al., 2000).

20 Assessment of the mice for appearance, behaviour,
biochemistry, hematology and histology revealed no side
effects even at the intra-peritoneal dose of 32mg/kg/day for
14 days.

Icariin-containing preparations have been isolated
25 from aerial parts of plants of the genus Epimedium (US
Patent No. 6,123,944: Chen et al., 2000). These icariin-
containing preparations were stated to be effective in
treating osteoporosis. Bone phosphorus and calcium
contents, bone mineral density and the femur strength of
30 treated ovariectomized rats were increased significantly

compared to control groups.
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2000) . 1loivenptesnibxtlresdat REPBS-conprising Epi medi um

10 Complex mixtures of herbs comprising Epimedium
grandiforum have been described as a method to treat hot
flushes (U.S. Patent No. 5,847,084, ¥Yng Wong, 1999; U.S.
Patent No. 6,238,707, Chun, 2001).

Many women perceive prescription estrogens as

15 being unnatural and there is an increasing interest in the
use of plant-derived estrogens for treatment of post-
menopausal problems and other conditions associated with
estrogen receptors or estrogen-deficiency (Glazier, et al.,
2001) . Thus, there is a need to identify naturally

20 occurring compounds that interact with and activate ER,
especially ER-beta. Natural estrogen receptor activating
compounds are needed for the development of therapeutic
compositions and/or neutraceutical applications. Pure
chemical entities, isolated and purified from herbs can also

25 be developed as pharmaceutical agents.
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estrogeni ¢sotapedndstrogedtibatbngoandeshr aganl ateegpher eshrogee aspect, the
invention provides a nethod for nodulating an estrogen receptor conprising
cont acti n§S§5P§°¥0 estrogen receptor with a conpound having the formul a |
HO OH 0 15 In a further aspect, the invention provides a

In one aspect, the invention provides a method for
modulating an estrogen receptor comprising contacting said

10 estrogen receptor with a compound having the formula I

In a further aspect, the invention provides a

compound having the formula II

15 It will be seen that formula II has two chiral
carbon atoms and that the invention extends to all
stereoisomers, diastereomers, enantiomers and racemates of

formula IT.



conmpound having the fornula Il HOIt will be seen that fornmula Il has two
chiral carbon atons and that the invention extends to all stereoisoners,
di ast er eower2e03/@nsat i omers and racemates of fornula |1 PCWSG20230@40134 10
PCT/ SG2002/ 000264 I n a further aspect, the invention provides.a conmpound
having the formula Il HOIt will be sekh that formula 111 has two chiral
5 carbon atons and that the invention extends to all stereoisoners,

di ast ereoners, enantlinorerfirdmer acerattes thfe ifroremiimnl Idrovindes faur t her
aspect, t inventiaon.,proyides. a t hod for nodul ati ng an estrogen

recept or %%m'Pﬁggnéaf6“§bﬁﬁﬁb%FW&4£% ogen receptor with a conpound
having the formula IIl. In a further aspect, the invention provides a
pharmaceutical conposition, nutritional supphenent, food product or
beverage, conprising a conpound having the 15, ormula Ill1. In a further
aspect, the invention provides a comericgal “package conprising a

phar maceuti cal conposition, nutritional Aupplenent, food product or
beverage, conprisingipa conpoungl havi he formula Il together with
instructions 20 for useYi s ~tHon nediated by an estrogen
receptor. In a further e | I oniprovides a

OH O HO

It will be seen that formula III has two chiral
5 carbon atoms and that the invention extends to all
stereoisomers, diastereomers, enantiomers and racemates of

formula IIT.

In a further aspect, the invention provides a
method for modulating an estrogen receptor comprising
10 contacting an estrogen receptor with a compound having the

formula ITII.

In a further aspect, the invention provides a
pharmaceutical composition, nutritional supplement, food
product or beverage, comprising a compound having the

15 formula III.

In a further aspect, the invention provides a
commerical package comprising a pharmaceutical composition,
nutritional supplement, food product or beverage, comprising
a compound having the formula III together with instructions

20 for use in treating a condition mediated by an estrogen

receptor.

In a further aspect, the invention provides a
method for preparing a preparation having estrogenic

activity from a plant, said method comprising:



met hod for preparing a preparation having estrogenic activity froma

pl ant, said nmethod conprising: WO 2003/ 040134 PCT/ S&002/ 000264 11 (a)
extracti ngotzhes/q@bsat or a part thereof with a solvent POTEGRGI2006204
extract; (b) fractionating said extract to obtain a plurality of
fractions;. 5 (c) assaying estrogen reddptor agonist activity in the
fractions from (b); and (d) collecting a fraction from(c) that is
enriched for estrogea)regephotinagobhst paehtvbikyabpaahothe2eoffolvdtrbr anore
relative to_said extract, 10 In a further aspect, the invention provides a
prepar at i O BFRpaF8doatR bR dFAgSEBLRRE met hod described herein froma pl ant
sel ected fromthe group consisting of Dioscorea opposita; Anenmarrhena

asphodel oi des; Cuscyha fQQ@:B%ﬁ&%iﬁ%ngafaoéﬁk%écﬁ%}é' bbehea 215 In a
further asgect, the invention provides a preparation having estrogenic

activity pbuxphdlyfeénfanctEphaedi um pl ant, wherein said preparation
conpri ses between about 0.002%to 99.9% by wei ght of a conpound havi ng the

formula I'll. The inyenti urt h j.d phar utical . .
conpos?tion, nutritxgﬂaéggﬁ%%ﬁéngéggggégd%gggggggta§9g§%§e95§éV%8¥p%Psing
such a preparataohiodhefromvenif oanfiurt her provides a conmmercial package
conprising 'such a preparation together with instructions for use for

nodul ati ng an estro re tor. 25 Ln a further aspect, the invention
provi des g met hod ggp ﬁ?iggﬁF?ﬂ% or FFRELEPRg 5O@oﬁ85tFBﬁtnéaiated by an

enriched for estrogen receptor agonist activity by about 2-

fold or more relative to said extract.

10 In a further aspect, the invention provides a
preparation prepared according to the method described
herein from a plant selected from the group consisting of
Dioscorea opposita; Anemarrhena asphodeloides; Cuscuta

chinensis; and Psoralea corylifoloa.

15 In a further aspect, the invention provides a

. preparation having estrogenic activity obtained from an
Epimedium plant, wherein said preparation comprises between
about 0.002% to 99.9% by weight of a compound having the
formula ITI. The invention further provides a

20 pharmaceutical composition, nutritional supplement, food
product or beverage comprising such a preparation. The
invention further provides a commercial package comprising
such a preparation together with instructions for use for

modulating an estrogen receptor.

25 | In a further aspect, the invention provides a
method for preventing or treating a condition mediated by an
estrogen receptor in a subject comprising administering to a
subject in need thereof a therapeutically effective amount

of:

30 (i) a compound of the formula



estrogen receptor in a subject conprising admnistering to a subject in
need thereof a therapeutically effective anount of: 30 (1) a conpound of

t he for mawe 200/@003/ 040134 PCT/ S&002/ 000264 12 HO OH 0PCirisi2e02000mpeound of
the formula HOCH3 OHO HOH C "OH 3 (iii) a mxture of said conmpound in
(i) and said 5 conpound in (ii); or (il¥) a preparation having estrogenic
activity obtained froman Epi nedium plant, wherein said preparation
conpri ses between about 0.002%to 99. 9% of ogy conpound of the fornmula HO
CH3 OH0 HOH C'Od 10 3 WO 2003/ 04
DESCRI PTI ON Met hodsgc?r pr epar 3 eni ¢ preparations and isolating
estrogeni ¢ conpound medi um pl ant, are herein
described. 5 By "estrogeg ean haV| ng the \property of bei ng able to
stinmulate or activate e

(1ii) a compound of the formula

OH O HO HsC OH
(iii) a mixture of said compound in (i) and said

5 compound in (ii); or

(iv) a preparation having estrogenic activity
obtained from an Epimedium plant, wherein said preparation
comprises between about 0.002% to 99.9% of a compound of the

formula

10



i ncl udi ng honodi ners of ER-al pha and ER-beta subunits and heterodiners
conpri sed of ER-al pha and ER-beta subunits. Thus, "estrogenic extract"
"estrogerwo 2pe3par3at i on” and 10 "estrogeni c conpound” r @CESGRO2MR26ACT S,
preparations or conpounds, respectively, that are capable of stinulating
estrogen receptors. Estrogenic preparafidons and conpounds nay be descri bed
herein as having "estrogen receptor agonist activity" or "estrogenic
activit y"DETRILED UbRStRIPTIORE 15 context of describing results of assays
and in characterizing fractions obtained by the nmethods herein described.

An estrogenic conpound may al so be described herein as being an "estrogen
receptor agonist". YRERAES chAt SRECRATING PF bR iAvRREPBRAtiPRS 2Ra

expr essi o Ept 7RGl g phast i ¢ NE: o@n@éaﬂ%&% ﬁféﬁﬁs)su&geé§0£ﬂ of the

genus Epi medi um and 1 ncl udes Epi nedi um her he traditional Chinese
her b, Eplﬁ@dmﬂﬁlherpl@mt "arﬂyaagﬁum"deamdlm$dtures of plants of different
Epi medi um species. 25 "Crude extract" of a plant refers to the extract

obt ai ned by -extractjng.th | ant _pr_part thereo with a so
mﬁthou? fractlonatl%ﬁ t%8€%§ Fact tdgéﬁe hF Hrd é??o%@%?%ré% gunds I'n

t he presemtig@nilexs,td h@tﬁi@l@&él@f\ ac’tEﬁr@'&(é r@@tro@@ﬁ”ﬁe@@p@@ﬁépgem c
extract of Epinediumplant, 30 and "ES crude extract" neans estrogenic
crude ext+%1% ufé%ngéwﬁ%@m%w%%tERwim3¢Mﬁ%nb@t¢/ Saendl D 4 14 A

others may Be dockT hed Do berna st aery vet ] o LRaF AT eceptor s For o
exanpl e, %h@@npbeﬂurQ@amlcs@nﬁsastTonge$tag@ﬂms¢ aceperayiont hawmae of the
ER Suféyp\ estrogenic compound” refer to extracts, preparations or
compounds, respectively, that are capable of stimulating
estrogen receptors. Estrogenic preparations and compounds
may be described herein as having “estrogen receptor agonist
activity” or “estrogenic activity”, particularly in the
15 context of describing results of assays and in
characterizing fractions obtained by the methods herein

described. An estrogenic compound may also be described

herein as being an “estrogen receptor agonist”.

In the context of the present invention, the

20 expression “Epimedium plant” means a plant (or part(s)
thereof) of the genus Epimedium and includes Epimedium herb

(i.e. the traditional Chinese herb, Epimedium herb or
“Yinyanghuo”) and mixtures of plants of different Epimedium

species.

25 “Crude extract” of a plant refers to the extract
obtained by extracting the plant or part(s) thereof with a
solvent, without fractionating the extract to enrich for
estrogenic compounds. In the present context, the expression
“ES extract” means an estrogenic extract of Epimedium plant,

30 and “ES crude extract” means estrogenic crude extract of

Epimedium plant.



5 ER-al pha and ER-beta, over the other may be described as being
"selective" for that subtype. The terns "al pha estrogen receptor” and

"ER- al phawo wef@n13so honodi ners conpri sed of ER-al pha s®elowrsiceen2/odéees ter ns
"beta estrogen receptor” and "ER-beta" refer to 10 honodi mers conpri sed of
ER-beta subunits. It is expected thatld conmpound that binds to ER-al pha
and ER-beta will also bind to a heterodineric estrogen receptor,

ER-al pha/ ER-beta, xoggiipsetd ofhat pfisowndsbedegest sgagenst esepiwrtgubunits.
The estrogeni c preparations and isolated 15 estrogenic, conpounds, from a

pl ant, suUth-as? o EPP HREI e pPadit | OBR @ USRI LS ofe FoBtPat | &Y RiR9gen

recept or suoo THALRf0F erof o2t £ 00801 6: Pr opar alianm andai sohaledy @steogeni c

conmpounds may be useful for treatihg conditions at are nedl ated by
est rogen skeweptorsondde axpressi antiR0ty conidit oma ok dilat edR byularyess r ogen

receptor”_jnc]udes any. ondi tion that benefit. from adm ni.stration of
an en ge‘%%I% fg%? rYRER € %Jb?brog%n&? %%rslﬂ%}’e%?. LR chPEdndf ti ons
include iy endwicdtifdedrép condi shwpgodhat arise as a result of
insufficient or deficient estrogen 25 supply in a subject, for exanple

conditions associated with menopause. As used herein, the term "nodul ate”
neans to alter thel2@tFeFny lehdyi ot bEPder| yeaepior” protel FR-a3LRR23as t he

est roge“a{&&pt%.ﬂ?&{? &l fler BYcoMPALL AL 1 D8 ﬁi‘i‘—%%ﬁgggu“b\?r@i%&cepfﬁé protein”,

we mean tering its biological "activitres, s as Its binding to
est rogen responsecta| emendtgerl ERE}ep ot heandir bikthataVodefati om of a WO

2003/ 0134, BT SG20021 000264 ,15:1 0109 31, 8511 VP, P9t gL, 8 St mulate

that a compound that binds to ER-alpha and ER-beta will also

bind to a heterodimeric estrogen receptor, ER;alpha/ER—beta,

comprised of alpha and beta estrogen receptor subunits.

The estrogenic preparations and isolated

15 estrogenic compounds from a piant, such as an Epimedium
plant, are useful for modulating estrogen receptors.
Therefore, the estrogenic preparations and isolated
estrogenic compounds may be useful for treating conditions
that are mediated by estrogen receptors. The expression

20 “condition mediated by an estrogen receptor” includes any
condition that may benefit from administration of an
endogenous estrogen receptor agonist to a subject. Such
conditions include but are not limited to conditions that
arise as a result of insufficient or deficient estrogen

25 supply in a subject, for example conditions associated with

menopausec.

As used herein, the term “modulate” means to alter
the activity of a biologically active protein, such as the
estrogen receptor protein. By “modulating an estrogen

30 receptor protein”, we mean altering its biological
activities, such as its binding to estrogen response

elements (ERE) in the chromatin. Modulation of a



inhibit activity of the protein. Methods Methods are described herein for
preparing 5 estrogenic preparations and isol ated estrogeni c conpounds from
a plant, wochozsosa Epi nedi um plant. In one enbodi mnent pCrisegenzroetdaods can
be used to identify and isolate estrogenic conpounds that are selective
for a particular ER subtype, i.e. ER alPpha or ER-beta. 10 15 These net hods
have been used to isolate two estrogenic conpounds from an Epi medi um

pl ant, Cbbpomndibalayaabngva prpuetiur eadescimbédtly (foenukbathiyvagbove) and

Conpound le.ﬁhgving ﬁtru g e des ri.bed by formula 111, above). The
met hods d&B8HPHEA2REFETHY % uE@H £60-. i dentify and isolate additional

estrogeni ¢ conpounds froma plant, such as an Epi nedi um pl ant, based on
their funmeithBdk property as estrogen receptor agoni sts. Estrogenic
preparations and isol ated estrogenic 20 conpounds nay be prepared from a
pl ant using any part thereof, including the whole plant, or various parts
of the plant, incl¥aFRgdfi ehButeprribadi BaTepPafercBrEParingsues, seeds,

enbr yos, g§e¥saen§&eg§ 5599£§ nélggarﬁsoﬁgge ggtfgggneé g%§§5h98§ herein

isnot limted'to the p rtlcu art use prepar e
estrogenlfrpmepapaanbnssuahdassehaEpdmednnmggmantconmnubde Plants that may
be used in descrlggd herein_inclu out limtation

Eplnedlun1BP H%me BPES BppBSFFaceRnBRalFR 50 égﬁHE&§Wo@8§s Curcul i go
orchlOIde§so£H§§Ué§t§Bg@ﬁméléomﬁ@uﬁakygﬁa@tH%bkaQb@EH@b ¥ori gda

officinalis; Psoral ea
partlcular ER subtype, i.e. ER-alpha or ER-beta.
10 These methods have been used to isolate two
estrogenic compounds from an Epimedium plant, Compound I
(having a structure described by formula I, above) and
Compound III (having a strueture described by formula III,

above) .

15 The methods described herein may be used to
.identify and isolate additional estrogenic compounds from a
plant, such as an Epimedium plant, based on their functional

property as estrogen receptor agonists.

Estrogenic preparations and isolated estrogenic

20 -compounds may be prepared from a plant using any part
thereof, including the whole plant, or various parts of the
plant, including without limitation: plant cells, tissues,
seeds, embryos, leaves, stems, roots, flowers, etc. The
method described herein is not limited to the particular

25 part of the plant used to prepare estrogenic preparations
and isolated estrogenic compounds. Plants that may be used
in the method described herein include without limitation
Epimedium plant, Dioscorea opposita; Anemarrhena
asphodeloides; Curculigo orchioides; Cuscuta chinensis;

30 Polygonatum kingianum; Morinda officinalis; Psoralea



WD 2003/ 040134 PCT/ S&002/ 000264 16 corylifol oa; Angelica sinensis; Lycium
chinense; and Radix astragali. (i) Assaying estrogenic activity: The

est rogeniwopnapanttes of preparations and 5 conpounds i PoirsiGaah22fonass a

pl ant, such as an Epi nmedium plant, can be assayed with cell-based assays
to measure the potency and purity and uality of the raw herbs and
preparations and isolated conpounds derived fromit. Exanples of

cel | - basedorgdddpd oher Aegkildgenisd naatsiigi; t ¥ yiciainudei nesiskeegendr @aotiter 10

gene assays . ,in a_cell line transfected with a reporter gene that is under
regul at or #5¢6AFASE-of an estrogen response el enent (ERE): and
estrogen-stinul ated growh assays, using cell |lines whose growth are

sensitive (L9 AsEh9UaES cBUeBganicMabtiveell:s. Estrogenic activity may also
be assayed with 15 non-cell-based assays, such as |igand-bindi ng assays
involving the use of purified receptors in affinity colums. For exanple,
in a suitable cell-BASedsaseggnict psoperéhreupé perPsresdensagntel a cel | s)

are costapabeahasdi6ahbieh ELaRsLeBLLYOr SBEADLY) W BRif LAl JREASM d 20
conpri sing encodi ng an eStrogen-recept or and a’secon plasﬁlé
conpri si ngaanbesteeggrdr giphnselé-pasedt essdyisvicngmaasuegother pgeaacfsuch

as luciferase, green fluorescent _protein, and CAT (.chl oranpheni cal
ac. etyl trah eP&gégy,aﬂﬁogBaiﬂanQng ?iGﬁwigngéuP&geﬁrﬁ?a§ﬁtégpﬁoﬁgﬁ

response ekemBRbd Z8mbBenast heihYeaf bR €8lr 0geRke1BEERE AN Aked
conpound isolated therefromcan be assayed by nonitoring the expression

of reportéfsg¥Aefpn eesrogenis weitdudtyonancdlde :censirotieng repoaireast r ogen
receptr gaRAl 3bs6UChnag 834" 39hal b ANd rBULCLA LAl BNERBNRN! gofenhi o
that is under regulatory control of an estrogen response
element (ERE); and estrogen-stimulated growth assays, using
cell lines whose growth are sensitive to estrogens such as
MCF-7 cells. Estrogenic activity may also be assayed with

15 non-cell-based assays, such as ligand-binding assays

involving the use of purified receptors in affinity columns.

