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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 cultivated.
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 chemlcal 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 cancer. 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 transcription
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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. 1In addition ERs can requlate AP-1 enhancer elements,
by acting on the transcriptien factors Fos and Jun. The
ligand-binding domain (LBD) also harbors a nuclear
localization signal as well as sequences 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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agonists and antagonists. ER~alpha and ER-beta also bind to

the same ligands with different affinity. 1In 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). In 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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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 isoflavonoids, 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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f1 avonol A%' Yeashdas, ebkAeishsBdand epEablskdrthnoSpiaredesi dee Actigariin,
epi medi n and epi medokoreanosid-1 as the active ingredients (Kuroda,
2000). 1@ngredients (Kuroda, 2000) .
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 Dbe developed as pharmaceutical agents.
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met hod f 8fCeRB@Elati ng an estrogen receptor conprising contacting said 10
estrogen receptor with a conpound having the formula | HO OH O

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

OH

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 II.
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t hat t he wowapmiiieh extends to all stereoisoners, diaster ®ommGH2/00264
enantiomers and racemates of formula Il. WO 03/040134 PCT/ SG02/ 00264 10
In a further aspect, the invention proM des .a conpound having the fornula
1l HOCH3 OHO HOHC "OH 3 It will be seen that formula Il has two
chiral 5 carbon atena &ndthkat akshecicnventi anverteéonds ptrovaldesster eoi soner s,
di astereoners, enantioners and racemates of fornula Ill. In a further
aspect, FREPPHPENNAIATEr Gedés TR LRetRdd for npdul ating an estrogen
receptor conprising 10 contacting an estrogen receptor with a conpound
having the formula Ill. In a further aspe the invention provides a
pharmaceutical conposition, nutritional supphement, food product or
beverage, conprising a conpound having the %5 fornmula I1l. In a further
aspect, the invention provides a comrerdcal package conprising a

pharmaceutical comggsitiog tritig suppl ement, food product or
beverage, conprising @
OH O HO

Hyc OH

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 IITI.

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 III.

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:



a conmpound having the fornmula Il together with instructions 20 for use in
treating a condition nediated by an estrogen receptor. In a further
aspect, tweamv@nii on provides a nethod for preparing a pcas@oaneon havi ng
estrogenic activity froma plant, said nmethod conprising: WO 03/040134
PCT/ S@2/ 00264 11 (a) extracting thelgl ant or a part thereof with a
solvent to obtain an extract; (b) fractionating said extract to obtain a
plurality of fractiiamnsexbrée}ingsapengleatr ogen peceptaeragdnivithaativity
in the fractions from(b); and (d) collecting a fraction from(c) that is
enri ched 5PV eBSt £8geRTRARepRoPXhgBRESt activity by about 2- fold or nore
relative to said extract. 10 In a further aspect, the invention provides a

preparation preparegd)ageardiBgatonthesnat Bed rdescebbedtahargin froma plant
selected fromthe group consisting of Dioscorea opposita; Anemarrhena
asphodel pildealiCyselt &rachineAsi s; and Psoral ea corylifoloa. 15 In a
further aspect, the invention provides a preparation having estrogenic

activi:ty obtained fr =] i a greLn. sai r . at i
conerses bet ween éﬁgz%ggéﬁggggggkggbg&)g%cﬁéﬁg%tbgf gsgoﬁﬁgggéﬁkagﬁn t he
. . : 9
formul a khe. fThetinventiom fb)theandprovi des a 20 pharnmaceuti cal
conmposi tion, nutritional supplenent, food product or beverage conprising
such a preparation, jJhe, i Dueathon HILLIeL PLoYdqe) 3 ReEmeLei al package
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 III. 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



such a preparation together with instructions for use for nodulating an
estrogen receptor. 25 In a further aspect, the invention provides a nethod
for prevewDims@4@B4treating a condition nmediated by an estoagaEn2nesept or in
a subject conprising admnistering to a subject in need thereof a
therapeutically effective amount of: 3® (i) a conpound of the fornula WO
03/ 040134 PCT/ S&2/00264 12 HOOH 0O (ii) a conmpound of the formula HO CH3
OHO HOH3C' "OH (iii) a mxture of saidggnpound in (i) and said 5
compound in (ii); or (iv) a prepar $yhavi ng estrogenic activity

obtai ned from an Epi d| um pl a n sai d preparation conprises

bet ween about 0. 00 FO9%D QEPOTIL e formula HOOHO HOHC
"CH 10 3 WD 03/ 040134 602/|0264 13 DETAI L\ED DESCRI PTI ON Met hods for
prepari ng estrogenic prliepacratio and

(ii) 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 sol ati ng estrogeni c conpounds froma plant, such as an Epi nedi um pl ant,
are herein described. 5 By "estrogenic" we nean having the property of

bei ng ablwotod/osdid4rul ate or activate estrogen receptors, POEISGHR/NER64
honodi mers of ER-al pha and ER-beta subunits and heterodi mers conprised of
ER- al pha and ER-beta subunits. Thus, 1'3estrogenic extract", "estrogenic
preparation” and 10 "estrogeni c conpound"” refer to extracts, preparations

or conpegmrdsLEbDEDEECRIVEIPN t hat are capable of stinmulating estrogen
receptors. Estrogenic preparations and conpounds may be described herein
as having "estrogen receptor agonist activity” or "estrogenic act|V|ty
particul arly in t h¥etBogdsnfest PoEPaEsRe| BFhGOPERYEFt BYBP2R2EA9RS aflddi n

char act e (.2 89 1EACL0B5ARLALBRACRYALNE, R Hogaahey ebncndgsci) bed: An

estrogeni ¢ conpoun escribed herein as being an "estrogen
receptorE@gmedaum pﬂantheacenheXE1Dfdeherpbegent invention, the 20
expression "Epi nedium plant” neans a plant (or part(s) thereof) of the

genus _Epi medi um an |ch des Epi pedi um her he |on Chi nese
herb,5Epinediun1hegB of ° ngﬁQ i hu8"5“63f1ldg"’1(’btﬁ§re}j PEO? % dlfferent

Epi medi upeispgeabes. t&SSt@&\udetexbgagt:tméta pkapbgerf eésepeome extract
obt ai ned by extracting the plant_or Eart s) thereof with a, solvent,
wi t hout ﬂP&éPﬂéﬁétPﬁ@oﬁﬁ@eéﬁtPﬁc?Rfé Bhri @Rdf BR-Desar SYBRRECE oRPBunds. I n

the Presealeeeatext. LRAREXREASSEORy AESnEXknACKE-AERRSSBAuRSLEO0CNI C

extract of Epinedium pla 30 and "ES crude extract" nmeans estrogenic
crude exfThast OfstEpgeedicusxplrant!, We68+046134 PCFPSEORL00264nd4

10 ‘“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.



A conpound that shows stronger agonist activity wth a receptor type over
others may be described as being "selective" for that receptor. For

exanpl e, woosmpaand that shows stronger agoni st activity PamScorn@eof the
ER subtypes, 5 ER-al pha and ER-beta, over the other may be described as
bei ng "sel ective" for that subtype. Thel terns "al pha estrogen receptor"” and
"ER-al pha" refer to honodi ners conprised of ER-al pha subunits. The terns

"beta estrogen recaptempoand tERtbehawsr etebnyerl@gbanpdi sgetsveepprised of
ER-beta subunits. It is expected that a conmpound that binds to ER-al pha

and ER- bEfhhwl Fegepsorpitiaet 6varnetbesdi Bavi Beederegehcdeagpboing

ER- al phai nC ri an eLa pstLoggn.k r units.

The estrogg%?gkgygpa?a igﬁggaggcgégpgfedgfg %s?rgg%hic 8oﬁ%§g%§st?$gn1a

pl ant, sehbwassamobperedgomispl antivare wsehubnkopfnbdel BRi agbegbesgen
refore e _estrogenic preparation ated estrogenic

. h t di
Lgﬁgg ggéRﬁﬁJpE@ 8§QfEB‘ESFaVrSXEFnEhEOHBBFFoﬁéytﬁgﬁgﬁfégggﬁgaﬁéd by

estrogen,Leagptaeecthecexpresshal sdBeypendi tion nediated by an estrogen
receptor” includes any condition that may benefit from adm nistration of

an endogenous estrogen receptor agonist to a subject, Such conditions
i nclude but are noffbei feteg '8lebadreitsAgerhaeceRiPse a8da " EBsalphaf

| nsuffi el gk Ok ARLhELANE 8SLEARRN 2T BUPRRYA1BNG SHBLAEEs fOfnexample
condi ti ofs associ ated W th- ren pause. use erein, the term"nodul ate
means t otakter “behe astireogey eobcapbbel’ogndal’ER-bethVerpfetretn, such as the

estrogen receptor protein. By " ulatin n_estrog 30 receptor, protein",
e ol BPRGARHE et SOBRSRaGRLaE EASPELP: FEBUNEREn Stk 18 BRRAPKEC: o
estrogenth8ePaNe@mpound 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 plant, 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

menopause.