For example, in a suitable cell-based assay,
tissue culture cells (such as Hela cells) are co-transfected
(either transiently or stably) with a first plasmid

20 comprising DNA encoding an estrogen receptor and a second
plasmid comprising an- estrogen-responsive promoter driving a
reporter gene (such as luciferase, green fluorescent
protein, and CAT (chloramphenical acetyltranferase)), whose
transcription is regulated by an estrogen response element;

25 the activity of the estrogenic preparation or a compound
isolated therefrom can be assayed by monitoring the
expression of reporter gene in test cells versus controls
‘consisting of an estrogen receptor agonist (such as
estradiol) and “vehicle” (the solvent in which the

30 estrogenic preparation or isolated compound is dissolved).

Other suitable cells for use in this assay include CV1, and



30 estrogenic preparation or isolated conmpound is dissolved). O her
suitable cells for use in this assay include CVvl, and WO 2003/ 040134

PCT/ SQ00ROQ032841317 COS-7 cells. Ot her suitabl e estrog@eaTrseeeptoos26agoni sts
i nclude estrone, estriol, and diethylstilbesterol. (ii) Preparation of
estrogeni c preparations and isolated ektrogenic conpounds froma plant: 5
For the initial extraction of estrogenic conpounds froma plant, such as
an Epi mediC®3pl astllst.he Qilhant ssdiredd e E@twioglen pleariptor agoaritsttsher eof ,

such as aerial_ part is extracted with.a solvent such as water or al cohol
(such as l&cﬁgﬁ%l )esgc)rroélem e e PEGE Elﬁtrsﬁ’é’rlsg& @ﬁt%?rr?;y be used 10 in
the extraction process, including but not limted to acetone, butanol, and
met hanol . (Bdl)aPrerganitd ondlofe Ristraigen ige peieplara tilbalse aner 1 sBia talgant  or
part thereof may he crushed round, nmashed, macerated, pulverized,
triturat e§S SOISOAS FOEPBIGIse 9P BePdP@textraction, and doing so may 15

increase the efficiency of extraction. The plant source may be dried or

fresh. sPlant parts aig topRl Galilot 8Xthacked iigh oF0lwent, 2l 12 tc%%ﬁg%gl e

ranging from for exanple, room tenperature to the boi'l'ing pol
sol vent, ffaomaa péeirdd sluchi ms rangipigetiom et ondch@lantto sabadte 3 days.

20 F | e, -Epi medi um. crude extract ([ES crude extract) can be prepared
by m'0>r<i ﬁga(gfﬁvglﬁégpggnatl Parft £6¢ rbCé‘ﬁir irumtaft WetH 2 @%rg‘ﬁﬁaﬁél and -

soaked foexhracdayswth 37Goldeher siRhhads wstteh as haiddneg wishnwaker and
extraction with_varying concentrations of ethanol or 25 nmethanol are also

ef f ect i ve Sah28Rt) adt Fg MdGGe e re@dnpoRids rf SefRVENFisamey Seckisgsl an

Epi”EQbunﬁﬁl%R%-eﬁﬁkgﬁﬁﬁ%%?%&%@%s%%tﬁﬂgﬁuﬁgﬁgC%%Qen Xt Ragh) 1QQ%
acetone, butanol, and methanol. Polar organic solvents are
generally preferred. The plant or part thereof may be
crushed, ground, mashed, macerated, pulverized, triturated
or otherwise broken up before extraction, and doing so may

15 increase the efficiency of extraction. The plant source may

be dried or fresh. Plant parts are typically extracted in
solvent at a temperature ranging from, for example, room
temperature to the boiling point of the solvent, for a

period of time ranging from about one hour to about 3 days.

20 For example, Epimedium crude extract (ES crude
extract) can be prepared by mixing crushed aerial parts of
Epimedium plant with 100% ethanol and soaked for 5-7 days at
37°C. Other methods such as boiling with water and
extraction with varying concentrations of ethanol or

25 methanol are also effective at extracting estrogenic

compounds from a plant, such as an Epimedium plant.

Epimedium crude extract (ES crude extract) (100%
ethanol) has several properties. It exhibits estrogenic
activity but does not have progestogenic, glucocorticoid or

30 androgenic activity at the concentrations tested. Thus ES

crude extract can specifically activate the estrogen



et hanol) has several properties. It exhibits estrogenic activity but does
not have progestogenic, glucocorticoid or 30 androgenic activity at the
concent r awpanes/dested. Thus ES crude extract can speci PCesiG2go2a0eld6¥at e t he
estrogen WD 2003/ 040134 PCT/ S&002/ 000264 18 receptor at concentrations
that do not significantly activate othet closely-related nenbers of the
steroid receptor famly. Mreover, ES crude extract can activate estrogen
r ecept or s rekreptosedtatonoraemttdbnenshbhatdod@onots i ghiditcaganiiyze estradi ol

action nor._on the action of rogest ogens, gl ucocorticoi ds or androgens.
The ES crﬁﬁglX?FFa8%%Fﬁu§385?§Vﬁg&iﬁ§%db@- &S &ﬁf&@@lft@6o&€dulate_
estrogen k8eepteks fah9f yeXamBhecderd rEoBLNRk LRt3338Y$ah0hR3tLegeni
activity. Typically, ES 10 crude extract is fractionated to enrich for or

i solate eéstirogeni seceppourndyhelouenrd el toncestregdons ¢chmsoddsotES crude
extract c ractignated. -Methods for fractionati.n trogenic
S 2R 8r 08, RaRRALou SERAY LBr Tiostioniag 5

pr epar ati ons i'solrate strogeni ¢ | ant, such as an
Epi medi unppbaetiogayisi, nglludecbhe i cbabkovirngnsirepen@r. processes:

sol vent-sol vent partitioning, solid-phase fractionations, thin-Iayer

chr omat ogr aphy (TLC% fl ash chromat ography, and hi gh-performance or high
pressure liquid ch BﬁapégFﬁﬁﬁﬁ EEPEESFL 26 UsorPERIMEe MaFrSher YgEdext r act

can be frastieRated, RYqleadingsil-o9Bna reRLAIRLAY 3RRY Al (for exanpl e,
a bonded phase Colum such as a Di ol solid phase colum), ™ eluting with a

sol vent gradtenil of PAspy¥Fasitng estdegeeasi agtipdltar.it yiod cedilyi,n ES

.pluralyit f. fractions, _sane of mhicﬁ 5 may..h nriched faor
estroggn-%ggggtgﬁ%gagﬁi% g% Fgﬂ???t? e%O Sarich For' 6r*isolate
estrogenic compounds.

To enrich for estrogenic compounds, ES crude
extract can be fractionated. Methods for fractionating
estrogenic preparations and isolated estrogenic compounds

15 from a plant, such as an Epimedium plant, may include the
following steps or processes: solvent-solvent partitioning,
solid-phase fractionations, thin-layer chromatography (TLC),
flash chromatography, and high-performance or high pressure

liquid chromatography (HPLC).

20 For example, ES crude extract can be fractionated
by loading it on a chromatography column (for example, a
bonded phase column such as a Diol solid phase column),
eluting with a solvent gradient of increasing or decreasing
polarity to obtain a plurality of fractions, some of which

25 may be enriched for estrogen-receptor agonist activity. The
fractions thus obtained can be assayed for the presence of
estrogenic compounds by assaying for estrogen-receptor
agonist activity, as described herein. To determine whether
a fraction is selective for ER-alpha or ER-beta, the agonist

30 activity of the fraction for ER-alpha and ER-beta is
measured in cells expressing one or the other receptor

subtype. Optionally, non-biocactive compounds (such as



fractions thus obtained can be assayed for the presence of estrogenic
conpounds by assaying for estrogen-receptor agonist activity, as described
her ei n. TWOdet3srmizae whet her a fraction is selective f@CTER2el2phecor
ER-beta, the agonist 30 activity of the fraction for ER-al pha and ER-beta
is mneasured in cells expressing one oridhe other receptor subtype.
Optional Iy, non-bioactive conpounds (such as WO 2003/ 040134

PCT/ SG200240R0464 &RB1basphypsisghbanopbykkspveanshemr espveddbr emcEgcgr ude
extract Dbefore fractionation by |oading on a chromatography colum packed

wi th mat rPREosachrastperyhiraebyespadiandorl at FhgomaPRTaPsyl ¢edtmnsuch as
et hanol J@ﬁes!wﬂﬁﬁ ﬁQE§iQPtgheﬁdag gBXxgﬁipéagégﬁﬁat%ﬁdaélﬂﬁi%blbed
roma firrst ffa

above. Eé?rogenlc ractions obtal ne ctionation”of ES
crude extwath amyohsgptestnopenscmeabbhnvity That eilisaikpcthasedbreliakidve to

crude extract_ by _0.5 fold tq 10-fold, . ically 2-fold to 6-fold (crude
extrac %6ya?656r6?ﬁ¥oﬂﬁﬁﬁgi?§ Qﬁéﬁflgégwﬁgﬁy Fpha stimulating activity
relative to estradiol at 1 nM. Estrogenic fractions thus obtained, i.e.

that are enriched fpstesyepgenrraeeephar opganhst aebinvit ¥4 ¥Ry be used
directly as estrogenic preparations to nodul ate estrogen receptor 15

act!vity.f%@?b%ﬁ%@t%@nfotﬁéséFﬂﬂ9c€K§ﬁ§CﬁaVaMehﬁUﬁtﬁé ropeadti onated to
enrich foLoplyiep! 8he: oLl 0gRNLE-CaMRayads,  CoRPOU.! LW 338, Dy kons) s
v g a struc €d by

a prenyl ate one havin ucture describ orimula I"'“(above)
that may beldsobbatedfdbidm appkphirkgi Amtpldntobg-festr detrung 2@tthaetpl ant
with solvent; fractionating the crude extract thus obtained to obtain a

pl ur alPtyabf >Pr kgt nbnsxhaBskyi AGovkeSSt FaBRrahshehasivblathsd for estrogen
receptor §999b§£y relative to estradiol at 1 nM). Estrogenic

fractions thus obtained, i.e. that are enriched for estrogen
receptor agonist activity, may be used directly as
estrogenic preparations to modulate estrogen receptor

15 activity. Alternatively, these fractions may be further

fractionated to enrich for or isolate estrogenic compounds.

Compound I (MW: 338 Daltons) is a prenylated
flavone having a structure described by formula I (above)
that may be isolated from an Epimedium plant by: extracting

20 the plant with solvent; fractionating the crude extract thus
obtained to obtain a plurality of fractions; assaying the
fractions thus obtained for estrogen receptor agonist
activity; and collecting one or more fractions that is
enriched for estrogen receptor agonist activity relative to

25 said crude extract; further fractionating the estrogen
receptor agonist enriched fraction(s), for example by high
pressure liquid chromatography (HPLC); and collecting one or
more fractions that are enriched for Compound I. The
presence of Compound I in a fraction may be determined by

30 negative mass spectrometry (i.e. high resolution electron
spray ionization mass spectrum, or HRESIMS) or nuclear
magnetic resonance (NMR). Compound I demonstrates

estrogenic activity and can activate both ER-alpha and ER-



activity; and collecting one or nore fractions that is enriched for
estrogen receptor agonist activity relative to 25 said crude extract;
further fwecbimaatsitng the estrogen receptor agoni st enPCElsedodroaetsi on(s),
for exanple by high pressure liquid chromatography (HPLC); and collecting
one or nore fractions that are enrichétd for Conpound |I. The presence of
Compound | in a fraction may be determ ned by 30 negative nmass spectronetry
(i.e. highetesol Dhiuencempetinani, SblrayéstﬁbbéatlicOpr@@&S:aiﬂwtsr @i 1@hedRESI M5)
or nucl ear neti c resonance npound | denonstrates estrogenic
activity aRd EgﬁpaepﬁvétemsatHeERSﬁﬁﬁﬁafaﬁdmeﬂu@e¢2®93ﬁ91599@n

PCT/ SG2002£0@02684520 beta. Thus Conpound |, or estrogenic preparations
enriched for Conpound I, may be useful for nodul ati ng estrogen receptors.
Compound 111 (MAN 438 Daltons) is a prenylated 5 flavone having a structure
descri bed by fornulﬁomppuvébéﬁé) MWhiéB8cQﬁlb@nB§oﬁatedpﬁe@wﬂameﬁpinedium

pl ant and_.sh eC|f|Cit a e isolated, for
exanplg F?o%&%%tﬁ%&éﬁ?cafF PloH %FSFﬁégbgggﬂf%EFﬁﬁﬁ &ﬁg BSOdY r act

usi ng sol wiiphagencheoisbogeaphyrofmotnerpimbaitt WithtDaold andwsls
colums), and further fractionating the estrogenic fractions thus obtained
to a secofRSAPEECEsNchoAsERaPEERA PREMBREREX L& 8Fa@obﬁnﬁ89§@ﬁ@da geadi ent -

sol vent  systeM: SYCHBLASsRRL éHEEa G cFRBhLe BRasE ol 143" €¥1oﬂ % Qg over
FE g‘%s it ect

20 m nut es. acfions thus o talne may be assaye t he
presence BF Eshpaghdublihgi seelifl pbysNNthomangsa@pgctf@mh@uampﬂey) or by

SRy ERggEer ERORL GRRLRRLY SRR BB B L 090 opfL i g the

estrogenic fractions thus obtalned to a second HPLC (such as
a Luna Phenomenex C18) column using a gradient solvent
system, such as an isocratic mobile phase of 43% ACN in H,0
over 20 minutes. Fractions thus obtained may be assayed

15 either to detect the presence of Compound III itself (by NMR
or mass spectrophotometry) or by first assaying for ER-beta-
selective agonist activity, then confirming the presence of

Compound III by NMR or mass spectrophotometry.

Compound III may co-purify with Compound II.

20 Compound II is a prenylated flavone having a structure
corresponding to formula II (above). These compounds may be
separated from each other by further fractionation, for
example by Reverse Phase (RP) Amide HPLC column
chromatography using a suitable solvent system (such as a

25 gradient mobile phase from 50% ACN in H,O to 60% ACN in H,0
over 10 minutes, followed by an isocratic mobile phase of

60% ACN in H,O for 10 minutes).

If the fractions are subjected to mass
spectrometry or NMR analyses, patterns can be found which
30 can be used for quality control purposes. For example,
negative mass spectrometric (M-H)~ (HRESIMS) examination may

be used to detect whether Compound I (MW 338 Daltons), or



- Conmpound 11l may co-purify with Conpound 1. 20 Conmpound Il is a

prenyl ated fl avone having a structure corresponding to fornula Il (above).
These conwounek40ey be separated from each ot her by fuPChSG2002a00260nat i on,
for exanple by Reverse Phase (RP) Am de HPLC col umm chromat ography using
a suitable solvent system (such as a 22I1gradi ent nobil e phase from 50% ACN
in HHO to 60% ACN in H2O over 10 mnutes, followed by an isocratic nobile

phase of C6ffoAeN In HRE/ borcdfpsingt €8 (bbththr fzacbhoasnayeisubj ected
to mass spectrometry or NWVR anal§$e$ patterns can be found which 30 can
be used fBFe§R@Fi 1) eoRFR6Fiplr posesllesiy ekhfpEESOC YRt FhamAEaS

spect r onet. - ) i y t t her
Compound Ui 338 ot and) o, Py 2003/ Ga0L 34 BoTT e B3] obo2ed o910
Conpound btanddtdiz€oapiundabsifybbhd W 438sDaypensdfi BES preseatsin a
fraction. Simlarly the NMR chem cal, . shifts and COSY, gHMBC patterns
of ES gxt?%ﬁ?s ﬂ%ﬁgb@nuggggggégfﬁnSQWB?Eﬁdaﬂasc?%@@if eFFéf%g iﬁﬁgitypes of
ES extractBarabtdhusedONEe 88 EREH0PEBEEHEONPOUNEGoNAS:beRA Ldapbishied and
characterized, it is then possible to isolate the conpound by detecting

its preseffedehesthedi bhe brsednen khohhaphysneabapedpernt keewiby net hods
such as o] t , reby oiLdiing_the cell-based
R8s Va8 op SPESLLOPY! REELLYL . ShORT €Yy oL g, L]

assay 1 eni ¢ acfi ng the purification process. However
assays of sesttogehbotometiy)|ytbérthe &iaddipgotuet cebbybheetdsgdshg assure

qual i control, Conpound |, Conpound |1 and Compound, II11, respectively,
are.piéfe$%BI§SF§89%$éﬂ ??BﬁVbFKeguEbﬂ%oEEﬁtEu{ggb?anPﬂEHFﬂﬁ?EFant at a
purity of HoRbweeN aB8HYys78%0£08:88¢8Mac activity of the final product

may be used to assure quality control.

Compound I, Compound II and Compound III,
respectively, are preferably isolated from other components
15 of Epimedium plant at a purity of between about 70% to 99.9%
by weight, and preferably at a purity of at least about 75%,
80%, 85%, 90%, 95%, and 99.9% by weight.

An extract of Epimedium plant, or typically a

fraction of such extract, that is enriched for Compound III

20 can be used directly as a Compound III-containing
preparation of Epimedium plant. Typically, the preparation
will contain Compound III in an amount of at least 0.002% to
99.9% by weight, based on the Epimedium-derived portion of
the preparation, and preferably at least 0.01%, even more

25 preferably at least 0.1%, 0.5%, 1%, 2%, 3%, 4%, 5%, 10%,
15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, or 99.9%
by weight Compound III, based on the Epimedium plant derived
portion of the preparation. Crude extract of Epimedium

contains about 0.001% of Compound III.
30 (iii) Epimedium plants:

Epimedium plants for use in preparing estrogenic

preparations and isolated estrogenic compounds as described



by weight, and preferably at a purity of at |east about 75% 80% 85%
90% 95% and 99.9% by wei ght. An extract of Epinmedium plant, or typically
a fractiwp2063/®osh extract, that is enriched for Conpourcd/SiG002200&n be
used directly as a Conpound Ill-containing preparation of Epinmediumplant:
Typically, the preparation wll contain Conpound Ill in an anount of at

| east 0.002%to 99.9% by wei ght,. based or22he Epi medi um deri ved portion of
the preparation, and preferably at |east 0.01% even nore 25 preferably at
| east 0. 1% Bem%inl%c2¥%le3%n y4%pistdd il plahFY%or2@lixt30% oA0%pindi %
70% 80% 90% 95% or %9. 9% by weight, Conpound LIl, based aon the |,

Epi medi um pl B?Irtanaér Péedhepgprisn Eox e p &P @iPdES Efufe eSS Sact tdin

Epi medi um  cRLAERINaBOUE 0A0LYRaCRIROWA uddt 3 (rldpasfRigTedi um

pl ants: Epinmedium plants for use in preparing estrogenic  preparations and
i sol at ed estpovgepaietionpobaddngs egésodehed WOLAFEIN04QLINARCT L8E2 02 030264

22 herein_inglud ny Epi medi um pl ant 1 xture of Epinmedi.um_plants of
Che genus SEpABALER LRy B Pag oot i ds WALRARET N E LRI R DBHuE 1 hat
may be used bHabeREeRa! i RY pPlIGRaAiEtliconmm Navi ResesinegRN) & .agldpddir-Hinglnide,

but are not 5 limted to E. sagittatum E. koreanum E. brevicornum E
pubescens, EE-gh#RaneREEumE - E2CHISRakése E-Edavastidrr Hi-z fmrgesiihudanense,

E. acum nat um (o ['N] fargesiJ baj_cald quj ense, E.
sut chuenensePeier 1Bk Shbunknsel 855 dus huenepBi T JLERMR RS &
reticul at um gifan@i®Ibapijiilpgenengi.s zulshasiemsle, C iE0f lrnetmcufia teimongat um  E.

O T A UM oAk . "I ENNSEAN B RBRLE D, EPY e um

ecalcaratum, E. truncatum, FE. haliyangense and E.
platypetalum. Epimedium plants may be obtained from
herbariums, planters, wholesalers in China or their business
associates overseas; mention is made of commercial retailer

15 Eu Yan Sang, Singapore.

Preferred species of Epimedium include Epimedium
brevicornum Maxis, Epimedium sagittatum (Sieb. Et
Zucc.)Maxim, Epimedium pubescens Maxim, Epimedium wushanense

T.S Ying, and Epimedium‘.kbreanum :Nakai‘(Fam.Berberidaceae).

20 Estrogenic preparations and isolated estrogenic
compounds may be prepared from an Epimedium plaﬁ% using any
part thereof, including the whole plant, or various parts of
the plant, including without limitation: plant cells,
tissues; seeds, embryos, leaves, stems, roots, flowers, etc.

25 Thus, the method of this invention is not limited to the
particular part of the Epimedium plant used to prepare the

estrogenic preparation or isolated estrogenic compound.

Estrogenic compositions: pharmaceutical compositions,

nutritional supplementé, food products, and beverages:

30 Estrogenic compositions (including pharmaceutical
compositions, nutritional supplements, food products (i.e.

supplemented or fortified food), or beverages) can be



her bariunms, planters, wholesalers in China or their business associates
overseas; nention is made of commercial retailer 15 Eu Yan Sang,

Si ngapor ewORoe&fmanr3@ad speci es of Epi medi um i ncl ude Epi ne@CusG2o0n2@0i260r num
Maxi s, Epimedium sagittatum (Sieb. Et Zucc.) Maxi m Epi medi um pubescens
Maxi m Epi nedi um wushanense T.S Ying, ahd Epi medi um kor eanum

" Nakai . (Fam Ber beri dacea.e). 20 Estrogenic preparations and isol ated

est r ogeni @re@am'pdum@atnm:y)mlpﬁlmreew eth facamvan ibgrmedicn® pirntorusidie any
part there n Iﬁﬂ t he whol e pl ant, or various parts of the plant,

i ncl udi ng® ftﬁgu% FIELRGI 0 R PRISRIFTaddians havilngs ged rogisads a@r’ﬁﬁ{w

| eaves, SL@#BInk@OKFSonf LOWRIS meaBti m.%éaEQUSesb%%l%E&QOQ e gﬁ%ﬂtlon

is not limted to the particular part of the Epinedium plant use
prepare t I@@Htélgtlﬁnge pireppreydoat iaon dersdrddleat edovstir ogsaﬂacteabmmylmdmd
ritiona

Est r ogeni S phar maceuti c Qsi tj.ons t

suppl eﬁen S%%F%gd ps)lrt%c?ggpslc 5 rﬁé’\?er?g@? %%’ éjtllug'g?%a@% SRFdSASbns

(i ncl udi ngomhabﬂi@c)eutil gal orCarpASitddotSmpdhdl tiTanal: kPRI id ood
products (i.. ppl enented or fortified food), or beverages) can be WO

2003/ 04013’&81@@#?,69902’/509@2@@l?@%ﬂl@p@rl@@tt RAL 1chepr ifSe SompoUact M - _
i ngredient one or nore of the follow ng: a preparation having estrogenic

activity obtained frameany, %@'1@@'1%”‘0%5@9@58&5%9 gmﬁ Conpound 111 -
contai ning preparation as describ above; isolate rEr)pound 51 or an

estrogeni erexprapatef yadrepi @edlﬁumOpll@@t%,epmecfleaedblﬁ/orfrﬁuumounddl orI

i sol at ed ; e ap _estrogeni ¢ reparati f an_ Epi medi um pl ant
enri c%gd %%@%2&8%% IE'LI PhEPES &g]iattegﬁfs%@dr’fplp%s %ef G- & Enpl e,

appr oxi matiebyetinent0. 1% to 100% preferably from

Pharmaceutical compositions are compositions for
enteral (e.g. oral) administration,. and also rectal or
parenteral administration, also for topical administration

15 to warm-blooded animals (particularly humans), the
pharmacological active ingredient being present alone or
together with customary pharmaceutical. excipients, diluents

or carriers.

Pharmaceutical compositions for enteral or

20 parenteral administration are, for example, in unit dose
forms, such as dragees, tablets, capsules or suppositories,
and also ampoules. They are prepared in a manner known
per se, for example by means of conventional mixing,
granulating, confectioning,.dissolving or lyophilising

25 processes. For example, pharmaceutical compositions for
oral administration can be obtained by combining the active
ingredient with solid carriers, optionally granulating a
resulting mixture and processing the mixture of granules, if
desired or necessary after the addition of suitable

30 excipients, into tablets or dragee cores.



10 approximately 1% to approximately 60% of the active ingredient.

Phar maceutical conpositions are conpositions for enteral (e.g. oral)

adm ni st reDi2ee8/04013d al so rectal or parenteral adm ni st PaTiSGR002806064 f Or
topi cal administration 15 to warm bl ooded aninmals (particularly humans),

t he pharmacol ogi cal active ingredient B&ing present alone or together
with customary pharmaceutical, exci pients, diluents or carriers.

Phar maceuti cal conpgsiittiabie terrdrirer dnciudd) papesiendly,admiistd,ation
are, for exapple, in unit dose forns, such as dragees, tablets, capsules
or supposifi6ti 88, SU§RESal S0TaRFEIPdS. 1RTdPS&re T&F 9 m REEAEY Rhown

, f | f i.-.Qnal X o [
per se, faprexappl echy1nBaRs re@%&l\é%&tdn% aln JR4 %%m%@girﬂﬁs;ﬂé{ﬁ%eé ,

confectioning, dissolving or F'yophilising 25 processes. _
phar maceutfiozakexgoppesittriionsd ciiom phosohadm wirs toedtdiom dandtieyeabt ai ned by

i ning th ive_-ingredi ith solid iers, optionall
oo R eGP s O R, S DO Y o e 11

granulatiﬁg a

desired oexaepessacyraft @heblte addiel i poft a3 (AR 180 RXGWIENtEm | NtO
tablets or dragee cores. | WO 2003/040134 PCT/ SG2002/ 000264 24 uitabl e
carriers {tAéPadentéspeeitayilyceflilyless anser 29 lsivgans,pyimro lexons e

actose, SAECNak08EssPRAN GOk i0k o ARRIAC! ol 1 038 RIERALALL NS, and/ of

cal ci um phosphat es, or "exanpl e tricalciumphosphate or cal ciumhydrogen 5

phosphat e stalcsbebi, ndéss, caubbxgseshyrichltpashes crusisrg, idkard exanpl e, corn,

wheat , rice.or .potato _starch, gelatin, %Hpm t.ragacant h, met hyl -cel | ul ose
Bg; agar or t

and/o?opopﬁéyﬁ§ PYBEPdGHERE ginic acid or a sal

thereof, such as sodium alginate.

Excipients include, especially, flow conditioners
and lubricants, for example silicic acid, talc, stearic acid
or salts thereof, such as magnesium or calcium stearate,

15 and/or polyethylene glycol. Dragee cores are provided with
suitable coatings that may be resistant to gastric juices,
there being used, inter alia, concentrated sugar solutions
which may contain gum arabic, talc, polyvinylpyrrolidone,
polyethylene glycol and/or titanium dioxide, coating

20 solutions in suitable organic solvents or solvent mixtures,
or, for the preparation of enteric coatings, solutions of
suitable cellulose preparations, such as acetylcellulose
phthalate or hydroxypropylmethylcellulose phthalate.
Colourings or pigments may be added to the tablets or dragee

25 coatings, for example for identification purposes or to

indicate different doses of active ingredient.

Further orally administrable pharmaceutical
compositions include dry-filled capsules consisting of
gelatin, and also soft sealed capsules consisting of gelatin

30 énd a plasticizer, such as glycerol or sorbitol. The dry-
filled capsules may contain the active ingredient in the
form of granules, for example in admixture with fillers,

such as lactose, binders, such as starches, and/or glidants,



and, if desired, disintegrators, such as the above-nentioned starches,

al so carboxynet hyl starch, cross-linked 10 polyvinyl pyrrolidone, agar or

al gi ni c awpoawo4an3gdalt thereof, such as sodi um al gi nat @CTRG2I(20000HS

i nclude, especially, flow conditioners and lubricants, for exanple silicic
acid, talc, stearic acid or salts ther&of, such as magnesi um or cal ci um
stearate, 15 and/or polyethylene glycol. Dragee cores are provided with

sui t abl e eoahi agsthhat ofayabeckesnskaBhrh@egashti epktibeas.ly there being
used, inter alia, concentrated sugar solutions which may contain gum
arabi c, taFeP1peP§iEnyl pPr 8Etd6ARSULIESEl yEbRYy PEREVEI FRELCEAENEr 161 t ani um

di oxi de, geakkpgL2Q SQLULigRy LR éuggéﬁhstEQaehﬁtéghée&EgPQBsSOEM%gt
m Xt ur es, or, for“the preparatlon of enteric coatlngs, S utiéns o
sui t abl e sel Fatbyeoplepaparkdfisn sudhoaslagetiyl pellyakthgdenphyhakaie, or

hydr oxypr opyl net hyl cel L. ul. ose phthal ate.., Col qurings or pignents nmay be
added %o ?ﬁewggﬁgefgahFEaFgﬁéemﬁg 8339i9859d589°exanple for identification
purposes or to indicate different doses of active ingredient. Further

oral 'y admi ni strabl repbanmgcaui6aktreprpophhir@AsciReude dry-filled
capsul es consisting of gelatin, and also soft seal ed capsul es consisting
of gel ati R°BBCARHIA"Er adPFcPEBRPLleucRURBO§ieEi6F bhasoebmpsiseThe dry-

filled capsibeR.lRYnCORt 8hA LBE: 3C! LYE-LATEAH GAN LNShBBoShREM,OL gLanul es,
for exanple 1n adm xture wt I'I'l'ers; "such as Tactose, Binde s, Such as
st ar ches, aaadabsogbrdantsd. WOS2003b040434 sREIPHSGRO0NY/ BABRE4a26, siielh as tal c

acti VeS| nGtBPLRC TECURRLr 8P AV CAPELG! SEAT0V EaLREAdeR R ATLar abl 6
l'i quids, BY€hRocarbons, polyethylene glycols and higher alkanols. It
is also possible to use gelatin rectal capsules that
comprise a combination of the active ingredient and a base
material. Suitable base materials are, for example, liquid
15 +triglycerides, polyethylene glycols and paraffin

hydrocarbons.

Aqueous solutions of an active ingredient in
water—-soluble form, for example a water-soluble salt, are
particularly suitable for parenteral administration. Also

20 suitable for parenteral administration are suspensions of
the active ingredient, such as corresponding oily injection
suspensions, these being used suitable lipophilic solvents
or vehicles, such as fatty oils, for example sesame o0il, or
synthetic fatty acid esters, for example ethyl oleate or

25 triglycerides, or aqueous injection suspensions that contain
viscosity-increasing substances, for example sodium
carboxymethylcellulose, sorbitol and/or dextran and

optionally also stabilisers.

The pharmaceutical compositions may be solid or a
30 liquid preparation (such as a beverage, a sterile injectable
solution, a powder, drops, a suspension, a syrup, a lotion,

an ointment, a cream, a gel, or the like).



as fatty oils, paraffin oil or liquid polyethylene glycols, 5 to which
stabilisers may al so be added. Rectally adm ni strabl e pharnaceuti cal
conposi t iwoxp0F@pidexanpl e, suppositories that conprise ®CTEobI2r0a0260N Of
the active ingredient and a suppository base are also provided. Suitable
as suppository bases are, for 10 exanple, tural or synthetic.
triglycerides, paraffin hydrocarbons, polyethylene glycols and hi gher

al kanols. It is also possible to use gelatin rectal capsyles that, .
conprise a conbi nati on*®f 1PhERGCERFE P%g%gﬁigﬁ?rgﬁﬁeg%ﬁgé PSS dtons .

Sui tabl e basenhgehgriat$oaht: shppienanbke, rhblupdodicts Ghic pehvdasiges

pol yet hyl ene glycols and paraffin hydrocarbons. Aqueous sol utions of an
active ingredomptisa, @areexswplbleapprorifmsiedyafphé FowdO&i~sol uble salt,
are particular suitable for parenteral adnministration, Al S0.20 suitable
f or parenterﬁfet%ﬁ?ﬁ#¥tEﬁ?Woﬁpgggx%ﬁgﬁgigigﬁg£8f%bfheochpﬁéaFﬁﬁggﬁient,
such as cgrrgﬁﬁgggg@gtoily i njection suspensions, these being used
suitable lipophilic solvents or vehicles, such as fatty oils, for exanple
sesane oil, or synthetic fatty acid esters, for exanple ethyl oleate or_ 25
triglycerides, or aquedlsopfij 8BPPEANSHEpehirPoRETPRENSONEMPOSitions and

vi scosity-i .0g. st.an ;3 ' -
carboxyneth;ﬁ%gﬁﬁ%ggééﬂgsé?bﬁggllégéfgégggkgﬁ %ggﬁgbogﬁfﬁgﬁaﬁrygﬁﬁﬁfund

st abi |l i sers. ITheopharmhgreutrecahecanfioint tbrsabagnbe odl adyonther3@dtige d
preparation (such as a beverage, _ a sterile injectable solutio a powder,
drops, a sus%@ﬂg?gﬁ?nﬁ'sﬁﬁﬁﬁF SlﬂgtPBn?StﬁﬁngﬁFnﬁﬁFPta Er&am & el , or
the likejg V¥},2Q0034040134 PCT/ SG2002/ 000264 26 :

The dose of the active ingredient may depend on
various factors, such as the method of administration,
species of animal, age and/or individual condition. The
preferred route of administration is oral administration.

15 The active ingredient may be administered in a range of
about 0.3 pg/kg to about 20 mg/kg body weight per dose, more
preferably about 0.3 mg to about 3 mg/kg body weight per
dose. Therefore, for a human subject with an average body
weight of 60 kg, the active ingredient may be administered

20 in a daily dose of between 18 pg and 1.2 g, and‘preferred
amounts to be administered to the human fall within 20 to
200 mg on a daily basis. Greater dosages can be
administered for therapeutic reasons. Pharmaceutical
compositions, nutritional supplements, food products and

25 beverages of the present invention may be adapted for
delivery of a daily.dose of active ingredient of between
about 18 pg and about 1.2 g, more typically between about 20
mg to about 200 mg. ' A

RECTIFIEN SHRET-/Dnla 01\ _



As in the case of the pharmaceutical conpositions, tpe nutrlt:ona

uppl enents, food products and beverages conprise., for exanple,
ZpBPoxi rmwelzyommﬂz{gt 0 100% preferably from approxi mat @Cy/SE2@m0@8% of
the active 5 ingredient. in one enbodi nent, the conpounds, conpositions and
preparations of the invention conpriseitbnpound_l, Compound Il or a

m xture thereof in the absence of any other active ingredient, especially
an estrogiedulagdng, ap. gstirorgenl@eEppiedi amd Bondiddens! rdiaacld v

i ngredi en epend on various factors, such as_the nmet hod pf_
ad%inistr% ?%%?gngﬁggﬁ $°%f ani mal, age and/or individual condition. The

preferred route of admnistration is oral admnistration. 15 The active

i ngredi ent may be athiknesteogdnib areanaatebnsabout «3c3oRe4Kg to about 20
ng?kg body me? ht per dose,,%nre gre erably about 0.3 nge{o about 3 ng/ kg
body meigﬁPmBandéo§§.d?ﬁ@Féb@ﬂeheﬁéﬂnamﬁdﬁéﬁt§uHpeet wictth vamedver age body

i ght 5of t I i i adm ni stered 20 in a daily
Sﬁgg o?obg?gégge?89%8@gﬁg¥§fZQg%Egggggfg?é??%dprgggﬁﬁ%éopg B&%admi ni st er ed
t o t he humsempdahtiswethi nsétﬁuilofOJ?Ofxiodglaﬂiﬁgda'tﬂh}éslﬁ@@lgén_ @éﬁgb%rd%a?'ezns

b adm njstere or therapeutic,reasons. Pharnmaceutical conpositi ,
ﬁﬁ?ri?iong?ys%%ngﬁgn%g,tFﬁaé grﬁaﬂ t§1gRdmedipEeEr Ryeanofsthegpresent

inventionreagpb@radgabﬁdcéﬁaitstEV§ﬁM19aiﬁgchkynQQSﬁeQEgaﬁghygeingreggent
of between about 18 gg and about 1.2 g, nore typically t ween “about
ng to abobP: 2BPCREtURECTYFrRANf E/MPPTrvh 1senppaus¥p 2003HP4@134s27
10 menstrual irregularities, hot flushes, genital tract
atrophy, lack of libido, depression, abnormalities of lipid
metabolism, cardiovascular diseases, cerebrovascular
diseases, atherosclerosis, coronary artery disease, strokes,
and cancer. In particular, estrogenic preparations and
15 isolated estrogenic compounds from a plant, such as an

Epimedium plant, isolated therefrom may be useful for

treatment of menopausal and post-menopausal women.