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



el ements (ERE) in the chromatin. Mdul ati on of a WO 03/ 040134

PCT/ S&2/ 00264 15 biologically active protein can stinulate (i.e.

acti vat e)woros/ouribd bit activity of the protein. Mthods MPoadsoaneos
described herein for preparing 5 estrogenic preparations and isol ated
estrogeni c conpounds froma plant, sdeh as an Epi nedium plant. In one
enbodi nent, these nethods can be used to identify and isolate estrogenic
conpoundpibhayiantlgehecivgeptotean pant scithaiaER $ibtypectivete EReal pha or

ER-beta. 10 15 These nethods have been used to isolate two estrogenic
conpound$NPEBAT aACERY HEYi Bfn PPENPTOEBHBound | (having a structure

described by fornmula I, above) and Conpound IIl (having a structure
descri begleb¥ofigr mul a III, above). The net hods described herein may be used
to -identify and isolate additional estrogenic conpounds froma plant,

such as an Epinediun1glant based on their functional property as estrogen
receptor agoni sts.Meshpdgenre prepaibedonsraihd ﬁ@él@?@ﬂaééﬂgogenlc 20

conpo nd§s9?§ Sler893§29a£58HLaaﬂhag%ﬁggkggaggxreﬁép éh86ﬁ aQC'ud'ng

t he ol e or-various parts of |ng hout
Iinitatlﬁmomphapnaﬁetlsuchlasues Epsﬁed$umepbaybs [eawss, stens roots,

flowers, etc The nethod described herein i ot d to t he partlcular
25 part SPPPAEMBNENt thEs PELRPEfarate ?rB@%a E ?gﬁg¥égyoﬁ§ and i sol at ed

estrogeniigo¢QAROUBESogPhaRt SohPBlindABYtREL USEE selective for a
particular 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 structure 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



in the nethod described herein include wthout limtation Epinedium plant,
Di oscorea opposita; Anemarrhena asphodel oi des; Curculigo orchioi des;
Cuscut a cwprafsi134 30 Pol ygonat um ki ngi anunm Mori nda of fi ecaalGogzpo2rsor al ea
WO 03/ 040134 PCT/ S&2/ 00264 16 corylifoloa; Angelica sinensis; Lycium

chi nense; and Radi x astragali. (i) Asd&ying estrogenic activity: The
estrogeni c properties of preparations and 5 conpounds isolated froma

pl ant, suehyasranockpi mRdeudcpl aihens¢an becasmaybdnahbh; cehli- Raged assays
to nmeasure the potency and purity and quality of the raw herbs and

pr epar at B6A&28Ad 1 i sol at ed conpounds derived fromit. Exanples of
cel |l -based assays for estrogenic activity include: estrogen-reporter 10

gene assgyy h8sayehb! ekkBBgbhansheeifdeyith a reporter gene that is under
regul atory control 0Of an eStrogen response elenment (ERE); and

estrogen-stinmul ated growh assays, using cell lines whose growth are
sensitive to estro@brsestichgasicVoropecblies. oEsPregenrtiaesi ¥ndy may al so

be assayed with .15, - | - e S, h_as_l.i gand-hi ndi says
“nvol v nociRebles sPOTREEH TRBRCE.BRERLT, AOURY PR R) EBMALINLER AR
in a sui tahl Becakkabasiediatsay]ll-bhssdeasuhyyar eocekhsutsutheasotiehaycel | s)

are co-transfected (either transiently or_stabl with a first plasmd 20
conprisiﬁ@dDNRréﬁﬁoépﬁgqﬁﬁlé§¥r8§eﬁh?egéﬂtB?r ﬁdggdsgﬁﬁﬁaraBFﬁgﬁiang

conpri si Ag,3At 6§t EOAGBURBSPABSE VEAPESBRL 8 . dr EXbfiB18s HEPEELeLHgsag (such
as luciferase, green fluorescent protein, and CAT (chl oranpheni cal

acet yl t r anbeyvasépy, ewigogentcanstivptohnrsudeguratesagpyp-anrestesgen

(eSPORse8h8RIL 3% kNG BELLVAINCOL LREBBLEAORRLE BT ERBEBLLENgGhe
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



i sol ated therefrom can be assayed by nonitoring the expression of reporter
gene in test cells versus controls consisting of an estrogen receptor
agoni st (woaBk/oas34 estradi ol) and "vehicle" (the sol vent i mronsGbotzae 30
estrogeni c preparation or isolated conpound is dissolved). Oher suitable
cells for use in this assay include CM/, and WO 03/040134 PCT/ SG2/ 00264
17 COS-7 cells. O her suitable estrogen receptor agonists include estrone,
estriol, casd7dicet byl st Dkhest sudkablei sPrepanatéoapvbresyongetsc
preparations and isolated estrogenic co oundsﬁiron1a | ant: 5 For the
initial é%P#H@?i6ﬁt69“§st?6§§6P&'06ﬁﬁoﬁhgghy%?5 BeﬁFﬁﬁg}'such as an

Epi nedi um pl ant, the plant source (a whole plant or a part thereof, such

as aerial(iR3r bk E§at§6hr89tégtﬂbﬁgnﬁcsﬁkéﬁafaﬁﬂ6hsaﬁnaﬁigélﬂﬁe§|COh0|_
(such as ethanoF) or a mxture thereof. O her solvents may be used 10 in

t he extr estrogepicceswporndeufiray BuPlabt:linited to acetone, butanol, and
nmet hanol . Pol ar organic solvents are generally preferred. The plant or

part thereof may b%orckﬂéhEQEtggeug £ HE%ESQ’oﬁaggEEESQRaBUEXﬁBBSEQS

triturated or otherw se broken up ore extraction, "and dorng so may 15
i ncrease firben aef pilahenpcguoh ext nactpamedihe plant, sohecplamy sberdei ed or

fresh. Plant parts_are typically extracted in_ solvent at a tepperature
rangi ng ﬁ?owpoﬂﬁrpéﬁﬁﬁppg,ar86ﬁ¥ FgﬁﬁEPgtuFECPanhaeBb? iﬁaréﬁyﬁfsof the

sol vent, k@ dteBelied af sbifenkaBgbndatr parabodt ameoheur (k@cabgyt 3 days.
20 For exanpl e, Epinmedi um crude extract éES crude extract) can be prepared

by m xi ngtbroshedoaeri all xpares tbprephi medFhAT pFahY e M- Ehmapodseth@Aol and
soaked for, Pnl 43¥9a8t 108/ Grofbls! TRLDEngUEALaRoPOL LIgY LB vater and

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 éolvent, 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 socaked 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



extraction with varying concentrations of ethanol or 25 nmethanol are also
effective at extracting estrogenic conpounds froma plant, such as an

Epi medi urwploanga13Epi nedi um crude extract (ES crude extrac®PCT(SHO2®626€t hanol )
has several properties. It exhibits estrogenic activity but does not have
progest ogeni c, glucocorticoid or 30 aridrogenic activity at the
concentrations tested. Thus ES crude extract can specifically activate the

estrogenr¥B:p860481340RcENEA2/100264n38 decaptosighi€anaaplyati ons that do
not significantly activate other _closely-related nenbers of the steroid
recept or aF&AVRYe MEREBVEROSESYcradatedt RaEPeEaNCactPFafEeEsiflogen receptors

uhen usedeabpeghcelhiall Onpothaedo BA! craqantageazecanl hadigyact i on nor

on the actio progest ogens, glucocorticoids or androgens. The ES crude
extract thuzogbharredptaysbehasedsedi nectbypceotmatiabasetbstr dgenotecept ors,

for exanple as a control,.in assays for estrpgenic.activity. Typically, ES
10 cr dQQBE?BQBﬂZFSeF&ﬁéFFSEa98g1¥B BRFi &h Fg SF%FSBIS e estrogenic
CO”popndﬁroggsﬁanﬁg,f?&u@é%b@ﬁ@@b@déoﬁﬁoaﬂdioggﬁscrUde extract can be
fracti onated. Methods for fractionating estrogenic preparations and

i sol ated estrogeni c conpounds 15 froma Elant such as an_Epi medi um pl ant,
may i nclude the f8hPoWSnGrEfepsxsEaptotbysesbtadpeenmayobgenped

paftitiOekggctl§0kbdmeaagstgrégkkepehieeéepkeke;l@%@regaﬁgﬁ@tggraphy (TLO),
fl ash chromat ography, and hi gh-performance or high pressure |iquid
chr omat ographypl( HRLEFsag8 Eor eszampbeniESactadétextrdgpicanlpe EBacti onat ed

by 1qading it on.a chromatography eolum (for exanple, a . ).t

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



bonded phase colum such as a Dol solid phase colum), eluting with a
sol vent gradient of increasing or decreasing polarity to obtain a

, pl ur al i tywoaB/ofriact i ons, sonme of which 25 may be enri chedPCarSG02/00264
estrogen-receptor agonist activity. The fractions thus obtained can be
assayed for the presence of estrogenii®@ conpounds by assaying for
estrogen-receptor agonist activity, as described herein. To determ ne

whet her +anhfAsti 8R1bB08R %@@55V6a506e5¥éﬁbﬁga proRRebetaudthexaggpist 30
activity of the fraction ER-al pha and ER-beta is neasured in cells

expr essi hgfone ﬁracheo@@he®nrbEeb@édlngu@ﬂy®e0h€2@?6ﬁarﬁyhyn@ﬁlbm@act|ve
can be 1ERG0EA 1EEM B B Dne akb At COBGFATACt Facth onarion B Mati ng on a
chr omat ogt aphy QQLUQ’ﬂt packrdawi hibthaholx, Bheheasapel yansdebteshad and

eluting with a solvent such as nethanol. The eluate thus obtained 5 may
be fractMeKaPedfAaCHESRRFBEd2abEFECTEREA0BRAVE fracti ons obtained from a
first fractionation of ES crude extract nay have-estrogenic activity that

is increased rel atfyerb9eRiddergxttant HytliRehokdohoalPifetd, typically
2-fold to 6-fold (crude’extract 10 at 50 g/nl exhibits about 55 % ER-al pha

sti nul at Engctaenavioy @él@ﬁl?éuﬂg estradfonast havaMpstEsgepgeni c fractions

hus ob ha, h
thus o talglvigg gha% & & ?FSQEES %Q%LQEVSS£5OQ§Qde §§€958F08gndu at e

act|V|ty, use rogeni ¢ preparations
estrogenfbeeepbom045036tlvypycakﬂyeﬁnabldetg cthese fcaatieonaztmaytbe
further fractionated to enrich for or isolate estrogenic conpounds.
Conmpblndat PPMWIZBE Exhibhty fboutppeny| BRedlrhd asbieuhaving a structure

descr'begc9¥vie§nyéfa£1$8b9¥egstradlol 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-