Given the differences in tissue distribution and
the fact that ER-beta and ER-alpha may have opposing actions

20 when expressed in the same tissue, it is desirable to have
compounds that express a preference, or selectivity, for one

of the ER subtypes.

Differences in tissue distribution of ER-alpha and
ER-beta may be important from a pharmacological point of
25 view, for example with respect to hormone replacement
therapy in post-menopausal women, which is a matter of
public health that is of great concern, and treatment of
prostatic hyperplasia and carcinoma in men. Estrogen
replacement therapy in postmenopausal women is associated

30 with increased risk of breast and uterine cancers.
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selective agonists may be useful for the treatment of
prostatic hyperplasia and carcinoma while avoiding or

reducing side-effects associated with ER-alpha activation.

15 Compound I activates both the estrogen receptor
(ER) —alpha and ER-beta. Isolated Compound I, or an
preparation of a plant, such as an Epimedium plant, enriched
for Compound I, can be used to treat a condition mediated by
an estrogen receptor, such as: premature ovarian failure,

20 menopause, osteoporosis, menstrual irregularities, hot
flushes, genital tract atrophy, lack of libido, depression,
abnormalities of lipid metabolism, cardiovascular diseases,
cerebrovascular diseases, atherosclerosis, coronary artery

disease, strokes, and cancer.

25 Compound II has no detectable estrogenic activity
under the conditions described herein. Compound II is
useful as a marker to identify fraction(s) of an Epimedium
plant that contain Compound III, since Compound II is
present in relatively large amounts in extracts of Epimedium

30 plant, co-elutes with Compound III and is easily detected by
MS and NMR. . Compound II may have pharmacological
activities observed in related prenylflavones, such as anti-

platelet activity (Chen et al., 1996).
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pl ant thathebntaradSeipantdER| isosbhEe £8POHRAtEEsli8s of the central
nervous system, the cardiovascular system, and the

gastrointestinal and ufogenital tracts, while reducing the
incidence of side-effects resulting from stimulation of

15 ER-alpha (such as breast cancer and endometrial cancer) .
Compound III can be further used to regulate anti-
proliferative and anti-oxidant fuﬁctions which are mediated
at least in part through ER-beta. Thus Compound IIT may be
used to treat hormone-dependent cancers like breast and

20 endometrial cancers in women and prostate cancer in men, and
other conditions associated with oxidative damage such as

Alzheimer’s disease.
(i) Menopause

During the period of menopause and postmenopéuse,

25 women often experience one or more symptoms due to declining
estrogen levels, such as hot flushes, osteoporosis,
depression, mood swings, sleeping disorders, atrophy of the
breast and reproductive tissues, vaginal dryness and joint
pain. An effective way of relieving menopausal symptoms

30 involves estrogen replacement therapy. However, traditional
hormone replacement therapy, using currently available forms
of estrogens, brings about undesirable side effects, such as

welght gain and breast tenderness. In addition, long-term
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the actions of estrogen receptors in cells (Diel, et al.,
2001) .

The differences in tissue distribution of ER-alpha

and ER-beta may be important with respect to hormone

15 replacement therapy in post-menopausal women, which is a
great public health concern, and treatment of prostatic
hyperplasia and carcinoma in men. Estrogen replacement
therapy in postmenopausal women is associated with increased
risk of breast and uterine cancers that may be mediated by

20 ER-alpha. Development of alternative ER-agonists, in
particular ER-beta-selective agonists (i.e. agonists that
bind ER-beta with higher affinity than ER-alpha), may be
useful for regulating function of the central nervous
system, the cardiovascular system, the urogenital tract and

25 bone, while reducing or avoiding side-effects, such as side-
effects associated with ER-alpha activation. 1In particular,
a compound that binds with higher affinity to ER-beta over
ER-alpha may provide a useful élternative to conventional
estrogen replacement therapy in post-menopausal women who

30 have an increased risk of endometrial and breast cancers.
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with other criteria of cell prollferation in high grade

ductal carcinoma-in-situ and suggest a protective effect of

ER—beta.against the mitogenic activity of estrogens in

mammary premalignant tissue (Roger, et al., 2001). Ligands

15 specific to ER-beta may therefore be of use for the

prophylaxis or chemoprevention and treatment of breast

carcinoma.
(iii) Cardiovascular System

Both ER-alpha and ER-beta are expressed in

20 wvascular tissue. However, in vascular tissue, experimental
denudation of the endothelial layer leading to smooth muscle
proliferation is accompanied by a huge increase (up to 80-
fold) of ER-beta in smooth muscle cells, whereas expression
of ER-alpha 1s unaffected. This result suggests that the

25 protective effect of estrogens on vascular tissue inferred
from epidemiological studies involves inhibition of smooth
muscle proliferation mediated through ER-beta (Lindner,
et al., 1998). Thus, drugs that regulate ER-beta action may
be useful for treating diseases where vascular proliferation

30 is important, such as strokes and coronary arterial disease.
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breast disease as the mice age (Gustafsson, et al., 2000). In the human,
ER-beta is expressed at high levels in stromal breast tissues but is
significantly reduéedths praainnbasiive ﬁhﬁnhagheaﬁnexprﬁhﬁsomamke®R&n 10

early dec I R-bet a rot was _assaci at ed MAt ot her
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estrogens mammary prenal i gnant tissue (Roger, et al., 2001). Ligands 15
speci?ic Fheﬁﬁ BEFﬁsnayEBﬁQFEgoFé Beskf aheedpsE lvhexPsEEpRe a%i s or

chemoppevenbb8RaAPdst r eabiBRLuRf sRheast cptah CLRONB suggesting a role

of ER-beta in the modulation of cognition, memory and motor
function in the human (Osterlund, et al., 2000). The brains
of BERKO mice, show several morphological abnormalities.
There is a regional neuronal hypocellularity in the brain,

15 with severe neuronal deficit in the somatosensory cortex,
especially layers II, III, IV and V, and a remarkable
proliferation of astroglial cells in the limbic system but
not in the cortex. As BERKO mice age, the neuronal deficit
becomes more pronounced and by 2 years there is degeneration -

20 of neuronal cell bodies throughout the brain, especially in
the substantia nigra (Wang, et al., 2001). ER-beta is
believed to play a role in neuronal survival, and
consequently, compounds that activate ER-beta may be useful
for the prevention and treatment of degenerative diseases of

25 the central nervous system, such as Alzheimer’s disease and
Parkinson’s disease, as well as disorders resulting from
trauma and stroke in the brain. Thus administration of
activators of ERs may affect important parameters of neural

function, including cognition and memory.

30 (v) Urogenital Tract

Another tissue that expresses ER-beta is the

urogenital tract. Both transitional epithelium in the
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hi ghest expression of ER- al pha has been found in restrleted_areas pf t he
anygdal a dmil) WheoPhekaatie. Glandontrast, ER-beta expression is low in these
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2000) . Thﬂobméln§at9fa§gRM£E€1CeInSFQ@%%Q%@%aErGRhﬁﬁgk%gbﬁ%l abnor mal | ti es.
There is a regional neuronal hypocellularity in rain 15 with severe

neuronal BBRFEPEn| ASERBLEBNACHS Asery ebevexed and the tissue is
10 hyperplastic, suggesting an important role of ER-beta in the

male for regulating the growth of prostate tissue (Weihua,
et al., 2001). Studies in human prostate cancer indicate
that loss of ER-beta expression is associated with
progression from normal prostate epithelium to prostate

15 cancer (Horvath, et al., 2001). These data suggest that
ligands that activate ER-beta may be useful in the
prevention and/or clinical management of prostatic
hyperplasia and prostate cancer. ER-beta-selective agonists
may be useful for the treatment of prostatic hyperplasia and

20 carcinoma while avoiding or reducing side-effects associated
with ER-alpha activation, such as deep vein thrombosis, and

strokes due to excessive blood clotting.
(vii) Reproduction

BERKO female mice have reduced fertility

25 (Pettersson, et al., 2001). Poor reproductive capacity in
BERKO mice is due to defects in both the ovary and uterus.
Unlike ERKO (ER-alpha -/- knockout) mice, where ovarian
defects are the result of pituitary dysfunction, the defects
of BERKO mice are in the ovary itself. There is a marked

30 paucity of corpora lutea and an increase in the number of

| follicles with premature atresia. Uterine dysfunction also

contributes to infertility in BERKO mice. ER-beta, but not
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degeneration 20 of neuronal cell bodies throughout the brain,

especially in

the substantia nigra (Wang, et al., 2009. ER-beta is believed to play a

role in neuronal survival, and consequently, conpounds that activate
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cells express ER-beta in normal rats and mce. In prostates from BERKO
mce, —androgen recegt@emkieyghscane eh%g&g@ eeﬁa%hteatch?Saﬁg' Eﬁ%gg Cor

hyper pl asti c, suggesting an inportant role of ER-beta 1n t

regul ati n§cifBCcygr stHier proseateat cevagel(Weivhuae relationship

10 between phytoestrogens and cardiovascular disease.

Populations with high intakes of dietary phytoestrogens have

lower rates of cardiovascular disease (Tham, et al.,

Many epidemiological studies indicate that hormone

1998).

replacement therapy is associated with reduction of the

15 risks of coronary heart disease and has a possible

cardioprotective role. Several human trials have reported

cholesterol-lowering effects with phytoestrogens.

Thus a

significant reduction in total cholesterol was noted in

20

25

30

premenopausal women when they consumed soy products with 45
mg conjugated isoflavones /day relative to levels during a
control period when they were fed isoflavone-free soy
products. In another study, hypercholesterolemic post-
menopausal women were randomly assigned to 6 months of 40g
protein supplementation/day of casein or soy protein. Soy
products lowered non high-density lipoprotein (non-HDL)
cholesterol and increased HDL cholesterol significantly.
Both soy groups experienced improved total cholesterol/low-

density lipoprotein/cholesterol ratios.

(ix) Cancer

Both endogenous and exogenous sex-hormones have
been associated with various cancers. High levels of

biologically active androgen or estrogens are associated
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Met abol | shaFpi pbanbtbgsedl dietsnivtah &rhabhdabateasdobasi c
phytoestrogens. In a case-control study (Ingram D, Sanders
K, Kolybaba M, Lopez D. Case-control study of phyto-
oestrogens and breast cancer. Lancet. 1997 Oct
15 4;350(9083):990-4), it was reported that a significant
reduction in breast cancer risk among pre- and post
menopausal women who consumed phytoestrogens. 1In a study of
Asian-Americans, it was reported that tofu consumption was
significantly and inversely associated with breast cancer
20 (Tham 1998). A case-control study in Singapore showed that
soy products were inversely and animal product positively
associated with breast cancer in premenopausal women (Lee,
et al., 1991). Soy and fiber consumption was also
associated with a reduced risk of endometrial cancer. Thus
25 discovery of new phyto-agonists which activate ERs, in
particular ER-beta, may provide a valuable alternative
treating many conditions in men and women. This is in
relation to many important diseases that affect the

cardiovascular health and cancer risk of aging populations.

30 The invention is further illustrated by the

following non-limiting examples.
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noted in remenopaysal wopen when t hey. ¢consuned soy products with 45 20 ny
conjugatedpisoflavoﬂzgvﬁﬂa rﬁgﬁgﬂpﬁéqtﬁhﬁé§§ﬁs 6%Wn 150 &6ROESEdper i od

when they wene bed iysabraveneshr 6 $O%JiRAOAHEt $exkR HMNSK Shdg
hyper chol est erol em ¢ post- nenopausal wonen were randomy assigned to 6

mont hs of £408 apreneerciappikeraniati dabajnetl casei KuoXasoyamoot ei n. Soy 25

1,0h- [ | i ' - HDL hol, I d
ot oated FEL ERBF ST arof CEEBRrT! Rkt Py - CBIER S5y <3 Clpe Bigerrencans |

i mproved &otallehakest eepbiltew gdeaskisygalyi. pophetsei nkehel esterol rati os.
(i x) Cancer, 30, Both endogenous and exogenous sex-hornmones have been
associ at edIGREATYEF dbsTeRACerts. HRgRSI B¢&rs 96PUNEl oMdgiccaMifhact i ve

andr ogen 9ﬁp§§b£99%@5s%ﬁ%eﬁ%%oghét%@l@@éaoQ%/@%@%3%9%5599T6§ 002/ 000264
with increased risk of prostate cancer in nen and with increased risk of

ovari an afd°@r éastOBafcethenowenefiterDabpiche thike epdsiakitvénasdeci at i on of
endogenous and exogenous estrogens wth cancers, plant estrogens are
invergg|ysupernatant was filteréd with Whatman Grade I (11 um pore
size) filter paper. The herbal residue was re-extracted a
second time with the same solvent for 2-3 hours. Filtered
extracts were combined and dried in a rotary evaporator.
Dried extracts were weighed and resuspended in 100% ethanol
15 or methanol to a concentration of 50mg/ml. FEach herbal

extract was screened for estrogenic activity in-vitro at a

final concentration of 50 pg/ml.

To assay estrogen receptor agonist activity, Hela

cells were grown in 24-well microtiter plates and then

20 transiently co-transfected with two plasmids using
lipofectamine. The first plasmid comprised DNA encoding
human estrogen receptor (either ER-alpha or ER-beta), and
the second plasmid comprised an estrogen-driven reporter
system comprising: a luciferase reporter gene (LUC) whose

25 ‘transcription is under the control of upstream regulatory
elements comprising 4 copies of the vitelogenin estrogen
response element (ERE) cloned into the mouse mammary tumor
virus (MMTV) promoter (the full name for the reporter system
being “MMTV-ERE~-LUC”). Cells were exposed to herbal

30 extracts in RPMI 1640 medium, supplemented with 10%
charcoal-treated fetal calf serum, 2mM L-glutamine, 0.1mM

non-essential amino acids and 1mM sodium pyruvate for 42-48



5 associated with cancer. It is well established that cancer risks differ
strikingly in various popul ations of the world. Hornone-rel ated cancers of
t he breaswp 2083ny134endonmetri um and prostate have been pepsGret/v@evary by
as nmuch as 5- to 20-fold between popul ations. The | owest rates were 10
typically observed in Asian popul ati ons37 whi ch popul ati ons have

pl ant - based diets with a high content of phytoestrogens. In a case-control
study (| ngpanreDats3dnder sn K, SKokbwbkba NiokdpezibBcuBasexcontrol study of

phyt o- oe n d breast cancer ance 99 t 15 4;
350(9083)ééégggfgn%?yﬁageizSo?ﬁgas?ﬁa%o e§%§ﬁ% Z gﬁ dSEEVER B/ breast
cancer ripksbbtbng poRtrald.poRkpliBARalisal sWaRBR WO +60R$WMBE 1 vent

phyt oestrogens, In a study of Asian-Anericans, it was reported that tofu

consunpt | 47 VB%ChsP@ﬁPPic@ﬁ?F?CQﬁdWPﬁeeﬁséﬁ?lagéodﬂa?edembahObreast cancer
20, L Them A99fnof c8Ps CABLUOL - ShUGX L ) SLARRATE Shaued. L BAL 450y gpr oduct s

were inversely and an|na pro uct ositrve associ a t cancer
in prenenbanBQMbabmen peeedbd, eetlab.wet89t)nsSaywand phbepheeasunption was
al so ass Cif% th.ar gﬁgg EISk of endonetrial cancer. Thus 25

di scover ﬁ%%bnﬁg t sLHRTEhPREE Phaf BrEREIa ROTRAr WREUPEFECSER: bet a,

may prow@hedacamuaplsgt@ét@bm%bv@d FbpahbAgu PBAY¥LEORE &Heﬁe;gsg‘?” and
wonen. This is in relation to many inportant diseases that affect the

car di ovast@f-avikeavihhandlemheenet sk ofshgpugnpopetativony. o80thhe

i nve o] r he omnn non-Limting exanples.
WD 28%%/ gh %I?% HP%#?%&%%Z?%O%%@% Q%%& an%?bedllng Fa&Hi ﬁamc];fwﬁgﬁ%sfﬁor
estrogeni zcattivyt ys Bbewparddadot thaal okbenese harhsguttber epact-ed

cells. All data points are in triplicate.

From the preliminary screening of the eleven
herbal extracts, Epimedium herb (mixture of E. Brevicorum)
15 extracted with 100% ethanol was found to exhibit the highest
ER-alpha stimulatory activity, increasing luciferase
activity 13.7 fold above controls exposed to vehicle alone

(Table 1). This activity was about 54.7% of that observed
for estradiol (1nM).