that may be isolated froman Epi medi um plant by: extracting 20 the pl ant
with solvent; fractionating the crude extract thus obtained to obtain a
pl ural i t ywofo3foumat i ons; assaying the fractions thus obtaiPag®dGno2est r ogen
receptor agonist activity; and collecting one or nore fractions that is
enriched for estrogen receptor agonist2Oactivity relative to 25 said crude
extract; further fractionating the estrogen receptor agonist enriched

fractionpsta.forhexagehpoliidhighorpesssygent tqurdpabhaomahegeaphyhéiPLC) ;
and collecting one or_ nore fractions that are_enriched for Conpound I. The
presencefefr €ompound I.iMa¥ PeraBerbAlnhyrpBOdBL_F iR HeBSBY 30" negat i ve nass
spectrongg&gpﬁk g. hi gh resol ution electron spray ionization mass
spectrum or E [MS) or nuclear magnetic resonance (NVR). Conpound
denonstrates estrogenic activity and can activate both ER-al pha and ER WO
03/ 040134 PCT/ SA2£60264Und0Ibét 4AMWThAS8 Coapbond) | isop psenpyehed
prepatcations enrjched for, Conpound_ |, nm e, useful for dul atin

ot F ogent LPLRRRt BRES BofipBhRdoERES( MRy AsE BaPYofe mPAdaT prensPared s

fl avone faYEtRJcansbeuckylatdaserbhednbypineaulia plhntabadeshowbi ch can be

i solated from an Epinedi um plant and shows _specificity for ER-beta.
ConpoundSPEFiEaAibE f@6|§5ég?tﬁor CexpRpre, IffoffBsProgeniLlatefactPdns

obt ai ned cti t] t sl g I hase ; hy (for
xanpl o T0NF R O o e 8 na ey and P or Fhor f Faot | onat o i hg
est rogenkEg erbecbconssihgssobidi pbdstochremebndrePhg (farheasmpieluna

oot i €1h0bPHe pRHgeChr BHERERI T nShEt T60Br - 26 R RGPBET  FHakiPons ¢ hus
obt ai nedeBBYohena@assaygdtions thus obtained 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 IIT by NMR or mass spectrophotometry.

Compound III may co-purify with Compound IT.

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 HyO
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



15 either to detect the presence of Conpound IIl itself (by NMR or nass
spectrophotonetry) or by first assaying for ER-beta- selective agoni st
activity,wohe4menfirm ng the presence of Conpound |11 byCHgRIN260SS
spectrophotonetry. Conpound |1l may co-purify with Conmpound Il. 20
Compound Il is a prenylated fl avone hading a structure corresponding to
formula Il (above). These conpounds may be separated from each ot her by

further toagbuanatiroandf/er cexgsiRhe byI1ReyetseM®Phase H&RP}oAs) des HPLC col um
chromat ography using a suitable solvent_ system (such as a 25 gradient

mobi | e pRESEREoAN589F AERLEANH2OSELBL60%d ACN ? nIBY- MR chembsalit es,
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If the fractions are sub O mass spectronetry or anal yses,
patt er ns standhedfiaandndhcihs3@fganhbevasedu$ ot ypeal of yEgoakt odcpsir poses.

For exanpl e, negative SS spectronetri M H) - (HRESI .exani nati on may
be uséd T8Udet BELCWARL REF 768 66n&°WP?N0@35%SE%f?§n§ ?ng$¥v@50%¢ 40134
PCT/ SQ02/-9Q264 21 1GarpoyRd ;LI taad/ gbsGoppeupd 1sb14bot bnd\4aSokakt ons) is
present in a fraction. Simlarly the gHSQC NVR chem cal shifts and COSY

gHVBC pabiersscctiBg éxer acesepay ba Gsedtienstandad dPzekmadncl assify the
vari ous @éegﬁﬁgﬁcEgPéé%%gggsé?y5P£?§8?ﬁ0988haQsgﬁ%ﬁoggalﬁ g?npound has been

i dentifi erize i en possi to rsolafe the conpound
by det ecisipegtirbphpresenee )i ntheaebiyoasobhdsed bhe konelh-physdcabspyoperti es
(by nethaods such as NVR and Mass spectroghoton?tr %, t her eby avoi ding the
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process. ydwe¥e! . a8859%S o8 c8st-baaaaiCadetiviyYoof thBerihnal ppegduct

may be used to assure gquality 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—derivéd 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



may be used to assure quality control. Compound I, Conpound Il and Conpound
11, respectively, are preferably isolated from other conponents 15 of

Epi medi urwploangoiad a purity of between about 70%to 99. 9%rCcmsGeebekas, and
preferably at a purity of at |east about 75% 80% 85% 90% 95% and

99. 9% by wei ght. An extract of Epi nedi umégl ant, or typically a fraction of
such extract, that is enriched for Conpotiid Il 20 can be used directly as

a Conpound I11-containing preparation of Epinmedi u,m@l} ant. Typically, the
prepar ati ornex@in ynkude Jiym gl g Shodherdtratcd mesl %o, t o
99. 9% by weight, b s BB IRcl B derd dach Ry td O 0l o 1 465 £ hy
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70% 80% 90% 95%. or 99.9% by wei ght. Conpound 1. ased .on the '
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pl ants: Epinediumplants for use in preparing estrogenic _preparations and
i sol at ed espuhleeerdes coimpakiisdbEl @edtr | he OB UBIOXD1 34 PCR S0 00564 22

herei n incl yde_any Epi mediu m Xt . Epi pred; | ant,s of the
genus Epi megdi u}?ﬁm %Igsp?’egtb;gfg%@ﬁ%g&% tﬁf(ﬁ ﬁéaﬁ{ O%l%iﬁrr};d{ﬁ%%nﬁs ?'hat may
be used f orbdpf€patdindzpsepatat) ahs havéngeresigeogei cactumwi th. i ncl ude, but
are not 5 1limted to E. sagitt E. revicoErnum E.

_ atum E. koreanum

pubescens, @a’g‘?%ﬂmﬂcﬁiﬁﬁ' - R I”—_Ea 1Pt ot E. hunanense,
E. acumpatym Egdavidid, F fargestior Bunm bat calishyzhopnense, E
sutchuenense, % caotum E.

ecalcaratum, E. truncatum, E. haiyangense 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 Yinhg, and Epimedium koreanum :Nakai,(Fam.Berberidaceae).

20 Estrogenic preparations and isolated estrogenic
compounds may be prepared from an Epimedium plahf 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 supplements, food products, and beverages:

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

supplemented or fortified food), or beverages) can be

SUBSTITUTE SHEET (RULE 26)



gl andol ospi | osum E. zushanense, E. reticulatum E. 10 baojingenensis, E.
sinplicioflium E. clongatum E. ecalcaratum E. truncatum E. hai yangense
and E. pwetogpetiad um Epi nedi um pl ants may be obtai ned fr @ci/Secer/besd uns,

pl anters, wholesalers in China or their business associates overseas;
mention is made of commercial retailer2Z3 15 Eu Yan Sang, Singapore.
Preferred species of Epinedi uminclude Epinedi um brevicornum Maxi s,
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part thereo i ncl udi ng whol e plrant, or various parts © t he pl ant,

i ncl udi ngontehodhgl pmepatrebnonpbhantieseklibed tbgvaesisgéetisd eabpyposd
Ieaveg, ﬁtens roo%s, flowers et%. %5 Thus EE§ Het?ggtof thiﬁ i,nvention
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prepare ¥he cespbQeani¢ prepabahien obmpsahat ediestregessereganound.
Estrogeni c conpositions: pharnmaceutical conpositions, nutritiaonal
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(i ncludi ng pharmaceutical conpositions, nutritional supplenents, food

products (i e. sueage@8a§89ie&oaerEb&%@qsgoo@$r QLaREYEr ages) can be
SUBSTI TUTE SHEET (RULE 26) WO 03/ 040134 PCT/ SG02/ 00264 23 prepared t hat

conpri seappramrimetevy iEmgmedi éht toné06k , nprefeptbikieffonl owi ng: a

preparation_havin strogenic_activit obt.ai ned f n, Epi medi um pl ant,
espe2?a|P$p§055WSgﬁﬁg ﬁPI%O approx1ma¥ely %60, of EHQ‘Sct19e

ingredient.

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.



cont ai ning preparation as described above; isolated Conpound 5 | or an

estrogeni c extract of an Epi medi um plant enriched for Conpound I; or
i sol ated Worpownd4 | 11 or an estrogenic preparation of an PEpisaadoess pl ant
enriched for Conpound I11. The conpositions conprise, for exanple,

approximately fromO.1%to 100% prefedably from 10 approxi mately 1% to
approxi mately 60% of the active ingredient. Pharmaceutical conpositions

are conpositions foritgpierahrieeds ohalhdagdnespstialion, fandeakso rectal
or parenteral adm nistration, also for topical admnistration 15 to

war m bl 06868 aRi AAPATE pafoF cakarPyehbAER]yS: t RRCCPREPABcoMBENEEPLagEi ve

i ngredie i p n o] h Lt.h 3 eutica
excipien?éfggkpgén§§ffgio§érg?ggéFakﬁgﬁﬁagéag%%afggg%gggﬁ¥?gﬁgé o%'enteral
or 20 paremt ekahpadntnishiaiumnphosphfive exanplejiumnhydrbgdose forns, such

as dragees, tablets, capsules or suppositories and al so _anpoul.es. The
are pPepQP@ﬁpﬁﬁtﬁ'nﬁﬁﬁ%rbkﬂ ﬁﬁs'péPg e?szFaﬁﬁgnﬁﬁégﬁﬁ’nﬁﬁﬁg of 1O g

convent i @RalpbXi BPrn, GRBHE AL LNge 59nﬁseg£@ngagrcgis?@natmg,ogum
| yophi l'i si ng” 25 processes. For exanpl e, pharnmaceutical conpositions for
oral adntmkgacantbn vahhpé-eplanhedebynddabi RPAYVERELAYEreeidPAgr edi ent

wih solLfacantl 8¢ 0nt 1 qhal Ly glaptlal! 0ach JLesHE! LBE ELKLHES Rl

processi ng the mxture bf granulés, I désired or necessary after the

addi ti onsehrsbesabhes30cexbbopiyeathyli atarthbl ersserliinkgde cores. 1 WO

03/ 040134 PCT/ S@)2/ 00264 24 Suitable caErLers i ncl.ude, esg?%ially, fillers,
10 polyvinylpyrrolidone, agar or alginic acid or a s