Yin'" or "Yang' action in traditional texts were purchased froma
commercial retailer (obtained fromEu Yan Sang, 5 Singapore) and screened
for estrogerosmeptor activity using a cell-based repoPCESGen®@ssay.
These herbs are identified in Table 1. Herbs were ground, m xed with
appropriate solvents and allowed to sodR for 5-7 days at 37Cin 100 %

et hanol, after which the extract in the 10 supernatant was filtered with
What man CTaHbeIl(l&cpeemnm@ oﬁiheibéifmere@apegenibeabEEbatyresiﬂge was
re-extrac f second t sane solvent for 2-3 hours. Filtered
extracts Were R %%dM%%%“%gﬁeﬁU?nr%P?%E%¥yg%9§pb?a@%%a CBridd extracts
were wei ghed and resuspended in 100% et hanol 15 or nethanol to a

concent r atH¥bAN GPIRHAE . EaCh B3erogknieX Bedak ﬁé’&@@ﬂ%ﬁ} EOhp&sEgOTeNi C
activity in-vitro at a final concentration of 5 . To assay estrogen
receptor agonist activity, Hel dfodd Locrersegoyar |h0245headlqicrot|ter

pl ates and then 20 transiently %% transfected wth nMplﬁ§g;ds usi ng

| i pof ectam ne. The first plasm conpplsed DNA encoding dfran estrogen
receptor (either ER-alpha or ER-beta), and the second plasm d conprised an
est rogen- dip Mexdtiepadperiesyst em.gonprising: a luci ferase reporter gene
(LUC) whose 25 transcription is under the control of upstreamregulatory
el enents conprising 4 co es of the vitel ogenin estrogen response el ement
(ERE) clo TTF K HE. & mafmBry tumor  virus (MWTV) promoter (the full
nanme for the reporter systen1 being "MMIV-ERE-LUC'). Cells were exposed to
herbal 30 gxdpactsend) RPM  164Q pedi um suppl enent eggw th 10%

charcoal -treated fetal calf serum 2nmM L-glutam ne, 0.1mM non-essenti al
am no aci dsSRImPei @i um pyruvate for 42-48 WD 2003/ 040134

Curculigo 0.9 2.9

orchioides

Cuscuta chinensis 1.6 - 7.6

Polygonatum 0.8 2.7

kingianum

Morinda officinalis 1.0 3.9

Psoralea 5.9 23.1
corylifoloa

Angelica sinensis 0.7 2.6

Lycium chinense 1.3 5

Radix astragali 1.1 4.2




37 PCT/ SG2002/ 000264 hours at 37C in a 5% carbon di oxi de incubator.
Concurrently, cells exposed to estradiol (1 nM served as positive

cont r ol s.wBepbi/atie wel | s exposed to the solvent in whipCh/Seeod2abo2ext r act s
were dissolved (i.e. ethanol or 5 nmethanol) were used as negative controls.
After the 42-48 hr incubation period, 3%lls were rinsed with phosphate
buffered saline(PBS), |lysis buffer (Promega Corp) was added, and cell

| ysat es cekhmpled2f oMetihadufepeektobctifigl es886geaiti vohpouhtlisp f£rom

| um nometer. Estrogenic activity of the 10 herbal extracts is expressed

as. f ol d- | FeiBadeumnheERi f erase activity as conpared to that observed in
negative control <cells. Al data points are in triplicate. Fromthe

prelimnary screeni Rgintqt e gbeyeBxtperbal pextraghsexEphaedi yasherb
(m xture of E. Brevicorum 15 extracted with 100% et hanol was found to

exhi bit theehaghdsts ERsakphadsinnBkanpty act eviept tacwveayi hhel uciferase
activi %y 13.7 fgl d @bgve cogtrol S exposeg.to vehi clg a{rjﬁne (Tagl e 1). This
activity Was'&Bbut B2"79 o Far 18B5e a1 r5F O8E L PAdTEI AN WO

2003/ 040184t Rt 5ER200¥4000264 88t &abka 45 SeneentBy okxhenbssfor estrogenic
activity using ER-alpha and MMIV- ERE- LUC re[gorter gene in Hela cells.

Estrogeni BraBereft ysAegi ¥PP§ wakhpahred FelBarteXPPaBEEParad Ryreaséisder to
eStrad'O|E¥§H58ES%(%Q@% &%%hEQBQEg'Egksgeﬁbﬁ§%3'7§§tZacts prepared

with 100% alcohol or a mixture of alcohol and water as
10 solvent were prepared by soaking the Epimedium herb in

solvent for 5-7 days at 37°C, to obtain ES crude extract.

The ES crude extracts thus obtained were tested
for estrogenic‘activity as described in Example I (see
Table 2). As shown in Table 2, under the present

15 conditions, 100% ethanol was found to be the most effective
of the solvents tested for extracting estrogenic activity
from an Epimedium plant. The traditional method of boiling

with 100% water resulted in the medium estrogenic activity.

For all subsequent experiments, an Epimedium herb

20 was extracted with 100% ethanol to obtain ES crude extract.



Di oscorea opposita2. 88 Anemarrhena 4.218 asphodel oi des Curculigo 0.92.9

or chi oi des Cuscuta chinensisl. 67.6 Pol ygonatum 0. 82. 7 ki ngi anum Mori nda

of fi ci nalweRo@a4013Psor al ea 5. 923.1 corylifol oa Angel i caPsirrsensi2ge00262. 6

Lyci um chi nensel. 35 Radi x astragal s1.14.2 WD 2003/ 040134 PCT/ SG2002/ 000264
39 Exanple 2: Method for extracting est#4égeni c conpound(s) from Epi medi um
herb Epi medi um herb extract (ES crude extract) was prepared as descri bed
i n Exanpl &ableexXcepis troaeariyc talvg i57isgl wehiBS Wattele andt neartisoud teaimdnat i ons
of ethanol__and_,  nmethanol ,in water were tested as solvents. Extracts
prepared 0% 7§ FOOG R & s VAGIPMT Y HrSiarsd RF oiiS iy tEisteditum
herb w t h swalelceh®r-aZ iRPUIS sodg/aat.s prepar ed with 100% al cohol or a

m xture of al cohol and water as 10 sol vent were prepared by soaking the
Epi mediumherb in solvent for 5-7 days at 37C ta obtain ES crude extract.

Solvent used Estrogenic activity Estrogenic activity
to prepare (% of 1nM estradiol) (% of 1nM estradiol)
extract on ER-alpha on ER-beta

100% water* 30.09 15.23

10% ethanol: 13.36 3.48

90% water

20% ethanol: 23.76 21.65

80% water

30% ethanol: 22.60 50.46

70% water

70% ethanol: 38.9 N.D.*

30% water
100% ethanol 80.7 171.5

70% methanol: 63.8 N.D.

30% water

100% methanol 46.5 N.D.

* Boiled for 2 hours at 100°C

5 # N.D.: Not done



The ES crude extracts thus obtained were tested 'or estrogenic activity as
described in Exanple | (see Table 2). As shown in Table 2, under the
present NMOcossdi4bizans, 100% et hanol was found to be thepPoosGeRfoectsi ve of
the solvents tested for extracting estrogenic activity froman Epi medi um
plant. The traditional nethod of boilimgt with 100% water resulted in the
medi um estrogenic activity. For all subsequent experinents, an Epi nedi um
herb 20 Bxampier &ct @ds&i—&l&sjp@&%eetdmmpajrits@nmbtozﬁ IESES rarded @xatdacact . V\iDOI
2003/ 040134 / SG2002/,000264 40 Tabl e Esirogenic activity of ES crude
extracts Uﬂrttg' BEYY, ¢ SEFOOSD: FETRTOF \;'él'rglaﬁ‘@ss ‘sol vents; extracts were

tested at a concentration of 50pg/m . Sol vent usedEstrogeni C

activi tyEstrogeni ¢ aghinddiYind ®eRbeRAe6%rof FEMresid adital)di% qfaslnM
estradiol) extracton ER-al phaon ER-beta 100% wat er *30. 0915. 23 10% et hanol :

13. 363. 48rgevaKate i 12hoolo0Ranshaned. 262 teas r@dwondremrd®let hdledile 3
22.6058. 46,20 WALeL (2% 840300, 38 ANRHABOBMAR: 12BNy 80. 71715
extract assayed for estrogenic activity as described in
Example 1, wherein the estrogen receptor was ER—alpha, and
wherein test compounds include: (1) ES crude extract; (2)
the physiological estrogen, estradiol (E2); (3) the
10 phytoestrogen, genistein; and (4) the estrogen antagonist,
tamoxifen. Increasing concentrations of test compounds or

ES crude extract were assayed.

Estrogenic activity of the test compounds and ES
crude extract are shown in Table 3, expressed as fold
15 increase in luciferase activity compared to cells exposed to
vehicle (ethanol) only. Each data point is the mean * SE of
triplicate samples. Both estradiol and genistein displayed
strong estrogenic activity with maximal stimulation of
ER-alpha by genistein observed at a dose of 500ng/ml. The
20 dose~response of ES crude extract, at doses ranging from

0.5ng/ml to 50pg/ml, showed detectable activity at 50ng/ml,

rising to a maximum at the dose of 50pg/ml. ES crude
extract activity was about 50% of estradiol (500 ng) at the
highest dose. The ECs; of genistein was about 110 ng/ml.

25 Tamoxifen (an estrogen antagonist) did not activate ER-alpha

under these conditions.



70% met hanol : 63.8N. D. 30% water 100% net hanol 46.5N.D. * Boiled for 2
hours at 100C 5 # N.D.: Not done WD 2003/040134 PCT/ S&G2002/ 000264 41
Exanpl e 3woDRosaMnsgponse conpari sons of ES crude extracPCTwG2in2ionaan
estrogen receptor ligands. Epinmediumherb extract (ES crude extract) was
prepared with 100% et hanol as descri bed4%xarrpl e 2. Table 3 5 shows the
dose-respaonse rel ati onship of test conmpound or extract assayed for
estrogeni ¢3R4 At y Resedeseries iaf B anplde lextvtattei rednienest riogen

1

&
receptor ERr:alyph 5 I ej est. conmpounds i.ncl ude: ( ES crude
extract; (2; ﬁgjlﬁh?sﬁn%%%&l\gg%neds?Craogoexr%, eé%tor%dr}iqilal(l%?) ;re(%%rlg% 9IRS
phyt oest r egeay .geni stein; and (4) the estrogen antagonist, tanoxifen.

| ncreasi ng concentrations of test conpounds or ES crude extract were
assayed %st rGgeni e ant vty Af t hao test hnn‘nnundc and ES CrL “dp ext I‘aCt

ol T VvT

+y—of-—the : n ,
are shown DOFSTabl e 55t sed CRMISHIEd ™5 | Reress&enn | S fasrusise activity
conpared to cells exposed to vehicle (ethanol) only. Eac&tdrag'{cq: point is
the nean SE of triplicate sanples. Both estradi ol and géeni'stein displayed
strong estrogenic activity with maximal stipmulation of ER-al pha by

geni stei n observed dstyadisgd wof EBEGGogemnic ThEst20gdnse- r esporsgemifc ES crude

extract, at doses r i.ng.from _0.5ng/mM to 50g/m, showed detectable
activity at 50ng/m %%gcrllvg‘ltﬁg toagtrjfﬁ%%m ata?ﬁévﬁE}ée of HUGMEY ES crude
extract activity was about 50% of estradiol (500 ng) at the

0.5ng/ml 17.528 + 1.505 + 1.526 + 0.879 +
1.193 0.077 0.084 0.027

5ng/ml 19.015 + 2.981 + 0.799 #* 1.037 +
0.219 0.168 0.055 0.075

50ng/ml  21.133 + 6.690 * 0.493 * 2.004 +
1.528 0.752 0.045 0.127

500ng/ml 26.696 + 31.205 + 0.524 + 5.029 *
0.723 1.336 . 0.062 0.146

5ug/ml 23.175 + 31.686 + 0.731 + 9.162 +
0.775 1.795 0.031 0.538

50pg/ml  N.D.* N.D. 0.009 + 13.689 +
0.009 0.330

100pg/ml  N.D. N.D. N.D. 14.484 +
0.609

5 # : ©Not done



hi ghest dose. The EC50 of genistein was about 110 ng/m . 25 Tamoxifen (aft
estrogen antagonist) did not activate ER-al pha wunder these conditions. WO
2003/ 040130 24®3/(AUBASG2002/ 000264 Tabl e 3: Dose response Pefl/SE30w@ronee4 ext r act
conpared to estradiol, genistein and tanoxifen on ER-al pha reporter gene
assay. DoseEstradi ol Geni st ei nTanoxi f enES crude extract Est rogenic

Estrogeni ¢ Estrogenic Estrogenic activityactivityactivityactivity

0. 5ng/ M 1Ex8@plé. BOS5 ESS526ube8e@trictia0tOv¥i@y0840ERZZA1phg/ BhhOba15 2. 981
0.799 1.0%% g.élgO.%GB0.0 50. 075 50ng/ m 21.133 6.690 0.493 2.004

1. 5280. 7520°6486. £¥7*806Hy  f26. 696 31.205 0.524 5. 029

0. 7231. 3360. 0620. 146 5g/m 23.175 31.686 0.731 9.162 0.7751.7950.0310.538

509/”1N-D-N-D-0-009Ci§s639lo@rggﬁ@c3agt&09ﬁéﬂhgt9-HthNEQ-éﬂtééénigtSGOQ S
# o ot dggg by binding to the ER-alpha ligand-binding pocket (LBD)
5 (Brzozowski 1997, Pike, 1999). To determine whether ES

crude extract contained compounds that bind to the ligand-

binding pocket of ER-alpha LBD, we tested whether tamoxifen

(an estrogen receptor antagonist) could block the estrogenic

activity of ES crude extract (prepared with 100% ethanol as

10 described in Example 2). Hela cells transfected with ER-
alpha and luciferase reporter gene, as described in Example

1, were exposed to increasing doses of tamoxifen (an
estrogen antagonist) in the presence of fixed dose of ES
crude extract (50 pg/ml) (prepared with 100% ethanol as

15 described Example 2) or estradiol (1nM). Activity of both
estradiol and ES crude extract can be completely blocked by
500ng/ml of tamoxifen, suggesting that ES crude extract

contains one or more compounds that bind to ER-LBD.

Example 5: Assay of antagonistic or synergistic action of

20 ES crude extract on estradiol activity

Epimedium herb extract (ES crude extract) was

prepared with 100% ethanol as described Example 2.
Estrogenic activity was assayed as described in Example 1.
Cells were exposed to indicated doses of ES crude extract or

25 genistein, in the presence of fixed doses estradiol (1 nM).
The estrogenic activity of ES crude extract (at doses
ranging from 0.5ng/ml toA50ug/ml) and estradiol (1 nM)
together was no different than that observed with estradiol
alone. Thus ES crude extract, at doses ranging from

30 0.5ng/ml to 50pug/ml, did not inhibit or augment the activity

bf estradiol alone. In the same way, genistein (at doses



WO 2003/ 040134 PCT/ S&G2002/ 000264 43 Exanple 4: ES crude extract activity
on ER-al pha can be bl ocked by tanoxifen Crystall ographic data indicate

t hat ER awDag®ni48tis act by binding to the ER-al pha |i gaed/Sai2ontiongepocket
(LBD) 5 (Brzozowski 1997, Pike, 1999). To determ ne whether ES crude
extract contained conpounds that bind to the |igand- binding pocket of
ER-al pha LBD, we tested whether tanoxifen44an estrogen receptor

ant agoni st) could block the estrogenic activity of ES crude extract

(prepared wi wn%%)g o e+-Banol 5@ /hO €8s60ihedl) NakExamabe Abt Helspic’l bny

transfected wt al pha an | uci ferase reporter gene, as described |n
Exanple 1, @aetegerpotéd po bpoecasbhgcdeséescts pansritedipdn acdsmiidgen
antagonist) in the presence of fixed dose of,ES crude extract (50 g/m)

(prepared w o gt hapo 1 i ml e ... eg

Activity of %Q?%Bgéggr E %rgaﬁ %ﬁggggéegég?gégggc§ﬁ%%gg%g ?gﬁ f%ocked
by 500ng/n1t6fERanDX|fen, suggesting that ES crude extract contalns one

or nore conpounds that bind to ER-LBD. Exanple 5: Assay of antagonistic or
synergistic action of _20 ES crude extract on estrgdlol activity_ Epimedi um
herb extract (ES crudePexFFYee)ehhEaChr Bpdr RESRPAER 156@@e998ﬁ0|¥§§n01 as

descri bed EXéQE&?lged ERLhRYENC apiLuhiYsVBeac8a85aYycdirRededRr i bed in
Exanple 1. Cells were exposed to indicated doses of ES crude extract or 25

geni st ei n, |mptheepteseneereteptﬂeu d@geégéscoadrbnceldnchept@@)egmmbgéhic
activity of rude extrac

rude ﬁ g?t dgseg Tran fro £ 0 5%%
and estradlol ? ﬂﬂ? f%ﬁ%? &r’ wis fio 8|?F8 hgﬁ h Sgggffgd HFH
estradi ol alQPEE)ZhﬂﬁcEStﬁéﬂd@oﬁK&iﬁgthoﬁhoﬂ@sﬁésp@ﬂgbnglém@ﬁts that are

10 common to all three receptors; PR, GR, and AR activity was
determined by comparing luciferase activity in test cells as
compared with control cells exposed to. vehicle only, '
analogous to determination of estrogenic activity in
Example 1. Estrogenic activity was measured using ER—alpha

15 and the MMTV-ERE-LUC reporter gene as described in

Example 1.

The presence of ES crude extract in doses from
50ng/ml to 100pg/ml did not have any effect on related
steroid receptors, PR, GR or AR reporter gene systems. In

20 contrast, ES crude extract displayed s£rongAe$tfogenic
activity, resulting in a maximal 14-fold increase inIER—
alpha activity at a dose of 50ug/ml with ECsy of about
4150ng/ml, comparable to that observed for genistein
(110ng/ml) in Example 3. Thus, estrogen receptor agonistic

25 activity of ES crude extract was specific to ER and no
cross—reaction was observed with related members of the
steroid receptor superfamily under the conditions tesﬁed. ES
crude extract (at 100ug/mL) was also comparable in activity
to genistein (at 560ng/mL), one of the most potent

30 phytoestrogens. |

RECTIFIED 'SHEET (Rule:91) .



30 0.5ng/mM to 50g/m, did not inhibit or augnent the activity of
estradi ol alone. In the same way, genistein (at doses WD 2003/ 040134

PCT/ S&002000¢32841344 ranging from 0. 5ng/m to 509/ ) alpsa/sd2an2w0e26di spl ay
any antagonistic or synergisticc effects on estradiol activity. Exanple 6:
ES crude extract agonistic activity is &pecific to ER 5 ES crude extract
was prepared with 100% et hanol as described Exanple 2. Plasm ds encodi ng

ei t her PREx@ppdgedt:eAssayr doapiamthgdnl sitdlocl &aC ekinkedgid ikl QFHFAIE ARG AR
(andr ogen ecg tor), were co-expressed with a reporter gene, (PRE)12-Luc,

t hat contgﬁns Bo?ﬁgnégresponse el enents that -are 10 common to all three
receptors; PR GR and AR activity was determ ned by conparing |luciferase

activity in test celsscandecampaned Wakhpcepbial Gelhs 168R0%6dLa, wehi ol e
only, anal ogous to determ nation of estroge ic activity in anple T.
Est r ogeni ECAEENYI t pSwdsseaadbecedxasiclg BR- Abph&aids atfd ESherMMEV- ERE- LUC

reporter gene_as described _in Exanple 1. The presence of ES crude extract
inpdos s gFgﬁchoﬁS/ SE§ 1665 nPIdid £6t 1RAve/mAydéff set erersl ansd

steroi d regent @i 8anPRi n@FRLGE AR LEPALLEL (8RS SYFLENE. |n-20 gantrast, ES
¢ Y, 5 ng

crude extract displayed strong estrogeni acti vi resu ng i maxi mal
14-fol d | ABreasertarERenal pyateuosi viihytht prdesacef oF0GA fkawdbBeECHE :of

about 150Qng/ rable t hat ,observed for genistein (110ng/n) in
Exanpl e 3?ﬂ$hg§§rgggggégﬁn?éc28 Or(ggoﬁF89?5t§5°8 ti vPPRM6f OES (P ude
extract washgpeotébcoseeEBnand1ng reEpsstigagyion was observed with rel ated
menbers of the steroid receptor superfamly under the conditions tested.
ES 10 Example 8: Methods for fractionation of ES crude extract

using Diol and C18 solid phase columns.

Bioassay-guided fractionation was performed to
identify the biocactive compound(s). Estrogenic activity was
assayed as described in Example 1. ES crude extract was

15 prepared with 100% ethanol as solvent, as described Example
2, from ground dried aerial parts of Epimedium herb (200gm)
and absolute ethanol (800ml). The ES crude extract thus
obtained was concentrated in vacuo, and subjected to
polyamide column, and eluted with methanol (MeOH). ES

20 extract collected from polyamide column was then subjected
to Diol flash vacuum chromatography using solvents of
increasing gradient profile: hexane, 1:1 hexane:CH,Cl,
(dichloromethane); CH,Cl,, 3:7 EtOAc (ethyl acetate) :CH,Cl,,
3:2 EtOAc:CH,Cl,, EtOAc, 4:1 EtOAc:MeOH, and a final wash

25 with MeOH. Eluted fractions (D1 to D8) were evaporated to
dryness, weighed, and resuspended in ethanol at three
dilutions for measurement of ER-alpha activity as described

in Example 1.

Measurement for estrogenic activity indicated that

30 the most potent fraction was D3, eluted with 100%

dichloromethane. At a dose of 25ug/ml, estrogenic activity



crude extract (at 100ug/nL) was al so conparable in activity to gen[stellrl
(at 500ng/ rrL),(one of '?he stt potent 30 phytoestrogens. RECTIFIED "SI E'T
| RWO7 91 W0 280080340134 45 PCT/ S&G2002/ 000264 Exanpl e 7: PATS&GR0(2000264
antagoni stic or synergistic effects on GR PR and AR ES crude extract was
prepared with 100% et hanol as solvent,4@s descri bed Exanple 2. Addition of
ES crude 5 extract at doses from 5ng/n1 to 100g/ M did not exert any
si gni fi ca®tt iDFhifsiacsdpromasy weregi $i0i-F odff écitghen (EharPRreami:leA%dn@ﬁHetcﬁr
gene syst L_Lhe %r esence of fixed doses of: e2 hydrocorti sone, 1nM
EerShd 1506

(2) proge e rFed( 3y thEy draices eastracineat rﬂ\'ﬂnge@}ﬂéctl veI y. le
Ex l e 8: t IO (o] nude ext r | H an
Clgngoﬁl dTS%sgﬁ %glﬁﬁns%%%%%as%g&%glgpdég rlgc oAt éllrj'fgC

i dentify ehérbictdon we thowpdeidi shcrEats@ogelnipbt@(ﬁtdwl t@gﬂm@'@ena%sayed as

d 1. ES crude extract was 15 prepared with 100% et hanol
ggsggi%gn?Cthlggp%FﬁBgdeﬁ?&nﬁﬂghef gﬁ&nﬁ@@&uﬁ@%ﬁf%@@~m@ﬁhaﬁs&maéiqﬁ

Epi medi um(henl;( 200gahg/ang . absebute ogishapol Hy80GEL) ]‘}Q%QE\SA,l(‘tPU%Oext ract
thus obtained was concentrated in vacuo, and sub ecte amd

col um, aﬁltE‘lCéllﬁﬂfé?ﬂleﬁﬁﬁﬁenéﬂhéﬁéiﬁnéwle@@lﬁ eESyZO ae»ettlaac@t icol | ﬁCt edt f r?;n )
polyanldedgehggg?mgﬁhgﬂgnaﬁab%%%t ; x# ac %|F%|%%29éagﬂ%?a%eﬁgﬁ ograpny

usi ng solvents o I ncreasi ng gra &fe: cH2d 2
(d.chloromespane;vecﬁzcéapwad7eEteegeﬁebhﬁbta@at@t@b@H%ChZA $odd
EtOA018H2g£ Et Ch %o% g%gﬁgayggg cgggegtlggigns of crude extract.

In contrast, fractions D1, D6, D7, D8 displayed lower

potency compared to the ES crude extract. Thus Diol solid

phase extraction is an effective method for obtaining

fractions that are enriched for estrogenic compounds;

15 ‘ Solid phase fractionation was also performed using
Cl8 columns. ES crude extract (prepared as described in
Example 2) was applied to C18 glass columns and eluted with
double volumes of water, followed by different combinations
of H,0-MeOH mixtures of decreasing polarity resulting in

20 collection of fractions Cl to C7. Estrogenic activity in
eluates was measured as described in Example 1. Maximal ER-
alpha activity was observed in the C4 (70% methanol in
water) and C5 (90% methanol in water). Eluates with a
weaker estrogenic activity was also detected in the C7 (100%

25 methanol) fraction. These results suggest that estrogenic
activity was likely to be due to more than one species of

estrogenic compound present in the ES crude extract.
Example 9: HPLC fingerprinting of Diol fraction D3.

D3 (eluted with 100% dichloromethane) was the most
30 active fraction from Diol solid phase fractionation obtained

in Example 8. D3 was further fractionated and analyzed

using HPLC (Luna Phenomenex C18; S5um 150mm x 10mm) column.



25 with MeOH Eluted fractions (DI to D8) were evaporated to dryness,

wei ghed, and resuspended in ethanol at three dilutions for neasurenent of
ER- al pha wot2oaa/t4y13ds described in Exanple 1. Measurene®CTiSGR0@H020¢eNi C
activity indicated that 30 the nost potent fraction was D3, eluted wth
100% di chl or onet hane. At a dose of 25g/41, estrogenic activity WO

2003/ 040134 46 PCT/ SG2002/ 000264 of D3 fraction was over 60-fold higher

t han vehi &kséngomparediend bF- 30kd acksemnded iviet NAER)crude,extsagbobat

259/ m hl t hane Iutlon in Diol colum has resulted in a
frgctién é?ﬁs 5?HF§rOE%F§%%Q' R ydfdicy cBLOrgesrams pagtievmt phaiors even

hi gher thanahhab gbagkved it eshadipdle -1 AMonQ- $£209/00h) - Fractions D2,
D4, D5 (eluted with 50% dichl oronmet hane i n hexane, 30/6ethyl acetate in

di chl or onéthare §ﬁ§u§9@ﬁéﬁﬁyﬂna@éham@llnndlcbﬁaeﬁnébhﬁ&etfbgspecilvFIy%
2-4 fold_ 1 r than r equival en
shovedsestragsals BShi L BaHLoZet o040, Mgher Lhan Lot squlvalent

concentrations of cru extract

di spl ayedEkenetle fiot ey deaarednb@n&&@tESn%r@@etﬁétE%%Et1$h%519 Qhe50|'d
phase extraction is an effective nmethod for obtaining fractions that are
enri ched ﬁ§ﬁa§sW?égeﬁug/@énpoﬁﬁégad1518dﬂnﬂ)phadeESramUdenaktmacmas al so

ES. d t t (prepared as described in
Bl o of Eae S s v s TpS ErargraSEhco HimyRana Brared wheh LBsuBPEvol s

of water, eéﬁkbgmﬁdcbﬁcdhﬁﬁ@&eﬂbsﬁagﬁlﬂ@tEQaétlgﬁ hig0- @EGHleXb%E%%eﬁf
decre larity resultln in 20 collection of fractlons Cl to .
Estroga agﬁlﬁpgy 1Bn00emial es 2iids fragsdpad 1ds Gégéﬂhgebetweémaﬁﬁléll

Maxi mal ERnd 14.00 min). Thus, this HPLC pattern, especially peaks
corresponding to active fractions 16 and 17 can be used to
standardize and classify the estrogenic potency of various

types of ES extracts.
15 Example 10: Methods for isolation of Compound I

Although cell-based biological testing showed that
the majority of the estrogenic activity resided in D3, 100%
dichloromethane fraction (obtained from Example 8), there
was insufficient material for further purification.
20 Therefore the D4 fraction from Example 8 (eluted with 3:7
EtOAc:CHyCl,) was used for further purification of the

estrogenic activity.

Fractionation of D4 on HPLC (Luna Phenomenex C18

Sum 150mm x 10mm) using a gradient of 20% acetonitrile (ACN)

25 to 90% ACN in H,0 over 20 minutes, followed by a‘flush for 6
minutes with 100% ACN, yielded 27 fractions. Estrogen
receptor bioassay (performed as described in Example 1) of
each of these fractions indicated that estrogenic activity
again resided mainly in HPLC fractions 16 and 17, which

30 under these conditions eluted between 15.01-16.00 min and
16.01-16.30 min respectively. These fractions were dried

down, weighed and subjected to extensive 1D (*H) and 2D NMR



al pha activity was observed in the C4 (70% nethanol in water) and C5 (90%
met hanol in water). Eluates with a weaker estrogenic activity was al so

det ect ed wWo 2068204QB34( 100% 25 net hanol) fraction. These r @€miSGo®wgesst t hat
estrogenic activity was |likely to be due to nore than one species of
estrogeni ¢ conpound present in the ES crugg'extract. Exanple 9: HPLC
fingerprinting of Diol fraction D3. D3 (el’uted with 100% di chl or onet hane)

was t he nost active agtion fromDi 9l solid phase fractionation
obt ai ned |n(%kaHpC@S§r E@'%&sgﬁéﬁﬁhéﬂdf%éctPOH§M§§ ) aRBeEAEOPESR YUY HPLC

(Luna Pheno m 1 sY\O 2003/ 040134 47
PCT/SGQOOZ/gg%%gﬁS%ging a:ggg%%éﬁégg?}3g€éacetonitriIe (ACN) in HRO to 100%
ACN, D3 was observed to yield a chromatogram pattern of nore than 50
peaks. Thir tExansléePLT fPatéimimatieor @ﬁl$@@m@ﬁuredan@dyleééusﬁeﬁégﬂopnd

et hanol and teﬁmfg §§§ estrogenic 5 activity using the estrogen activity
assay describe hnple 1. The final concentrations of the fractions in
the assay were 5lig/m. Estradiol (InM and ES crude extract were assayed
for conpagison. It wasyebseangtyibal HbEC®sict £6hr DPepiematkianmply nesi ded
in fraction 16 (eluting between 10 12.31 and 13.00 min), and fraction 17
(el uting betweenfas@1to apentainothe nFormpwad fessopptedpaferPAUNEseci al | y
peaks corresponding to active fractions 16 and 17 can be used to

standardize andi ¢ 8381 St 106; CRELRISODGMPOE CAEY e pYRAL O LoLIRES QfLgRS
extracts. 1 ‘ : ods tor 150l ation of %bnpoun I noug
cel |l -based bovdl ogrdal exesdthgwshowktaihad. tﬁeomarblstymgﬁnthefegtudqenic
0
activity resided in D8, 290% 1, weighing 1.5mg (0.14% of dried crude
10 extract), was isolated as a stable pale yellow compound of

85% purity.

Structure: Fraction 17, isolated as:described above in

Example 10, was dried down and examined by negative (M-H)~
HRESIMS. The mass spectra indicated the presence of

15 predominantly two compounds of MW 338 (designated
Compound I) and MW 438 (designated Compound I1).

Compound I gave a (M-H)~ HRESIMS (C20H180s, Ommu
2.4) consistent with 12 degrees of unsaturation. The |
structure of Compound I was determined by (a)lDJNMR, (b) 2D-

20 NMR: ‘H-'H cosy, 'H-'3C gHSQC and 'H-'’C gHMBC spectra

analyses.

Analyses of the 'H and gHSQC NMR data showed
chemical shift values for a 1,1,2 trisubstituted double bond

(*3c: 134.0, 123.0ppm, ‘H:85.35 (t, J = 6.3 Hz)), an alpha-,
25 beta- unsaturated ketone (}*C: 184.0, 167.0, 103.5ppm,-*

$6.52 (s)) and two olefinic methyl groups (*’C: 26.0,

19.8ppm, ‘H: 81.77 (s), 1.75 (s)). Also present were 12 sp’

" 3¢ resonances, consistent with a 1,2,3,5 tetrasubstituted

aromatic system (*3c: 160.5, 130.0, 129.0, 127.0, 123.0,
30 115.0ppm, ‘H: 87.66 (d, J = 8.8Hz), 7.66 (d, J = 2.2 Hz) 6.88



di chl oronet hane fraction (obtained fromExanple 8), there was insufficient
material for further purification. 20 Therefore the D4 fraction from

Exanpl e 8wQebey@didwi th 3:7 Et QAc: CH2CA 2) was used for fPamtSieeo02maeledi cati on
of the estrogenic activity. Fractionation of D4 on HPLC (Luna Phenonenex
C18 5m 150mm x 10nm using a gradi enti9f 20% acetonitrile (ACN) 25 to 90%
ACN in H20 over 20 mnutes, followed by a flush for 6 mnutes wth 100%
ACN, yietded 27-fgaglions. nEps | oged arefepl otrDiwessayutper hoomedias
described in Exarrpl e 1) of each of these fractions indicated that
estrogensyseeni (i'ty 1adaln A&Si-8ed LR8i-Aly 1ioﬁ APLEOLr-Eet |9<§n§)PP61ranH 17,

whi ch 30_under these conditijon 15 01-16. n and

16. 01- 16080t hi ?é'ré%pec]t'lwy ésI"n]eé (f'ra tT 0 re drh V\%?ghed and
subj ect eg éf?e@%?nﬁhé’&é%ﬁi& 1%91&3\"\/&% @QQ%Qﬂeéﬁﬁe%as

PCT/ S&G20027 000264 HSQC and 1H 13C - gHMBC) spectroscopy

and bheghtivechibss sb@l:th@he@lnleHRES? he Bkahpl end19HMBEcFRRARERON Of

Fr ot oncAVE? i ERahp? D AAEE PBfne oo ook SPh T RS homisad: ﬁé’éfgnat ed

" Conpoungnbwn piehglangvenei (yinkanghad0gm (Dthdnl ed puant leateri al , .gm
of crude extract was obtained. Fromthis anmount of crude extract, Corrpound
-, weighing, 1.5nmg (0.14% of drled cr d& gext , was isolated as a

st abl e p%\"%’“ir%ﬂoﬁ?‘ﬁ‘dﬁfﬁﬁﬁd°5f °§B%‘B§ t)jf ° e: Fraction 17,

i sol ated as-descri bed above in Exanple 10, was dr| ed down and exam ned by
negative (MH)-

10

Ca0H180s5

Example 12: Methods to isolate Compound II

Preliminary negative (M-H)  HRESIMS MS analysis of

HPLC fractions 16 and 17 of both D3 (Example 10) and D4

15 (Example 11) indicated the presence of another compound of
M{ 438. Since this compound was present in minute
quantities, fractions 16 and 17 of several HPLC runs
(starting with both D3 and D4 fractions) were combined and _
re-subjected to a second HPLC (Luna Phenomenex Cl8 5Sum 150mm

20 x 10mm) using an isocratic mobile phase of 43% ACN in H0
over 20 minutes. Six fractions designated AFl to AF6 were
obtained (Fig.15) from the HPLC run and the fractions were
tested for activity on ER-alpha and ER-beta reporter gene

expression systems.



HRESI M5. The mass spectra indicated the presence of 15 predom nantly two
conpounds of MW 338 (designated Conpound |I) and MW 438 (desi gnated
Conmpound WD)200@an3eund | gave a (M H - HRESI M5 ( C2O0HL8®@ET/S&1002/0680262. 4)
consistent with 12 degrees of unsaturation. The structure of Conpound I
was determ ned by (a)l1D NVR, (b) 2D -2060NVR. 1H 1H COSY, 1H 13C gHSQC and
1H 13C gHWVBC spectra anal yses. Anal yses.of the 'H and gHSQC NMR dat a

showed cheni cal SHF1t &ahb@SHf@imé 18102 brésSuhshit ehedadouhkaubond (13C
134.0, 123. qf)pnza an_al Eha- 25 het a- unsatur at ed
ket one (&ZEe: 189 H1- 1%709 m&Dé BEpFﬁlliHseCSBdSIZ{PP ) FuBnacthgabret BR

met hyl gﬁgygsléﬁgégl§6b9t hdd" ofP nbe}ggwé;k7ﬁR gm%ha aZ%}Q?%§ 1nAISO

present were 13C resonan nsi st ent
t et rasubs¢peated eapenanentsystegué€diBlnglébab, th86e0£fra2@ions127. 0, 123.0,

3.0 1 H. 57 = 8.8Hz), 7.66 (d. J = 2.2 Hz) 6.88 WO
2003/%40§§§€%%ﬁ?%c%@oggoé8§%4625r?88n)§ece§9§§'§e%eﬁ§}fe Qﬁénési ‘2.4
trisubstihutedt aheant EEac’éYéheﬁFé1$§lu’@§$n0tlﬂaé3 05.95%91%.150RiA) 100.0,
95. cppm 1H  86.41 (d, J = 1.8Hz), 6.18 (d, J = 1.8Hz)). This "2t one

degree ofasnshierhei eACiLHBESI AgthhBR-8hEhADREEUER-RES 35 SAHREYI C. Furt her
ol ¥=) ikt DEeCEPRPA. DL ARG SR 8 copuuet Shab In g Cape
al ., 1996he fhesenak sfrdompvendf ICoapdudmpo(hdr @illraolf) MWO4E0.0H O
10 Compound I (MW 338) was not detected in the fractions AF1l
and AF2, but was present in AF6, (as determined by mass
spectrometric analysis. On the other hand, Compound II and
III (both of MW 438) were not detected in fraction AF6.
Fraction AFl, was dried down, weighed and subjected to

15 extensive 1D & 2D NMR spectroscopy (1H, C0O8Y, gHSQC, gHMBC),
and negative mass spectrometry (HRESIMS).