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 and 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,



such as sugars, for exanple |actose, saccharose, mannitol or sorbitol
cel l ul ose preparations and/or cal ci um phosphates, for exanple trical cium
phosphat eworo3malici um hydrogen 5 phosphate, al so binders, eaatsGagosiar ch
pastes, using, for exanple, corn, wheat, rice or potato starch, gelatin,
gum tragacanth, nethyl-cellul ose and/2ex pol yvi nyl pyrrolidone, and, if
desired, disintegrators, such as the above-nentioned starches, also

car boxyngt byl st REGH, oErﬁ§§nébEKﬁds%Qa99£¥V'QM&DMprthPD? agar or alginic
acid or a salt thereof, slch as so |un1alg|nate Exci pi ents incl ude,

espe0|alByabiﬂaﬁﬁééndlﬁnoﬁeft capdulebri thatactive exanpiieest|ieic acid,
tal c, stea thereof h. as u | ci
Tg% é?g d Fye or su ﬁgg 1% sH?ggﬁfé ﬂlg 83 gghmﬁth

stearat e? erne g Drageeé cores ar proV|
SUItableaGOﬁbtﬂgSoimat ﬁE¥a561h66L$taﬂtlEngdspblyethyEeﬁe glhesesbei ng
used, inter alia, concentrated sugar solutions which may contain gum

ar abi &, FQIthEBI§§PH9F&§FF6IWBMnélSOpBPyéFH9ﬂene gl ycol “and/or titanium
di oxi de, coating 20 solutions in suitable organic solvents or solvent

mxtures, or, forgtheaRi§PaaAthe8tehbeBt Bhhemsalit1gs1 sol utions of
sui tabl e cellulose preparations, such as acetylcellulose phthalate or

hydroxyppgmpbﬁeth9h§elEgkoséamhﬂﬁalavepoébtgniﬁﬁg§h®F pPHRERES ﬁay be added
(0, 2BhE i ff 80080, £03k! HRccLRLy XAl ¢ LAEPLEBDLLT) paLion

pur poses “or i cat er ént SE6S70 Fve Tn
orally adﬁbna&Ebabkevmhaﬂnacsuitaaue eenpappbsoﬂSrynbhsde dey; ffbked

capsul es consisting of _gelatin, and alsg soft seal ed cagﬁgles consi sting

of gbPat PRBOL&ndn4tHFadl PE Z¥RENSHAR SEGRYERFEREr BOFBEfon. The dry-
filled CﬁPEQB@%rB@MsCOBB§yQt59§eﬁ€tbY?cbmgrgﬂheﬂighgrtgﬁkaﬁglg1OfIEranU|es
for exanple in adm xture Wth”f
is also possible to use gelatln 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 1liquid 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).



such as | actose, binders, such as starches, and/or glidants, WO 03/040134
PCT/ S&2/ 00264 25 such as talc or magnesium stearate, and optionally

st abi |l i sewe.03lmi13oft capsul es, the active ingredient is pcafsaoabizg4

di ssol ved or suspended in suitable liquids, such as fatty oils, paraffin
oil or liquid polyethylene glycols, 5 to w»gich stabilisers may al so be
added. Rectally adm ni strabl e pharmaceutical conpositions, for exanple

suppositories that co i q%[gé! i t edi ent
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liquid 15 triglycerides, polyethylene glycols and paraffin hydrocarbons.

Aqueous sol utrigmesligintan active ingredient in water-soluble form for
exanple a water-soluble salt, are parti cul ar | y suitabl e for parenteral

adm ni stration. Also suitable arent er dministration.ar
suspensi ons of the aé‘?'l Voglel %gnrbe Ien et s&é’ﬁe B %rurnecgﬁond)mﬁ)é)sd]tllfr}snjaéal on
suspensi ons,pridiesatheing A5 eth es Uirtvad e dri mrﬁiﬁidns@ sRIMgeNirtd IQr ceadpaimRs,
such as fatté oils, faor exanple sesame oil, or synthetlc fatty acid

esters, for A @ SIRAVIS dhed et Im fthieglahssricie 9 @ Yaidsiss aGH86& i on

suspensi ons jthate G R spdSGASIY Vo G HY SubstAances,  far. gxanpl e
sodi um car boxymet hyl cel 1 ul ose, sorbitol and/ or déxtran and opt | onal |y

al so st ddl | iFpgms=dium.

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 Dbeverages 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. |
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The pharnmaceutical conpositions nmay be solid or a 30 liquid preparation
(such as a beverage, a sterile injectable solution, a powder, drops, a
suspensi OWQ 0a/0osoa8up, a lotion, an ointnent, a cream a geCI/sao2/bire4|ike).
WO 03/ 040134 PCT/ S&2/ 00264 26 As in the case of the pharmaceuti cal
conpositions, the nutritional suppler@ts, food products and beverages
conprise, for exanple, approximately 0.1%to 100% preferably from

appr oxi nabaujatintyoafOls tebgeheraekptorSandgredidénionsnmedseaeeiopiynent, the
conpounds, conpositions and preparations of the invention conprise
Conpound®PFtre8RBotRASPEPFSor a mi xture thereof in the absence of any ot her
active ingredient, especially an estrogenic agent, e.g. from 10 Epi nedi um

The dose of the acthyeckpgbgdheBl piBYad&PEBAsOBNAVaELteYgehact ors, such as
t he met hod of admi nistration, species of aninmal, age and/or individual

condi t i opomPphpendpr ebedeedribetiehotreadmnadyiatei dh-es aralvadel ni stration.

15 The active ingredient may,be adm nister i ra of bout 0.3 g/kg
Lo abgut SobLhgrRe ESab ke on eer THsse, these PBrBrEftipy%ansli 0.3 g to

about 3 mBmkguhadyawei gbefper fodomedulhet agone, ekorogehurapepubireshdwi th an
average body weight of 60 kg, the active ingredient may be adm ni stered 20
in a dai MYdbseusfpErntefatgagcanditiongmedngtprlebPdr RBdSSHABERARS to be

adninistg@eepEQrEhgueﬂneenhékhowgtQhelaeiaﬁ paf0nBY 80;iAqdRihycbasis.
G eater dosages can be admnistered for therapeutic reasons.
Phar nacetibi: ceRkemebnpesveonsn fiatlutreonnbnsnppbenensseopovdspsoduct s and 25

bevengoes oAb kNg1PE 8280L1LRYRILLONLIBY PEsREAP §nE 001 trace

atrophy, lack of libido, depression, abnormalities of lipid
metabolism, cardiovascular diseases, cerebrovascular
diseases, atherosclerosis, coronary artery disease, strokes,
and cancer. 1In particular, estrogenic preparations and

15 isolated estrogenic compounds from a plant, such as an
Epimedium plant, isolated thérefrom 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.



delivery of a daily dose of active ingredient of between about 18 g and
about 1.2 g, nore typically between about 20 ng to about 200 ny.
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estrogen receptor and conditions nedi ated by estrogen receptors The
estrogenic preparations and estrogeni @8 conpounds as descri bed herein
nodul ate (i.e. activate) 5 estrogen receptors. Therefore, these

preparatb@ﬂél@pﬁen%o6@099dﬁeeéese&%&uhvéoagaadutatImgeanagéhﬁgggn recept or
and may be used to treat a condition nedi ated b an_estro receptor,

such con8@ihetohdndnERuliEkg bﬂthnbﬁgbérngfﬁﬂﬁﬂﬁédt £8: EBré%ﬁgaremBVaPPan
fail t | | hot fl ushes,
Lo pRERARA YRS LaSLIAR 2083 et I feBE! EHB cLhEedy) AEELLES, DOt I ushes

genital atro epressi on, abnorna es of lipid
netabol|systeardtbéaseubabvdssaaaessyeeembr0hasumbgen1da$ea$est and
at heroscl erosi s oronary artery disease, and cancer

partiéulHPneestégEnFEdHFéBQrafl8H§l§ﬁ8g1§lﬁ?oFSEEStES?FBSEﬁPEeéonpounds

froma pl,agh, FRUGHLAS @etlﬁetﬁsﬁlun&alaa&tlbaqb@teg EB@EFEB@”EH&M he usef ul
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ER-beta may be inportant from a pharmacol ogi cal, point of 25 VI%ML for
exanpPe ﬁFPﬁcﬁééﬁéCﬂnt6hﬁ§Fnﬂﬁ@ePeﬂpﬁc RURt an increased risk

endometrial cancer and/or breast cancer. In men, ER-beta-
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).



t herapy in post-nenopausal wonen, which is a matter of public health that

is of great concern, and treatnment of prostatic hyperpl asia and carci noma
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nervous system, the cardiovascular system, and the
gastrointestinal and urogenital 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 fuhctions which are mediated
at least in part through ER-beta. Thus Compound III may be
used to treat hormone-dependent cancers like breast and
20 endometrial cancers in women and prostaté 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 dué 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

weight gain and breast tenderness. In addition, long-term
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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 Dbone, 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 alternative to conventional
estrogen replacement therapy in post-menopausal women who

30 have an increased risk of endometrial and breast cancers.



ot her conditions associated with oxidative danmage such as Al zheiner's

di sease. (i) Menopause During the period of nenopause and postnenopause,
25 wonen whtoaf4E3peri ence one or nore synptons due to declPCAiSGy2/eess ogen
| evel s, such as hot flushes, osteoporosis, depression, nood sw ngs,

sl eepi ng di sorders, atrophy of the braast and reproductive tissues,

vagi nal dryness and joint pain. An effective way of relieving nenopausal

synptons(ggrigygggesagatﬁgﬁﬁgrye@gggggent t herapy. However, traditional
hor none replacenent therapy, using currently available fornms of estrogens,
brings about undesirable side effects, such as wejight gain and breast
t enderness. |n addPtpdhes| dpgther Mpen03nd4023en PCTF SEBDF 0DPB4UCBDE est r ogen

t her apy i&ﬁa@' éﬁ.-séﬁg%gtﬁecw hora §Lh95%ngg%oﬁg Qé'é%éﬁa@ﬁahnﬁﬁﬂé‘fﬁhén the

ri sk of devel opi ng breast “carcinoma an rial carcinona.
Epi dem oliagithakedat asshow t hatdaedi ¢h thehbraaphyt HeBERBgenERtichtas

istein 5 found i , lates with duction in the number of hot
Plushes (TRatfoBEOHF) , M6085<4Anl 50l ORBP T ALi OBRCRS bF L b7bdLt Ncaider in

Oiental swoeeR cheeicebrabst 499dhseTHSr nel fiis@NBgeVideBegrsoosggest that
phyt oestrogens nmay have different pharnacol ogi cal actions as conpared to

endogenogs &0 .es£PAfi el , Iantdhehhvmphyt BRsbebaehs Arpreeredt abelyIhodul ate
the actigns of estr N yegepLtors.in.g EIB (Digli8hial £2001). The
. ) t 51 ant
dlffereng ge?ﬁ %Psggggaﬁgtglguglon oF E -aPpha ang tg-%eta y be
I mpor t antreiutladr espeet-iovhst renmathbhargptanensnt Thesapyrkadpast - nenopausal
wonen, which is a great public health concern, and treatnent.oL Qrostatic
10 early decrease in levels of ER-beta protein was assoclate
with other criteria of cell proliferatioh 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 vascular 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 is 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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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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and hypothalanmus. In contrast, ER-beta expression is lowin these areas.
ER-beta is nost abundantly expressed in 10 hipgocanp cl austrum and

. us
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2000). The brains of BERKO mice, show several nDrphoIoglcaf abnormalities.

Ther e i sandregeonakcaptironaevayposet| alavatgdi andhehpr siipsue 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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Populations with high intakes of dietary phytoestrogens have
lower rates of cardiovascular disease (Tham, et al., 1998).
Many epidemiological studies indicate that hormone
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
premenopausal women when they consumed soy products with 45
20 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
25 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

30 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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are in the ovary Itse e'is a nar paucity of corpora lutea and
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dysfunction also contributes to infertjlity in BERKO m ce. ER-beta, but
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Pl B S FES BT, SEBELELBR L HRXoRop by aRiohd, LumatlpcBatl ok and
Met abol | awve plant-based diets with a high content of
phytoestrogens. 1In 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. In 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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lsecond 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. Each 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, O.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 oowariy4 endonetrium and prostate have been repomtSsd2@evary by
as nmuch as 5- to 20-fold between popul ations. The | owest rates were 10
typically observed in Asian popul ati o3g, which popul ati ons have

pl ant - based diets with a high content of phytoestrogens. In a case-control
study (lngnas Br Sandeis akKsz KehybahadMxilapeznBub&ase: control study of
phyt o- oestrogens and breast cancer. Lancet. 1997 Cct 15

350( 9083F°090TBENL LY, waSL 2 po¥PRICE hEe 98§r@ﬁwicéﬁtnwea%w%na?n br east
cancer g d p C u

Pyt oest P3G ae B e T CRe R e e  Pr et hat ¢ of u
consunpt i pnwindsh hegballeanragtanderevéxsebyvaéSOBLatedthanhlboeast cancer
20 (Tham 1998 case-control study.in Singapore showed t product s
wer e v@?EQPéoéﬁawﬁﬁ?nﬁ?e%r%ﬁuﬁ?gﬁgﬁV?i98? 8§§SOC$§F%H ?h4%r§§st cancer
in premeaepaHsahaRBBNpéLEsd, 8b18k. wet892insSQYwatd Hhbspngeasunpti on was
al so associated with a reduced risk of endometrial cancer. Thus 25
d|scover?uﬁfeﬁ@d/ﬁﬁytbeégﬁﬁist%Y&hﬁchuﬁéﬁrvéFéoﬁﬁéa farcpares cafdedER- bet a,
may provi I I e cond men and
woren, ThiS Cel it TraFel B Pk, b e e e P T e
cardi ovasctliatthealith anthueanocestelrsk EétaggeglpoputEVprsofBGhahe
invention is further jllustrated by the |.I owi ng non- ti exanpl es.
W0 08P 4B BhabCT BE02 BObBAS BB ERkApRS §O LT BERPABS oL heRBSEE e
estrogeniecagttyi by Ebg¥epedradi thanabpbbi-hegeihenbgavivl Eeporbed

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 estrogensneneptor activity using a cell-based report @CTHGRI@RSSAY.
These herbs are identified in Table 1. Herbs were ground, m xed with
appropriate solvents and allowed to sG8&8 for 5-7 days at 37Cin 100 %
ethanol, after which the extract in the 10 supernatant was filtered with
VWhat man @abille 1:(4%&rpehpageorsheedpsf fbteespapeénidhechbevbal neshgue was
re-extracted a second tine with the sane solvent for_2-3 hours. Filtered
ext r act sERepePRanBRAcYMENIERET EHCi ReROF bR ar §RGapBraeb? . Cebtfed extracts
were wei ghed and resuspended in 100% et hanol 15 or nethanol to a

concent r aj f (i Eachkx d o@@' Ini : S d rogenic
activi ty%%?r%}?gfy%@ final Ii"csgﬁr;lcent rlgﬁggﬁltqoﬁltgg %‘S/%ﬂe.geﬁ'oc%gézgégst rogen
receptor agonist activity, Helolcklinerease gvean ta @dtpadliokicrotiter

pl ates and then 20 transientl Q-transfected with pl,.asm ds using

| i pof ectam ne. The first pl asryﬁeg’lé:é‘ﬁsri sed DNA encé%:ﬁ\%b (%ﬁman estrogen
receptor (either ER-al pha or ER-beta), and the second plasm d conprised an
estrogen- ghiNEeRi hkPohELiessystigmiconprising: a lucgierase reporter gene
(LUC) whose 25 transcription is under the control of upstreamregul atory
el enents conprising 4 copies of the vitel ogenin estrogen response el enent
(ERE) cl oR&@SFR¥e2 t HePaBis® ne#mPary tunor virus (RMIV) promoter (the full
nane for the reporter system being "MMIV-ERE-LUC'). Cells were exposed to
her bal 30x8xhsachsnhn RPM 1640 »redi um suppl ementggd with 10%

charcoal -treated fetal calf serum 2nM L-glutam ne, 0.1mM non-essenti al
anm no aci dsphedeledesdi um pyruvate for 42-48 WO 03/ 040134 PCT/ S@2/ 00264

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 astragallil 1.1 4.2




37 hours at 37C in a 5% carbon dioxide incubator. Concurrently, cells
exposed to estradiol (1 nM served as positive controls. Replicate wells
exposed twotohm4@Esed vent in which herbal extracts were di seamssd2/(o2ee.

et hanol or 5 nethanol) were used as negative controls. After the 42-48 hr

i ncubation period, cells were rinsed W% h phosphate buffered saline(PBS),

| ysis buffer (Promega Corp) was added, and cell l|ysates collected for
measur emgitam@iiel 2Gi Motasa faet bxkikdceihl astuoyaniet esmp&ahdQgpnEtomcti vity
of the 10 herbal extracts is expressed as fold-increase in |uciferase
activi t yEpdmegiyay bgrbo t hat observed in negative control cells. Al data
points are in triplicate. Fromthe prelimnary screening of the el even

her bal extracts, Epi Lym,h (i Ec-BHEVLEGOF 1pa6xtract ed
wi th 100% et hanol %ggﬁggggg ?%?gxgkgﬁgeﬁhgtﬁigﬁest ER—§?%Aa gtinulatory

activi typrieparedsiasgdescicfibedsen astinpileyll3eZcépt dtabveeycbherol s exposed
to ve iclelalone N%T%ble 1%. Thi. s activé%g gas abogt @ﬁ.?W of t.hat observed
for estr&drdrP tinM'atdH 63F018132 PCTPEeHBP002B2 3B Ta ?Eoi:aggreening of
her bs f ome@sibhegeninC wagkirvivkyeUseBg8cdERsakphateand. MEXt ERELEUC reporter

gene in Hela cells..Estroggnic activity Activity conpared Herbal _.
ext r act ( PaeParesr dsdadoaP 5t waEstr a8i 6PLYBRECYRF (RARP2ESY Epi RedlLiRe

SpeCie51%p%%%d§ug %%%%r%ﬁtﬂp98§gka%o§82 hours. Extracts 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.



Anemarrhena 4. 218 asphodel oi des Curculigo 0.92.9 orchioi des Cuscuta

chi nensi s1. 67.6 Pol ygonatum 0. 82. 7 ki ngi anum Mori nda officinalisl.03.9
Psor al ea W09384@3€oryl i fol oa Angelica sinensis0.72.6 Lyci eersisozernsel. 35
Radi x astragali 1l.14.2 WD 03/040134 PCT/ SG02/ 00264 39 Exanmple 2: Method for
extracting estrogeni c conpound(s) frorOEpi medi um herb Epi medi um herb
extract (ES crude extract) was prepared as described in Exanple 1, except
to vary Thble 2ol ZentrogW¥atier aahdvuayi ofisESonbirdat eshsaofsevhaadbhednd

met hanol in water were tested as solvents, Extracts _prepared using, 100%
wat er as bé’oﬁ\ggﬁf‘cﬁégnp?"éﬁgr garwuﬁo??ﬁﬁﬁntﬁpi %gfﬁ%tﬁe?’ﬁgﬁj ﬁs*\}\%‘flegtf or 2
hours. BExt tagtankiraRabadorWsbigih@% al cohol or a m xture of al cohol and
wat er as 10 sol vent were prepared by soaking the Epinediumherb in sol vent
for 5-7 days at 37C to ohtain ES crude extract. The ES crude extracts thus
obt ai ned feteenksased 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.f

30% water

100% ethanol 80.7 171.5
70% methanol: 63.8 N.D.