Example 13: Structure elucidation of Compound II (MW:438)

Compoﬁnd IT gave a molecular ion in the Electron

spray isolation mass spectrometry (-)-ESIMS [(M-H) m/z |

20 437.1631 Ammu 3.1)] consistent with the molecular formula
C25Hz607, corresponding to thirteen double bond equivalents.
Analysis of the NMR data for Compound II readily identified
the structure as an isoflavone similar in structure to that
for yinyanghuo D, but differing in substitution of the

25 pendant aryl system. From the NMR data it became apparent
that this aryl group was symmetrical [*C: 160.5, 129.5,

129.5, 128.0, 128.0, 121.0 ppm; ‘H: & 7.59 (s), 7.59 (s)].

Obvious were resonances consistent with two 1,1~

disubstituted double bonds ['*C: 148.0, 112.0 ppm; *H: & 4.92
30 (d, J= 2.5 Hz), 4.80 (d, J= 2.5 Hz)], two hydroxy methines

*c: 77.5 ppm; 'H: § 4.37 (ddd, J = 4.0, 4.0, 3.4 Hz)], two
olefinic methyls [*°C: 18.1 ppm; *H: 8§ 1.80 (s)] and two



C20H1805 Exanmple 12: Methods to isolate Conpound Il Prelimnary negative
(MH- HRESIMS M5 analysis of HPLC fractions 16 and 17 of both D3(Exanpl e
10) and DAORSoyEHm®apl e 11) indicated the presence of aneChsGerpaend of
MWV 438. Since this conpound was present in mnute quantities, fractions 16
and 17 of several HPLC runs (startingswith both D3 and D4 fractions) were
conbi ned and re-subjected to a second HPLC (Luna Phenonenex C18 5m 150nm
20 x 10 usi-ng an.isqcrati cismpi hase. of. 43%,ACN i,n H2O over 20
ni nut esm e cﬂegk‘éﬂﬁélﬁsg afeé'd ﬁl@t%p%'% H\Ne%eoz'?gt affhdd (Fig. 15) from
the HPLC t I i I t O ~agt, Yiot - al ph nd
T A 1 RenHAC RS MBI s EEEG OB saghl Mbhy c0BpER &l phaoa
ER beta reporter ggﬁe expresssﬁaonosfsterrs. WS 3605 040158 PR <&0037000264

50 AF1 (elut3om Pog: aB0EdndS mi.o) aad 1862 5 eligbi.en antd mes . 0 11. 00
mn) of this second HPLC run activated ER- beta strongly but had only very

weak ER allglvaresctfion tne wrasepedirad tevisetiondst £1ighestd m$ Wi -hese
fractions 5 contained an ER-beta estrogen receptor-selective agonist. 1In
contr ast ,«f i10 ut Dtng?% 10 Leel Bk 41 was able to

acti vgjte%l()e%ﬁcéél%- %Itgﬁl%éﬁlg tI%JI'«i;?br&:et ecr]lt?f}lﬁlg.l( Mass a{snplg%)tromstri c anal yses of
fractions AFl and AF2 showed the presence of Conpound Il and Conpound 111
of MWAW438. 10 Conpound AV 338) was not detected in the fractions AFl
and AF2, but was present jin AF6, (as determ ned by mass spectronetric

anal ysis. On the other hand, Compound Il and 111 (both of MWN438) were not
detected in fracti on I racti on AF1l, was dried down, weighed and

& 26)HNNR spectroscopy (1H, COSY, gHSQC,

gHVBO) ,

C25H2607

Example 14: Methods to isolate Compound IIT

Fractions AFl and AF2 from Example 12 were further
10 separated by HPLC using RP Amide column and the mobile phase
| used was gradient from 50% acetonitrile (ACN) in H,O to 60%
ACN in H,O over 10 minutes, and stayed isocratic for another
10 minutes. Compound III was collected at retention time of
8.00~-8.45 minute, separated from Compound II which eluted at
15 9.00-9.50 minute.

Example 15: Structure of Compound III (MW: 438)

Compound III, obtained as a yellow powder, gave a
molecular ion in the (—)~ESIMS [ (M-H)" m/z 437.1579 Ammu 2.1]
consistent with the molecular formula CisHy¢07, which was same
20 with that of Compound II. Analysis of the NMR data for
Compound II and III indicated that the two compounds only
differ from each other at the substitution of the pendant



and negative nmass spectronetry (HRESIMS). Exanple 13: Structure el ucidation
of Conpound Il (MAN 438) Conpound Il gave a nolecular ion in the El ectron
spray i sowetwan4nsads spectronmetry (-)-ESIMS [ (M H) - m z PRA/SGR002086@E4 Anru
3.1] consistent with the nolecular formula C25H2607, corresponding to
thirteen doubl e bond equivalents. Analysis of the NVR data for Conpound 1]
readily identified the structure as an i 3%f |l avone similar in structure to
that for yinyanghuo D, but differing in substitution of the 25 pendant
aryl syst emarglomytsiterNVR Biaim tilte B8R tappidr empandretly hslowedla group was
symretrical [13C. 160.5, .129.5, ~.129.5,..128.0, 128.0, 121.0 pp 1H..5,7. 59
(), 7.59 ( s’%yf'%‘“etéd\ﬁadus[ Ep it TRk (R e e 53207

di substi t ut deubl d . 1AB. D, - I HEE 5574892 (d, J =
2.5 Hz), 4.3%1(§/ }%593953¥§?§5:f&%ﬁﬁﬁdﬁﬁﬁi‘ﬁethvneg' P1§C?%7§§8'.ppn1 'H
5 4.37 (ddd,7.57 40,1 4. @alzuwll dz)or] qf thie medlefduliar metdpterdlB@ di8odegdpm

"H 5 1.80 and t WO 2003/.040134 PCT/ SG2002/ 000264 51 b | i
net hyl enes % 1%’8.8@%011 HO e 8‘5‘0("??) %ﬁ%cﬁﬁ%t%m%%fp@%%%ons

from6 6.52.ta L2bihdiPByd i 2siidn 3 CHRPRo@LTd OMEh. Fhotdn 160. 5,

129.5 and 128.0 ppm allowed for the gross structure to be elucidated as
shown. 5 Cheftiggalssir uctus®. 3¥ QCdppouads5L0 GRepndl 4. 36) (O C25H2607HEXANpI e
14: Methods to isolate Conmpound IIl Fractions AFl and AF2 from Exanple 12
were furthehadl® sepssatpehbwiHRL ChesigryriRm gk durth 1t @ he nobil e

phase ueed vas arad ent (LS GRS, (AN .j2019 850 P b1

10 each other in the 'H-'H COSY spectrum. Comparing the NMR
data of Compound III with that of Compoﬁnd II, the signal
double bands disappeared, instead of which there were (Bc:
25.8, 25.3 ppm) belohging to a terminal two methyl signais
[*H: 8 1.30 (s), 1.23 (s)] at the high field. The above

15 analysis is consistent with a furan cycle attéched to the
pendent aryl system at C-4’ and C-5" position. Important
gHMBC correlatioris from & 1.30, 1.23 to 71.8 ppm, indicate
that an hydroxyl group is linked to the carbon together with
the two methyl group. Combined analysis of MS, 1D and 2D

20 NMR allowed for the gross structure to be elucidated as

shown.

Chemical structure of Compound III (formula III)

C25H2607

SUBSTITUTE SHEET (RULE 26)



10 mi nutes. Conpound Il was collected at retention tinme of 8.00-8.45

m nute, separated from Conpound Il which eluted at 15 9.00-9.50 m nute.
Exanpl e 1O 28yu0t3ar e of Conpound 111 (MN 438) Conpoun@cCrisiGzonivw@ened as a
yel | ow powder, gave a nolecular ion in the (-)-ESIMS [(MH-.mz 437.1579
Omu 2.1] consistent with the mol ecul & formul a C25H2607, which was same
20 with that of Conmpound Il. Analysis of the NVR data for Conpound Il and
111 indic%;@mplﬁa16th%ct#mnc@ﬁv@umdgundly anid f Cempoundh BREhont BRr at t he
substi tutlf of t%w} \n Vg 2003/ 040134 PCT/ SG2002/ 000264 52 aryl

system Fa6%1 AT |? %?%nf? Bh3%Rd a symetrica

[ 3,4, 5- trlsubstltuted aromatic systen1( 3C.163.0, 131.5, 129.3, 125.9,
12.4.9, 122.8 ppm Mt SsTrddenis)activhily(s}]twEalicsbat bonegént he

nmol ecul ar _unsaturation showed 5 that in addition to the known three
aromati c FFagsion et ethiRissaronPeiPeycrie Syt dhkanPinel hoVeeul e. The proton

S|gnal§ e£§$§§ 39.Aﬁ% gcon@al$ ﬁg) ﬁ%&u@@ fgI Jdl ?8e5t&o _had a

cross peak wth the carbon signa respectl in the gHMVBC
spectrun]d@mdndmww BR-doetoupt Buulat dOy eachi ol herthat t hes 18k 1bh GESY

t the N dat a d 1)1 t d I,
he st gnal T HoHTE SHRHEY O SEphenr CERIF Ty ea: FASPERY L ABF eSherbe (150
25.8, 25. @Rp@ h@%%ﬁﬂ%tﬁ%ﬁﬁf%D@i tw@n@@ﬁvkaﬁgn@kécdoh abel. 30

(s), 1.23 (s@l at the field. The above 15 analysis is consistent with
a furan cyt$ %Y?%c%‘éﬁolﬂ% ERealpeadend BRybPebystebriaite 4n angamnsr

posi t4®n. C ns from5 1.30, 1.23 to 71.8 ppm
Low olet o b oo plalip

i ndi cate ° group I's |nked to the carbon together with the
t wo nethyl group. Cbnblned anal ysis of M5, 1D and 2D
Table 4: Estrogenic activity (expressed as fold increased

over vehicle) of Compound I (AF6) and Compound III (AFl) on
ER-alpha and ER-beta estrogen receptors.

Dose AF6 (MW: 338) AFl (MW: 438)
ER-alpha ER-beta ER-alpha ER-beta

0.05ug/m1 4.940 % 2.598 % 1.031 1.514 +
0.184 0.201 0.198 0.266

0.5ug/ml  9.089 % 18.763 % 2.357 * 6.093 *
0.351 0.160 0.178 0.735

S5ug/ml 11.618 = 13.289 £ 2.694 +  23.132 £
0.708 1.813 0.411 0.872

15 h Cells were transfected with either ER-alpha or ER-

beta and estrogenic activity measured as described in
Example 1. Fraction AF6 displays has estrogen receptor
agonist activity on both ER-alpha and ER-beta estrogen
receptors, in a manner similar to that of estradiol at 1nM.

20 On the other hand, fraction AF1l demonstrated a dose-



20 NWR all owed for the gross structure to be elucidated as shown. Chem ca
structure of Conpound Il (forrmula I11) HO C25H2607 SUBSTI TUTE SHEET ( RULE
26) WO 2008/20e308184 PCT/ SG2002/ 000264 53 Exanpl e 16: ActcaorsGabo2@oensound |
and Conmpound Il on ER- al pha and ER-beta estrogen receptors The estrogenic
activity of two doses of each fractiobdf the second HPLC run from Exanpl e
14 was 5 perforned. AF1 (containing Conpound Il1) displayed dose- dependent
ER- bet a sﬂépahaentymaebbvat¢stma@ewa3e&eF@69eégohﬂgﬂ 5@%HVQQ§E&%%% for
estradiolw but has only 26% of the ER-alpha activity of estradiol. In
contrast, "AFattFBRIREGThansphafeabsersng ERraFEBhalaha ERtlegenactivity in a
manner 10r-skBptaksto that of estradiol. Table 4: Estrogenic activity
(expressed as fold increased over vehicle) of Conpound I (AF6) and
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1.031 1.514 ,0.1840.2010.1980.266 0.5g/m 9.089 18.763 2.35 6.053
0. 35107 1636 1786°735R58Php Mere18t13ng8y PhagaERsalgha by768La813@. 4£10. 872
15 Cel l's M@ggeet f d w 1 h ER-a R- t nd estrogenic
activity neasﬁrggﬂisggggér?%%goﬁﬁa PErEReuBhg AL BRs BRB.RD

activity equivalent to estradiol at 1nM.
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10 All publications and patent applications cited in
this specification are herein incorporated by reference as
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specifically and individually indicated to be incorporated
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15 disclosure prior to the filing date and should not be
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invention.

Although the foregoing invention has been
20 described in some detail by way of illustration and example
for purposes of clarity of understanding, it is readily
apparent to those of ordinary skill in the art in light of
the teachings of this invention that certain changes and
modifications may be made thereto without departing from the

25 spirit or scope of the appended claims.



by reference. The citation of any publication is for its 15 disclosure
prior to the filing date and should not be construed as an adm ssion that
t he presewD 200Bv@nt3don is not entitled to antedate suchPerisG2eaiomes by
virtue of prior invention. Al though the foregoing invention has been 20

described in sone detail by way of iIIustr%bi on and exanple for purposes
of clarity of understanding, it is readily “apparent to those of ordinary
skill in the art in light of the teachings of this invention that certain

changes and GHdiMS:cati ons may be nade thereto without departing fromthe
25 spirit or scope of the appended clains. W 2003/040134 60 CLAIMS: 1. A
conpound havijng the forguyl g, b0, Ch Q480 HBike ' £6-RETASG2002/ 000264 CH3 2. A
met hod for nodul ati ng an estrogen recep%or 5 conprising contacting an
estrogen receptor with a.conpound according to claim1. 3. The nethod
according to claim?2,- wherein said estrogen resgptor is a beta estrogen
receptor (ER-beta) .4. The method according to cliaim 2, wherein said 10
estrogen receptor is an al pha estrogen recept ER-al pha).- 5. The net hod
according to claim2, wherein said estrogen/receptor is a heterodiner
consi sting of- an al pha Hextrogen recepto

receptor subunit (ER-al pha,

CH;
OH O HO HsC OH
. 2. A method for modulating an estrogen receptor

5 comprising contacting an estrogen receptor with a compound

according to claim 1.

3. The method according to claim 2, wherein said

estrogen receptor is a beta estrogen receptor (ER-beta).

4. The method according to claim 2, wherein said

10 estrogen receptor is an alpha estrogen receptor (ER-alpha) .

5. The method according to claim 2, wherein said
estrogen receptor is a heterodimer consisting of an alpha
estrogen receptor subunit and a beta estrogen receptor

subunit (ER-alpha/ER-beta).

15 6. A pharmaceutical composition, nutritional
supplement, food product or beverage, comprising a compound

according to claim 1.

7. The pharmaceutical composition, nutritional
supplement, food product or beverage according to claim 6,
20 adapted for delivery of said compound in a daily dose of

from about 0.3 pg/kg to about 20 mg/kg of body weight.

DOATITIEN CLUIEET Mnla 01V |



15 6. A pharmaceutical conposition, nutritional supplenent, 'food product
or beverage, conprising a conpound according to claiml. 7. The

phar maceuwpDcads/@orsgosi tion, nutritional supplenent, fo®ATHGARHN0GH
beverage according to claim6, 20 adapted for delivery of said conmpound in
a daily dose of fromabout 0.3 jig/kg b about 20 ng/ kg of body wei ght.
CPM R 7T~il . CT-1Purr (P 4 OL WO 2003/ 040134 PCT/ S&2002/ 000264 61 8. A
conmmer ci al8 -package Aomemimsinegg ad FHearkearse wongeli s iogmeo gitta rome cauitirdali onal
suppl enment roduct .or.. .beverage accordi ng to, clai t ogether with

i nstructi gr?énfp%%’gtaﬁglé fcncl)lrtrr%ti):&tﬂné_"ti P < dcdg%r? @&&C{ﬁ’ﬁc §Ig. A net hod
for nodul aleiviegaae esidoagBhg @CLRIINin MYdethRG: GAMAGH AT A idRstdagen
receptor with a conpound  having the formula HO OH 0 10. The net hod

accor di ng %& do&i medulpidingl R &t ropsreecsHE®T-ecept or i s a beta estrogen
receptor (ER-beta). 11. The nethod according to claim9, wherein said
estrogen receptor is @ idlRNa RS REAN TGLeROL LER AP 12, The nethod
according to claim9, wherein said estrogen receptor 1S a heterodiner
consi st i ngosbrasiagpltentiadsnmogen d eseptogiens ulaaeiptt candr i hbet acegtouegen

{/\%cgggg; 05‘%%?} @P&%gg-?%%ﬁ%gg;ge%g). 13. A compound having the formul a HO

OH

10. The method according to claim 9, wherein said

10 estrogen receptor is a beta estrogen receptor (ER-beta).

11. The method according to claim 9, wherein said

estrogen receptor is an alpha estrogen receptor (ER-alpha).

12. The method according to claim 9, wherein said
estrogen receptor is a heterodimer consisting of an alpha
15 estrogen receptor subunit and a beta estrogen receptor

subunit (ER-alpha/ER-beta).

13. A compound having the formula




14. A method for preparing a preparation having estrogenic activity froma
pl ant, said nmethod conprising: (a) extracting the plant or a part thereof
with a swbhweesso4sd34obtain an extract; 5 (b) fractionati RgTsS&2002000268Ct t O
obtain a plurality of fractions; (c) assaying estrogen receptor agoni st
activity in the fractions from(b); arfd (d) collecting a fraction from (c)
that is 10 enriched for estrogen receptor agonist activity by about 2- fold
or nore réfative toAsapthest factpréparthe aephedaaetordi hgvingcl ai m 14,

wherein sgj ion. fr ( is_enriched_for estrogen receptor agonist
activity %5953%%$£§-$8Fﬁv?g§a§%ﬁ %-?%?prefﬁfgv@e%%ogaFamfgl ridé extract
sol vent conprises at |east about 10%to about 100% al cohol. 16. The net hod
according to claimi4) akerathisgi thesplyrdt oeoapphsestatrkeasyiahodt 10%
to about 100% al cohol . 17. The nethod according to claim14, wherein said
20 sol ventOcbipri s8so8bdtt @Bos¥bragbut 100% et hanol . 18. The net hod
according to claim 14, wherein said estrogenic activity is selective for

al pha gstrogen recep}orsabERARLRNAY 9YEH beta estr89spLLeReptors _
(ER-beta). 19. The nethod according to claim 14, wherein said 25 estrogenic

activity Psusaleeyivé forcbéemsestrogen receptors (ER-beta) over al pha
estrogen receptors (ER-al pha). 20. The nethod according to claim 14,

wher el n said _fractionaling, roUPLLSRSqen L8 LLACLLBARLLNYPE 085S, YO
the fractions from (b); and

(d) collecting a fraction from (c) that is
10 enriched for estrogen receptor agonist activity by about 2-

fold or more relative to said extract.