30% water

100% methanol 46.5 N.D.

* Bolled for 2 hours at 100°C

5 # N.D.: Not done



for estrogenic activity as described in Exanple | (see Table 2). As shown
in Table 2, under the present 15 conditions, 100% et hanol was found to be
the nost wbfieotitse of the solvents tested for extractingPesiSGogerce
activity froman Epinediumplant. The traditional nmethod of boiling wth
100% water resulted in the medium est Bdgenic activity. For all subsequent
experinments, an Epi nedium herb 20 was extracted with 100% et hanol to

obt ai N EBfkanplle BxtDasé-r&Eponddi0dtda PLIEO1BE00f (P 6drud® dubtace:

Estrogenic activity of ES crude e traﬁ}_s obt ai ned by extraction with
vari ous ‘%bﬁ’ie]ﬁ?%"me%??’é‘&?%n\/\ﬁ?‘ée? QY et"F % concentration of 50pg/m .

Sol vent usedEst rogenl c activityEstrogenic activity to prepare(% of 1nM

estradi ol ) (% of %fﬁé&@%%h@@ﬁ@ﬁs@@ BRs at phaone ER-bet p 199%
wat er *30. 0915. 23 10% et hanol 13. 363. 48 90% water 20% et hanol : 23. 7621. 65

80% wat epr8p8k ed hehbh: 109% 6050245L 789 9as eF 1790, BX#anbe : 2 38, BAPEE #330%
wat er - 109% 6L hanol §0, 71713, {00 PEINANGhship of test compound or

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 50ug/ml, showed detectable activity at 50ng/ml,

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

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

under these conditions.



63. 8N. D. 30% wat er 100% net hanol 46. 5N. D. * Boiled for 2 hours at 100C 5 #
N. D.: Not done WD 03/040134 41 PCT/ SG2/ 00264 Exanpl e 3: Dose-response
conpar i sowse 3f04@ES¢ cr ude extract w th known estrogen recepcarsdoe/geads.

Epi medi um herb extract (ES crude extract) was prepared with 100% et hanol
as described Exanple 2. Table 3 5 show& the dose-response rel ationship of
test conmpound or extract assayed for estrogenic activity as described in
Exanpl e TablkeBei nDbhe esspoger récEPt orudas eBRralcthacoapdreghépei n t est

conpounds include: (1) .ES crude extract; (2) e _physi ol ogi cal estrogen,
estradi0F5f€§?}°?3)g?hé5?618h9P8e§F986éﬁ?g988iE?eﬁﬁ?% nd®© %f%Fﬁegsgﬁrogen
ant agoni glssayt.anoxi fen. I ncreasing concentrations of test conpounds or ES
crude extract were assayed. Estrogenic activity of the test conpounds and
ES crude-extiract are shown in Table expre old-15-increase in

| uci f er a®@S&ct i vi t FSéamediodd t Gepéstsiaxpostan@®iteehi cEE C&tHEnol ) only.
Each data point is the nean SE of triplicate sanples.e§qg9c%stradiol and
geni stein displayed strong estrogenic activity with maximal stimnulation of
ER- al pha by genistein observed at a dose of 500ng/m. The 20 dose-response
of ES crude extracEstabogdoses EangioggnficomEL Smggmict oEs@gbgenishowed
detectabl e activity at. 5239/n1, rnising to a_yaxinun1at t he d%se of
50Rg/ m . ES crude 3&%tVadt act ALY Nls abott-50b50f esfFadVItY(500 ng) at
t he

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
Spg/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
lOOug/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 Tanoxifen (an

estrogen antagonist) did not activate ER-al pha
03/ 040134WB@3h8®L/ 00264 42 Tabl e 3: Dose response of ES ecudeozaizeact

under these conditions.

WO

conpared to estradiol, genistein and tanoxi fen on ER-al pha reporter gene

assay. Dose Estradi ol
Estrogeni ¢ Estrogeni c Estrogenic
0. 5ng/ My

0.799 1.037 _ 0.2190. 1680. 0550. 075 50ng/ m 21.133 6. 690 0.493 2. 004
1. 5280. 7zbeckad by 2tramevkERM 26. 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

50g/ m N. D. #N. D. 0. o§a y %ggﬁ%r%%od%sg 100048 NN A Dl A8t . 609 5

# : Not done WO 03
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(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
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
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

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
genistein, in the presence of fixed doses estradioel (1 nM).
The estrogenic activity of ES crude extract (at doses
ranging from 0.5ng/ml to 50pg/ml) and estradiol (1 nM)
together was no different than that observed with estradiol

alone. Thus ES crude extract, at doses ranging from
0.5ng/ml to 50pg/ml, did not inhibit or augment the activity

of estradiol alone. 1In the same way, genistein (at doses

Geni stei n TanoxéBen ES crude extract Estrogenic
activity activity activity activity
14 505E 4 . 526dE . S¥Eradt 1O3€h WitP . B ER-IpHngad e 015 2. 981

00264 Exanple 4: ES crude extract



bl ocked by tanoxifen Crystall ographic data indicate that ER antagoni sts

act by binding to the ER-al pha |igand-bi nding pocket (LBD) 5 (Brzozowski

1997, Pi kwp 0399834 To determ ne whether ES crude extract pcarsGar/ned4

conmpounds that bind to the |igand- binding pocket of ER-al pha LBD, we

tested whet her tanoxifen (an estrogen re eptor antagoni st) could bl ock the

estrogenic activity of ES crude extract gprepared with 100% et hanol as 10

described in Exanple 2). Hela cells transfected with ER al pha and

| uci f er ase repginerfgene). asgdebcto bedug MmExarbie did net edéspbaprdany

i ncreasing doses of tanoxifen estro en antagoni I n,the greﬁence of
y 38

an, t
fixed dose DRCEEONLFHHE Rkt FHREII5BCLFnf i ¢ pr2pa e%sﬁf #2086k 9 as 15
descri bed Exanple 2) or estradiol (1nM-. Activity of both  estradiol and

ES crude extxasbl&ae: bes Corpdet €k ¥riteckgon bytib0degivi tof i saspatitic
suggesting that ES crude extract contains one or nore conpounds that bind
to ER-LBD. ERa¥Pl e 5: Assay of antagonistic or synergistic action of 20 ES
crude extract on estradiol activity Epinmediumherb extract (ES crude

extract)gwas Pr?pareﬁs“&f@déoggéﬁ£@@“@$saﬁréﬁ%%@ét%%iﬂgxﬁﬁ@%ee@hanol as
Estrogenic activity was assayed as described in Exanple 1. Cells were

exposed to dasccibed Gozeaslof2 ES BRlaseidxtemcodbrg 261 ge@rsPBin, in the
presence of fixed doses estradiol, (1 .+..The estrogenic activjt f ES
crude ext r abPTPEES bokRee ?%ﬁﬁﬁ#@f%foﬁgg?%%%7%$o¥%f g$n¥?C%%%°5Lt$% i%% (1
nM toget hesnMesqger giéderent hbos tHatxpbsesoedsitih ha estpadtor géoag.

Thus ES crude extract, at doses ranging from 30 0.5ng/m to 50g/m, did not
i nhi bi t or ABReAtLERe Bledt Feytabns cRFRNST TRTRMRSE | plemenkanehahyare

geni steip (alnfgses, I P Q20134 PGTESE02/ 9R26dr, 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 strong estrogenic
activity, resulting in a maximal 14-fold increase in ER-
alpha activity at a dose of 50pug/ml with ECso of about
llSOng/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 tested. ES
crude extract (at 100ug/mL) was also comparable in activity
to genistein (at 560ng/mL), one of the most potent

30 phytoestrogens.

SUBSTITUTE SHEET (RULE 26)



44 ranging fromO.5ng/mM to 50g/m) also did not display any antagonistic
or synergistic effects on estradiol activity. Exanple 6: ES crude extract
agoni sti cwaasiowiiBy is specific to ER 5 ES crude extract weRSTGopar2ed w th
100% et hanol as described Exanple 2. Plasm ds encoding either PR
(progesterone receptor), GR (glucocortd>oid receptor) and AR (androgen
receptor) were co-expressed with a reporter gene, (PRE)2-Luc, that

cont ai nsERamphae7: eApeagefelreanthgonhhatiarer18ynengnatio effetchseen
receptors; PR GR, and AR activity was determ ned by conparing |uciferase
activityGPn PBsendefRs as conpared with control cells exposed to vehicle
only, analogous to determ nation of estrogenic activity in Exanple 1.

Estrogenic activityswaguaeasuiedcusiag %E?eplaaha #5tandobhec VAN EREsLUC
reporter gene as described in ExanEIe . The presence of ES crude extract
in dosessPLuANtB0Ag/ AESEEibedgEHRNRILE Aot AHAVELGRYCEf BEcETBfAer el at ed
steroid receptors, PR, GR or AR r rter ne systens. |n 20 contrast, ES
cr ude exfr&E Cai§p|g?éSSSFFBWg§8§?BEQEHi&8858{?¥i9§aBP8£uF§FE Ya maxi nal
14-fol d LRgheaseahd ERniBliRbBayaski Yih¥ratiseidoserett568/ ak, WekhakE50 of
about 150ng/ M, conparable to that obsérved for genistein (110ng/m) in
Exanpl e BR Thpsrtest pegensvecepser iagbhespresgacacefviiyedf dpseserade

extract cifi R a no r - i ser.ye ith rel ated
aihors o8t AYAEREbE L8RS, AMIC (20l BRSALERELLAR, MERORNS S C I D e
ES crudaieytiracksfatt:@0ng/, MhMmwvassaksoieelparable in activity to

geni stein (at 500ng/nL), one of the nobst potent 30 phytoestrogens.
10 Example 8: Methods for fractionation of ES crude extract

using Diol and Cl1l8 solid phase columns.