15. The method according to claim 14, wherein said

fraction from (c) is enriched for estrogen receptor agonist

activity by about 2-fold to about 6-fold relative to said
15 crude extract solvent comprises at least about 10% to about

100% alcohol.

16. The method according to claim 14, wherein said

solvent comprises at least about 10% to about 100% alcohol.

17. The method according to claim 14, wherein said

20 solvent comprises about 95% to about 100% ethanol.

18. The method according to claim 14, wherein said
estrogenic activity is selective for alpha estrogen

receptors (ER-alpha) over beta estrogen receptors (ER-beta).

19. The method according to claim 14, wherein said
25 estrogenic activity is selective for beta estrogen receptors

(ER-beta) over alpha estrogen receptors (ER-alpha).

20. The method according to claim 14, wherein said

fractionating comprises a first fractionating process



conprising: |oading said extract onto a first chromatography colum;
eluting said first chromatography colum with a first solvent gradient of
i ncr easi {yoawoxdaorigasi ng polarity; and collecting a pl ecalSczyo2abodesr st
fractions.. 5 21. The nethod according to claim 20, further conprising
a"second fractionating process conprising: _loading one or nore of said
first fractions onto a second chronmatogr y colum; eluting said second
chromat ography colum with a second sol vent gradlent of increasing or 10
decr easi ng po¢mpriy;ngndlo@diegtsagdaeptnaatl@9téfas£é§ﬁ@ chrgeeitegsariy,

Th t hod rd I wh d h
ol umm 15 anCPBICEoF BIRC PS5  Hief et hot ACRa PRGETS. CEAL Mol  Surt her 15

conpri si ng afiPéfds$Iﬁéht0§§édﬂ6nﬁr@ﬁeﬁﬁcﬁéaﬁﬁhglBg dekeadisiggopelenr e
of said second fractions onto a third chronatography colum; ‘eluting said

third chromeendraphyectbnann miukaiithi P §6FSEnLrgFidP8St of increasing or
decreasing polarity; and collecting a plurality of third 20 fractions 24.

The net ho ording t | g sahdc1hRia 9ochronategr aphy col um
is an HPL g%?Unn. 25_9?§eﬂ%g%§§da§€§%§%ﬂﬁg€tOcc aim 14, "wherein said
plant is an £bmpfﬂsﬂngphaaécoﬁdafsaetmeeaSehgchQCESGWEDWQIZS1@@6up

consi sting of: Epi nedium sagittatuy koreanun1 pi medi
br evi cor num ?%@h%ﬁlﬂﬂ?pﬁﬁe RERs® Eﬁ?ﬁege WEERGHEREE, © Qnﬁﬂﬁﬁﬁond

grand'f|OrU”bhEQhQ?QbHthQUBémﬁﬂﬁe,eEﬁtﬂﬁ% gahdageﬁbaatmedﬁyﬂagﬁdyny
dividii; Epinedium “fargesii, Epinedium baicaliqui-zhounense, Epi medi um 30

sut chuenencesel@phnedibnacaecant Eslﬁﬁatuﬁraﬁaﬁﬂﬁl@§p#ﬂ§ﬁ%ﬁ31nﬂppﬁbdlum
zushanenfg EQ&PEQEEHhrSE&%%R%&?”&nEp gﬁ?égghng a plurality of second

fractions.

22. The method according to claim 21, wherein said

second chromatography column is an HPLC column.

23. The method according to claim 21, further

15 comprising a third fractionating process comprising:
loading one or more of said second fractions onto a third
chromatography column; eluting said third chromatography
column with a third solvent gradient of increasing or
decreasing polarity; and collecting a plurality of third

i 20 fractions. . -

24. The method according to claim 23, wherein said

third chromatography column is an HPLC column.

25. The method according to claim 14, wherein said
plant is an Epimedium plant of a species selected from the
25  group consisiing of: Epimedium sagittatum, Epimediﬁm
koreanum, Epimedium brevicornum, Epimedium pubescens,
Epimedium wushanense, Epimedium.grandiflorum, Epimedium
hunanense, Epimedium acuminatum, Epimedium dividii, Epimedium,
fargesii, Epimedium baicaliquizhounense,‘Epimédium
30 sutchuenences, Epimedium caotum, Epimedium glandolospilosum,

Epimedium zushanense, Epimedium reticulatum, Epimedium
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sinplicifolium Epimedi um cl ongatum Epi medi um ecal caratum Epi nedi um

t runcat unwo 2m/ettum hai yangense and Epi nedi um pl at yp. ecalsaro02260264 he

met hod according to claim 14, wherein said 5 plant is an Epi medi um speci es
selected fromthe group consisting of, Epinedi um brevicornum Maxi s,

Epi medi um sagittatum(Sieb. Et Zucc.) Maxi & Epi nmedi um pubescens Maxi m

Epi medi um wushanense T.S. Ying, and Epi medi um kor eaneum Nakai (Fam

Ber ber i daceaehyaojli@oprenThe, mstimediavceinhhigitfoldba) nEddnedier ei n sai d

fraction fro i nriched.for a conpound hayving the ornmul a -HO 28. The
net hod accor rJ{r]Og)gféotsuéﬁ3 ’aiﬁl‘;ﬁ A, ree(fanfcggf%lguﬂS a%’lfl? Eg?ﬁiblﬁm f %6’&? 3 ?Uﬁ" s
enriched for Epionspounhhigdmgeihe at@riplBediuh 02 28pe#heunet hod
according to claim14, wherein said plant is selected fromthe group

consi sting of Anenarrhena WO 2003/ 040134, PCT/ SG2002/ 000264 65 )
asphodel oi de<® Di oscor d&piddiach, acgreding cip etain, 1andvhesein| said

cory1 101 6. oA 37 SRR LI ALPIHES B6COU HLOLG O L AP RLNGALQL cl i m

29. 5 31. A preparation having estrogenic activity obtal ne n

Epi nmedi um pl-aonsishereiaf Spidegi epareatvicwroonpyasies Epimedium
sagittatum (Sieb. Et Zucc.) Maxim, Epimedium pubeséens Maxim,
Epimedium wushanense T.S. Ying, and Epimedium koreaneum '

Nakai (Fam. Berberidaceae).

10 27. The method according to claim 14, wherein said
fraction from (d) is enriched for a compound having the

formula

OH O
HO HsC OH

28. The method accbrding to claim 14, wherein said
15 fraction from (d) is enriched for a compound having the

formula

29. The method according to claim 14, wherein said

plant is selected from the group consisting of Amenarrhena



bet ween about 0.002%to 99.9% by wei ght of a compound having the fornmula
HO 10 32. The preparation according to claim 31, wherein said preparation
act i vat eswbenes/@stnogen receptors (ER-beta) nore stron@Cy/SGaen/oadsha
estrogen receptors (ER al pha) by about 2-fold to 9-fold. 33. A
pharmaceutical conposition, nutriti onab> 15 suppl enent, food product or
beverage, conprising a preparation according to claim31. 34. The

phar rracetﬂ&m:labdaabmmdrsﬂ | Dhos oot ea t omas 1ty phh s | cﬁnmshqm@d@td or
beverage according to adapted for delivery of said conpound in a
dai |y dosE°ef2 %’Fﬁ(];'bg‘fr?]% 3 pg/ kg to about 20 ng/ kg body weight. 35.
The phar naceuti cal corrp05|t| on, nutritional supplenent, food product or
beverage mgcordi ng £ (gam@fon bFeda f & N aeled Bty fos @l naedai s£r at i on.
WD 2003/ 040134 66 P 002/ 000264 36. A commerci al package conprising a
pr epar at i OFRimcEdr di ng to claim3l together with instructions for use for
nodul ating an estrogen receptor. 37. A nethod for preventing or treating a
condi td ong; 5 nedi at C | SLAY

dm ni $t ot g T & LUy LT R hed Ty o o e apeuty carT 2R Lt Ve
amount offrdm)am E:gmnwﬂmdno@lamie, fxmhlemdam HGOH @Wrdifafatijom compoiwes of t he

Formla between about 0.002% to 99.9% by weight of a compound having

the formula

OH O HO H;C OH

10 32. The preparation according to claim 31, wherein
said preparation activates beta estrogen receptors (ER-beta)
more strongly than alpha estrogen receptors (ER-alpha) by
about 2-fold to 9-fold.

33. A pharmaceutical composition, nutritional
15 supplement, food product or beverage, comprising a

preparation according to claim 31.

34, The pharmaceutical composition, nutritional
supplement, food product or beverage according to claim 33,

adapted for delivery of said compound in a daily dose of

20 from about 0.3 pg/kg to about 20 mg/kg body weight.

35. The pharmaceutical composition, nutritional
supplement, food product or beverage according to claim 33,

in a form adapted for oral administration.



HO (iii) a mxture of said conpound in (i) and said conpound in (ii); or
(iv) a preparation having estrogenic activity 15 obtained from an

Epi medi urwpl2aes/q4018aer ei n sai d preparati on conpri ses bet wegrsGawno4 002% t o
99. 9% of a conpound of the formnmula WO 2003/040134 PCT/ S&002/ 000264 67 HO
38. The nethod according to claim37, wherein said conpound is
admnistered in a daily dose of fromabout 0.3 g/kg to about 20 ng/ kg of
body wei gite.- 5 39. TPheomstehrod adc carcdiang tconprdishridy ,a Whese i tSiajrd

condi ti on-nedi at.ed an _estrqgen receptor, condition is selected from

t he- gr oupaclzég:r?sﬁds}tnign ofcfl%ﬁgt&p SOV éf’rjrt%f AN C RS difge;use for

post - menopaids a tdsige RO RTirsgehE neldalo A rregul arities; hot flushes; '
genital tract atrophy; lack of 10 |ibido; depression; abnormalities of
lipid nmet g}%ol ism cardiovascul ar di sease; cerebrovascul ar di sease,

at her oscl er'osi s; coPoR&MHO8r fefy Pdieyeadd ndsrokaeadridy camserditdon The

met hod sac I t Lai erel id. 1 i ti,on nedi.at.ed by an
estrogen %%?ES?%F ?%’Cr?%n?;?%?g\g%r rggogﬁgﬁeﬁgp%u%%%%fft TiTEretHdd accor di ng
to clai m 37minheteirnngaitd aceunibijeictn ins needi ahedddf a helarLetutaeen 1y
receptor g%%eb%t.a subt@¥pefqnd said compound in.(ii) or said preparation
in 20 (iv)y S adm ASPE~e8L°42. The nethod according to claima4l, wherein
said condition nedi atedby an estrogen receptor is selected from

(1) a compound of the formula

OH

10 (ii) a compound of the formula

O
HO HsC OH

(1ii) a mixture of said compound in (i) and said

compound in (ii); or

(iv) a preparation having estrogenic activity
15 obtained from an Epimedium plant, wherein said preparation

comprises between about 0.002% to 99.9% of a compound of the

formula



the group of conditions consisting of: premature ovarian failure;
nmenopause; post-nmenopause; osteoporosis; nenstrual 25 irreqgqularities; hot

fl ushes; wermezxi4otnact atrophy; |[ack of WO 2003/ 040134 PCT/S6220202600264 68
| i bi do; depression; abnormalities of |lipid nmetabolism cardi ovascul ar

di seases; disorders of the cardiovascul ar ;ystenl cerebrovascul ar

di seases; atherosclerosis; coronary arter@ di sease; strokes; degenerative
di sorders of the 5 nervous system digsorders' of the nervous system
resulting fromtrauma or stroke; prost\atie hyperpl asia; cancer; nale
infertility, female infertility. 43. Tpe nethod according to claim42,
wherein the degenerative disorder the nervous systemis Al zheiner's 10
or Parkinson's disease. 44. The_n¥thod according to claim42, wherein said

cancer is prd¥@atesar st carcinonma, or endonetrial.carcinonma.
45. The net hod ag d 2>Owherein the 15 disorder of the

cardi ovascul ar s )

nmet hod accordi ng toC

corjonary arterial disease. 46. The
estrogen receptor ils_nenppause or

sai dCHgondi ti on nedi ated by an
: Renopause. 20 47. The met hod
according to clai m@}, $herein sail@ &Fhd in (i) is adnministered. 48.
The met hod according to claim 37, wherein said mxture in (iii) is
adm ni stered. 49. A commerci al package conprising a pharnaceutical 25
conposition nprising..a- preparation _accordi ng.,ta cla m s
instructions%gOr use o?gga|8%§89p8§qg€§%ng'%o!%1éim jﬁ, éﬂérégﬁisald
compound is administered in a daily dose of from about 0.3

pg/kg - to about 20 mg/kg of body weight.

5 39. The method according to claim 37, wherein said
condition mediated by an eétrogen receptor condition is’
selected from the group consisting of: premature ovarian
failure; menopause; post-menopause; osteoporosis; menstrual
irregularities; hot flushes; genital tract atrophy; lack of

10 1libido; depreSsion;'abnormalities of 1lipid metabolism;
cardiovascular disease; cerebrovascular disease;
atherosclerosis; coronary artery disease; stroke; and

cancer.

40. The method according to claim 37, wherein said
15 condition mediated by an estrogen receptor is menopause oOr

post-menopause.

41. - The method according to claim 37, wherein said
condition is mediated by a beta estrogen receptor (ER-beta)
subtype and said compound in (ii) or said preparation in

20 (iv) is administered.

42. The method according to claim 41, wherein said
condition mediated by an estrogen receptor is selected from
the group of conditions consisting of: prematufe ovarian
failure; menopause; post-menopause; osteoporosis; menstrual

25 irreqularities; hot flushes; genital tract atrophy; lack of



for treating a condition nmedi ated by an estrogen receptor in a subject. WO
2003/ 040134 68 PCT/ SG2002/ 000264 |i bi do; depression; abnormalities of |ipid
met abol i sWp 20e34di3@avascul ar di seases; disorders of the eardiGaramowcar
system cerebrovascul ar di seases; atherosclerosis; coronary artery

di sease; strokes; degenerative disorders of the 5 nervous system disorders
of the nervous systemresulting fromtr&gma or stroke; prostatic
hyper pl asi a; cancer; male infertility; female infertility. 43. The nethod

according 4q il mdﬂe%oré@hef@ﬂn dihgoriepenesat bfelﬂb§érﬁl@¥:a951§.§ﬁ ;Nervous
systemis A'zhei mer's 10 or Parki nson' s di sease. 44. The met hod accordi ng

to claln14Zanﬂmgvas¢uiﬁnjdxﬁﬂﬂ%#SJSdp$@sd@r§ ofir thaopardbpwasrudarci nonm,

Che 58 ar ooty A Sl AT AP S AL PIah e EbaLd) R el T

arterial diaseas§ disthselhestmibes; ags@sé Pgt i 9o CliabordérsWoer eha said
condi tion nedi ated by an estrogen receptor -i s nenopause or post- nenopause
20 47. Phe NRsVios® &ctdradin P kP edF $n t%eﬁ@r*ﬁog%l 8ySEBMpEaANLEATEI )

admi ni ster 48 |@E Qg%: or Le d ture
in (iii) |§ﬂ% TR r(ragé'I (%%? &%%er0|a ﬁ%ﬁ% él%%%%figgﬁéék’ %
pharnaceutum&brﬂmﬂﬂtyytﬁamalnnﬁnfsmm@&atyreparat|on according to claim
31, and instructions for use of said conposition -

43, The method according to claim 42, wherein the
degenerative disorder of the nervous system is Alzheimer’s

10 or Parkinson’s disease.

44, The method according to claim 42, wherein said
cancer is prostate carcinoma, breast carcinoma, or

endometrial. carcinoma.

45. The method according to claim 42, wherein the
15 disorder of the cardiovascular system is stroke or éoronary

arterial disease.

46. ' The method according to claim 41, wherein said
éondition mediated by an estrogen receptor is menopause or

post-menopause.

20 47. The method according to claim 37, wherein said

compound in (i) is administered.

48. The method according to claim 37, wherein said

mixture in (iii) is administered.

49, A commercial package comprising a pharmaceutical
25 composition comprising a - preparation according to

claim 31, and instructions for use of said composition

for treating a condition mediated by an estrogen receptor in

a subject.



for treating a condition nmedi ated by an estrogen receptor in a subject.
SUBSTI TUTE SHEET (RULE 26) WO 2003/040134 PCT/ S&2002/ 000264 69 50. The
comer ci awopaekags4according to claim49, wherein sai dpcarsdizoi2ommozaedi at ed
by an estrogen receptor is menopause or post-nenopause. 51. The commerci al
package according to claim49, 5 wherein said estrogen receptor is a beta

estrogen receptor (ER-beta). 68
libido; depression; abnormalities of lipid metabolism;
cardiovaécular diseases; disorders of the cardiovascular
system; cerébrovascular diseases; atherosclerosis; coronary
artery disease; strokes; degenerative disordefs of the
5 nervous system; disorders of the nerwous system resulting
from trauma or stroke; prostatic'hyperplasia; cancer; male

infertility; female infertility.

43. The method according to claim 42, wherein the
degenerative disorder of the nervous system is Alzheimer’s

10 or Parkinson’s disease.

44, The method according to claim 42, wherein said
cancer is prostate carcinoma, breast carcinoma, or

endometrial carcinoma.

45, The method according to claim 42, wherein the
15 disorder of the cardiovascular system is stroke or éoronary

arterial disease.

46. " The method according to claim 41, wherein said
condition mediated by an estrogen receptor is menopause or

post-menopause,

20 47. The method according to claim 37, wherein said

compound in (i) is administered.

48. The method according to claim 37, wherein said

mixture in (iii) is administered.

49, A commercial package comprising a pharmaceutical
.25 composition comprising a preparation according to

~claim 31, and instructions for use of said composition 1

for treating a condition mediated by an estrogen receptor in

a subject.
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50. The commercial package according to claim 49,
wherein said condition mediated by an estrogen receptor is

menopause or post-menopause.

51. The commercial package according to claim 49,
wherein said estrogen receptor is a beta estrogen receptor

(ER-beta).