Bioassay-guided fractionation was performed to
identify the bioactive 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) :CHyCl,,
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



SUBSTI TUTE SHEET (RULE 26) WO 03/ 040134 PCT/ S&2/ 00264 45 Exanple 7: Assay
for antagonistic or synergistic effects on GR, PR and AR ES crude extract
was prepawedsmudid4 100% et hanol as sol vent, as described EBxargooeo®e4

Addi tion of ES crude 5 extract at doses fron15ng/n1 to 100g/m did not
exert any significant inhibitory or dfnergistic effect on GR, PR and AR
reporter gene systens, in the presence of fixed doses of: (1)
hydrocorbﬁs@ﬁefranmﬁoﬁZWaprogestéﬁoﬁeldlﬁighbrothéﬁ)VeUﬁhydrobmpaosderone,

| nM respectlvely nple 8: Methods for fractionation of ES crude

ext ract @sﬂﬁgfeﬁ6|oaﬁartgé ¥bFNdEPhasBIRoPHRRACT Bl Bhs2aBI it ted

fract! onahianauen BeLhgtAEfs! 81, LdBRtL by ot e bhoaghi uescommaypdel

Estrogenic activit assayed as described In Exa crude
extract mafraﬁtmbepaied ﬁrfhldomﬁheehaaohnapoSehvEntesasoges¢cibed Exanpl e

2, und drjed aeri al Epi nedi um herb 200 nd absol ute
ot hang! CE00NLFY PRongkenBtahEF akohhhBe toBpas RBA VAL EpREEREAASLd 1
vacuo, and smbj ecbedntem1pol yeprkdeieakunn, and §BUQ@QuﬂthwﬂEBh§D@| (MeCH) .
ES 20 extract collected from pol yam de cofunn was then subjected to Dol

fl ash vaddgmlenppatihopeaphyheseng. séPYentbydf acghateasnng gradient profile:

ncet at ) CitpIEEEBE: SREE End BhE R PhITE ERES s 1T LR R RERheFhRRE L 1
wash 25rwﬁpchEGHlyEluhedeﬁrestkOQSn¢EﬂatolﬁBtymabeuEVaparabed to
dryn hed ang resuspended _in ethanol at thr dilutions for

neasgpengﬁﬁ gF ER28I pRE SEPLVRL§NEs CABSEPFHaHIOMH aﬁﬁPgeleXtraCt
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 Cl8 glass columns and eluted with
double volumes of water, followed by different combinations
of H,O0-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; 5Sum 150mm x 10mm) column.



Measurenent for estrogenic activity indicated that 30 the nost potent
fraction was D3, eluted with 100% di chl or onet hane. At a dose of 25¢g/m,
est rogeni woasikmds y WO 03/ 040134 PCT/ S02/ 00264 46 of D3 fecasidoomo2éas over
60-fol d higher than vehicle conpared to 10-fold observed with ES crude
extract (at 25g/m). Thus dichl oronet Bdne elution in Diol colum has
resulted in a fraction with 6-fold increase in potency, estrogenic 5
activityubeh@gaeyeadhéghesft Bad dbdatombser ved(AFNh bstHadital 1005 nM

0. 272ng/n1% Fractions D2,
hexane, 36%

, D5, wth 50% dichl
ebPRyrascebatEVed tﬂi%ﬁéﬁ‘?oﬁe‘f ‘?{%a%%%lr%‘ﬂé%ﬁ%r?ge e in

hane in

di chl or opgLhage pELRPECt TN ELY)-SHOVEELESE F AgeIbEs apdiyi dyl pdOdd 2-4 fold 10

hi gher than for equival ent concentrations of crude extract.

In

contrast,

fracti ondrbad, DecswFpem8edi $pl afeane buerd %ﬁﬁ%ﬁ%yf%bn%%#%QB?QﬂQhe ES crude
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obt ai ons e en |che
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od for
15 - Solid

phase fraghhpnation was alselpeschoenedatsomy ofliBhe of navsion=S Tm utdkee ext r act
(prepared as described in Exanple 2) was applied to C18 gl ass col ums and
el ut ed washaydeabteSvolmhes Bstradeel {brNMbvred HyS dFF4de et &3mbi nat i ons
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(70% et hanol in water) and C5 (90% nethanol in water). Eluate

weakéP ederdgennd éétpglW?“%asaaﬁsgrﬂ%Fé%?eﬁ7lﬁe{%%lﬁﬂ P95 25
fraction,,fhegeqpequhls ST'HHESttBbétH?ﬁéHQQ@E'éEn agthytiy1 VaSpéikel y to be

due to nore than one species of
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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:CH,Cl,) was used for further purification of the

estrogenic activity.

Fractionation of D4 on HPLC (Luna Phenomenex C18

S5um 150mm x 10mm) using a gradient of 20% acetonitrile

(ACN)

25 to 90% ACN in H,O over 20 minutes, followed by a flush for 6

minutes with 100% ACN, yielded 27 fractions. Estrogen

receptor biocassay (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 (*1) and 2D NMR



estrogeni ¢ conpound present in the ES crude extract. Exanple 9: HPLC
fingerprinting of Diol fraction D3. D3 (eluted with 100% di chl or onet hane)
was-t he mooto3/oda3active fraction fromDiol solid phase fr&cTiSGoabizen
obtained in Exanple 8. D3 was further fractionated and anal yzed usi ng HPLC
(Luna Phenonenex C18; 5m 150mm x 10nmm) chynn. WO 03/ 040134 PCT/ SG02/ 00264
47 Using a gradient of 30% acetonitrile (ACN) in H2Oto 100% ACN, D3 was

observed to yield a chrqmatpgram pattern ofs por han 50 peaks. Thirty-one
PPLG fracti orfs o9l Bet & ,9”@&% @d‘,o{ r B5u &#@“@@i TSR CORY bt ed
for estrogefbgabi@et h¥kkysgebRgohber§SiiRAEIMBGLI Vity assay described in
Exanple 1. Thé final concentrations of the fractions in the assay were
59/ m . Estradiol (1nM and ES crude extract were assayed_for conparison.

It was obseEyampifallthBegssminasiprpgefii etapetyreyapdsvédedd pfr FepPPynrdle
(eluting be%mggg,lQB%;.Bl and 13.00 mn), and fraction 17 (eluting between
13.01 and 14 ‘'mn). Thus, this HPLC pattern, especially peaks
corresponding to active fractions 16 and 17 can be used to standardize and
cl assi fy5t he estrogeniWbhepotsatyzefl, viPL.Ousratypes off ESoexExampde 18
Exanpl e 10: Methods for isolatiop of Conmpound,l Although cell-based,,

bi ol ogi cal V@§t?ﬂ§n9h5ﬁeﬁoPﬁaf“ Fh@ ﬁﬁTgBPPa Sstﬂ8a§§3r0§8WP8uH§tgvrty
resided in D3, 100% dichloronethane fraction (obtained from Exanple 8),
there was vpsufif hghephrimayer rabmf 200GMr bhearpudi pisati pAte2@aThenegare the
D4 fraction from Exanple 8 (eluted with 3:7 Et OAc: CH2C 2) was used for
further purPficsefencstrphe vwast po§aanedact FypPRythiEpaghPyRAt PENCERABA on

HPLC (Luna gQ@PQH?peéoﬁggund I, weighing 1.5mg (0.14% of dried crude

10 extract), was isolated as a stable pale yellow compound of

85% purity.

Structure: Fraction 17, 1isolated 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 II).

Compound I gave a (M—-H)  HRESIMS (Ckon05,¢§mmu
2.4) consistent with 12 degrees of unsaturation. The |
structure of Compound I was determined by (a)lD#NMR, (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 ('3C: 184.0, 167.0, 103.5ppm, 'H:
86.52 (s)) and two olefinic methyl groups (*C: 26.0,

19.8ppm, 'H: 81.77 (s), 1.75 (s)). Also present were 12 sp?
- B3¢ 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

SUBSTITUTE SHEET (RULE 26)



5m 150mm x 10m) using a gradient of 20% acetonitrile (ACN) 25 to 90% ACN
in HO over 20 mnutes, followed by a flush for 6 mnutes with 100% ACN,

yi el ded 2awofwsaatidBons. Estrogen receptor bioassay (performrea/sSav2/odescri bed
in Exanple 1) of each of these fractions indicated that estrogenic
activity again resided mainly in HPL&f ractions 16 and 17, which 30 under
t hese conditions eluted between 15.01-16.00 mn and 16.01-16.30 mn
respectiygliy. gTheses f race i wns) wedied di | 22, 4owni swies ghtedt edd da serbg et ed to
ext ensive 1D (151)3 and 2D NVR WO 03/040134_PCT/ SG?ﬁ/ 0&263 48 &. H ' H COSY,
'H 13C gHEEESBNE Ch- 18C- §HVBEP - SpedePoscopyafd 1H8gHti va- ARBY spdttronetry

( HRESI appl e, 11: rmhatd on,of _str an iel ound |
(MN 33 gf( n %n%lljy'z%%zs ’Hlﬁj'é% rgdc’ti%n— Q#Arugo}fr)] Exgrn%ﬁi J{%OPJV\C/)aqgér?ound to
cont ai N §8gr&8NPHURSs et Hhad e di mEDFDOgNEha £ . t e ehdl @ndl uwasy: From 200gm
of dried plant material, 11gm of crude extract was obtained. Fromthis
amoun® otrievidbicext Fasthe compalyiais' of wehghtPeY 12B%g B9 48ReF 87 i ed crude
10 extra L SO c! S t e I ; % purity.
st uct ur g pe o L e R e O B e S0 P
dri ed downocandpexayi hkalvdrye négatyaegidd H)} HRESIMSE dhe, nh8%6kpectra

i ndi cated the presence of 15 predom nantly two conpounds of MN 338

(desi gnated . Conmpound and 438 esi ound I1). Conpound |
gave a ( ﬁﬂ’lgang"ng%L%fﬁo?—ﬁ8 %’Pp%%’gn&ruf:gg%‘gl%gﬂgi stent with 12 degrees
of unsaturation. The structure of Conpound | was determ ned by (a)1D=NWR
(b) 2D 20 NVR | H'H COSY, |H 13C gHSQC and ' H 13C gHVBC spectra

OH

10

C20H180s5

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
MW 438. Since this compound was present in minute
guantities, 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 C18 Sum 150mm

20 x 10mm) using an isocratic mobile phase of 43% ACN in H;0O
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.



anal yses. Anal yses of the IH and gHSQC NVMR data showed chem cal shift
values for a 1,1,2 trisubstituted double bond (13C. 134.0, 123. OQopm

' H: 85. 35 WD,03040436. 3 Hz)), an al pha-, 25 beta- unsat urat edCHSGOR@02643C.
184.0, 167.0, 103.5ppm 1H. 86.52 (s)) and two ol efinic nmethyl groups

(13C. 26.0, 19.8ppm 1H 81.77 '(s),52.75 (s)). Also present were 12 sp2
13C resonances, consistent with a 1,2,3,5 tetrasubstituted aromatic system
(13C. 160.5, 130. arF129Dyuti@7. 0imd23800139.435n0Oppnand AFB7(6bufdon] =

8.8Hz), 7,66 Hz) 6.88 SUBSTI TUTE RULE 26) WD 03/040134
49 PCT/S%%WO(()];’%&% dh% @o J“%“é g @W&)?ec% SEFEJZ %nt??"sh%%‘f‘??u*?‘é
aronat'Cbe§¥3§€ﬁbéé§§:b&@7h9d éﬁﬁyove§%9w§ak1@ﬁ M pHH0aO:iPDe Popm 1H.
86.41 (d, J = ( This | eft one degree of

unsaturax¢@©at©®I9¥mgrlm%mt$heSW@@%%UiQGMbéaS treggcfract Fmeher anal ysis

f the COSY, H I
gonsi gt e%?n)\cmg{’lﬁeghi\éﬁcﬁ%ggw%%r%%?/?(?%\%60%‘23% %%gaé\@/% ]IE)‘? V\%ﬁogﬁ Seid
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Exanpl e 12: Methods to isol ate Conpound |1 Pr m nary ne ve (MH -
HRESI N5 WES a2l §sFS 3Ft1¥mie PehltFRnalnka "ﬁ‘a EIRo}f’e %t?\q‘g%ﬁé&arrpl e 10) and

D4 15 (Bx28P! §pddd rbROt £2EEGNE NP PE CSENELOE 1 SASIALL SRAPRHNIsRbwed
the presence of Compound II and Compound III of MW 438.

10 Compound I (MW 338) was not detected in the fractions AFl
and AF2, but was present in AF6, (as determined by mass
spectrometric analysis. On the other hand, Compound II and
IIT (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 (*H, COSY, 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
CosH607, 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 (*3c: 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

[*3c: 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



MN 438. Since this conpound was present in mnute quantities, fractions 16
and 17 of several HPLC runs (starting with both D3 and D4 fractions) were
conbi ned woWM3/0sE@3subj ected to a second HPLC (Luna Phenonemet/sGago®@a 150nm
20 x 10mm wusing an isocratic nobile phase of 43% ACN in H20O over 20

m nutes. Six fractions designated AF150o AF6 were obtained (Fig.15) from
the HPLC run and the fractions were tested for activity on ER-al pha and
ER- bet a r rg@ﬂg, EXPL esispon t . WD G8/04013 CT/ SQ&02/ 00264 50
AF1 (eIu%?@%y%?%e: 8. ﬁ-9.45§ﬁFn)32%g ggg (elution tiﬁgﬁ 10. 01-11. 00 mi n)
of this sREEAUaPLEMBN &6t i &/Bd efbiR- £ beh 8 sd.ringley Iit. thaspronldy védy weak
ER al pha activity 1 n repeated experinents, suggesting that these fractions
5 cont ai hed3an0 BRehet andsfrageh 4 eptorl el Bctidf agom st28.( riont r ast ,
fraction AF6 lution tine: 15.01-16.15 m s able to_actjvate both

ER- al phaa%t%‘aw‘gz- g%fa&é%]u%]f?iﬁ SHREET3hRCt? g%%t%\f%ma%%??fése%s ot "¢t i ons AF1
and AF2 showed the presence of Conpound Il and Conpound 11l of MWN438. 10
Conpogindcheh M 838 rueturdtofiet &fpSend NI hefdrmersa onB) AF1  and AF2, but was
present in AF6, (as determ ned by mass spectronetric analysis. On the

ot her hand, Conpound I] and 1I1 (both of MN438) were not detected in
fraction AF6. Fractior , was dried down, weighed and subjected to 15
extensive 1D & 2D NWR spectroscopy (1H, COSY, gHSQC, gHMBC), and negative
mass spectronetry (HRESIA Exanpl e 13: Structure elucidation of Conpound
1 (MN 438) CorrpoundHQ gaje a nolecular ion in the Electron spray

i solation mass spectronetry (-)ogbl M5 [(MH)- mz 20 437.1631 Amu 3. 1]
consistent with the nol eg

C25H2607

Example 14: Methods to isolate Compound III

Fractions AF1l 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 Hp;0 to 60%
ACN in'HZO 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 CysH,;¢07, which was same
20 with that of Compound II. BAnalysis 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



C25H2607, corresponding to thirteen doubl e bond equival ents. Analysis of
the NVR data for Conmpound Il readily identified the structure as an

i sof | avormwossmudias in structure to that for yinyanghuo DpcsGodinézeri ng in
substitution of the 25 pendant aryl system Fromthe NVR data it becane
apparent that this aryl group was syrmeg.‘r%i cal [13C 160.5, 129.5, 129.5,
128.0, 128.0, 121.0 ppm "H 8 7.59 (s), °7.59 (s)]. CObvious were
resonances consistent with two 1, 1- disubstjtuted doubl e bonds [13C. 148.0,
112.0 ppm 2wyl gystogm 3o Fgpm jthe MR gata fJigpapparently sheysd atwo
hydroxy met rd szfjhﬁéi%gqsﬁﬁgtfkéhég'éf@%ﬁtﬁézéYS€Em4(@C:§6§.bZ) ]

, two olefinic nethyls [13C 18.1 ppm "H 8 1.80 (s)] and two WO

03/ 040134 S3PGT/ SGP/ D026 benzyt i co metdy) ®ngsmf 13G: 539..8Q. ppm, ' H S 2. 94
(m ] . Inportant gHVBC correlations from6 6.52 to 121.0 ppm S 7.59 to
39.0 ppm ahdtroml 2. Gulewlapon of dhe mRtEARkr D ppratwribleny shevede

gr oss stguc to b i S, 99‘(‘”& Chem . St r npound
1 (for n%l aE}!fJE{T)E ﬁﬁbcéqﬁlz%(%%d%:%]p%ek@m rtl;fi(?)ds tolﬁ?%%?a%gﬁ%%'ng%}génﬁgfl I
Fractions Akdls anthtArex faywm fxanpdeerd 2i metrtee fivldewle 10 Bepagradtesh by HPLC
using RP Am de colum and the nobil e phase used was _gradient from 50%
acetoni tri | SL9nAER) aF nlH28Pt3° 60% ACN PnOHP®) ovEr 418°nilHut ds= anf HEayed

i socratic for_ another 10 m nutes.. Co und 1] | s colle at retention
time of 8. & A HHhRLX P At CFn%p { o0 ?ﬁog?/\ﬁif’g%' eluted at 15

9.00-9. 50 Mt FxAP! £ 18he Jlimisd WS &f RO hdy {MY d3B)1ed to

10 each other in the 'H-'H COSY spectrum. Comparing the NMR

data of Compound III with that -of Compound II, the signal
double bands disappeared, instead of which there were (Bc:
25.8, 25.3 ppm) belonging to a terminal two methyl.signdls
HH: 8 1.30 (s), 1.23 (s)] at the high field. The above

15 analysis is consistent with a furan cycle attached to the
pendent aryl system at C-4’ and C-5’ position. Important
gHMBC correlations from 6 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)



Compound 111, obtained as a yell ow powder,
-ESIMS [(MH) - nmlz 437.1579 Ammu 2. 1]

gave a nolecular ion in the (-)
consistent with the nol ecul ar

fornmul a G¥BHBMAOV34 whi ch was same 20 with that of Compound PCiT/SGAmad2gsi s of

the NWVR data for Conpound Il and |11

differ fromeach other at the substitd on of the pendant WD 03/ 040134

PCT/ SG02/ 00264 52 aryl
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spect ku

system Fromthe NVR data it apparently showed a

i ndi cated that the two conpounds only

in addition to the known three

had

t he sign
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doubl e bands di sappear éd,

glggéa 9$sébnpound |
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(s),

5 anal
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a furan

pOSItIonERLamghbaatt1gHw§Co@OéeekaaL@ms framc6ntrddt, 1F23ct Do 1aB6 ppm
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gros OSt%HﬁEEBQ 8 anglgglggkggdggl shown. Chemi cal structure of Conpound
1] ?fornu
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) AF1 (MwW: 438)
ER-alpha ER-beta ER-alpha ER-beta
0.05ug/ml 4.940 % 2.598 + 1.031 * 1.514 +
0.184 0.201 0.1098 0.266
0.5ug/ml 9.089 ¢ 18.763 * 2.357 % 6.093 =%
0.351 0.160 0.178 0.735
5pug/ml 11.618 + 13.289 + 2.694 + 23.132 +
0.708 1.813 0.411 0.872
15 Cells were transfected with either ER-alpha or ER-

beta and estrogenic activity measured as described in

Example 1. Fraction AF6 displays has
agonist activity on both ER-alpha and
receptors,

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

estrogen receptor
ER-beta estrogen

in a manner similar to that of estradiol at 1nM.



OHO0 HOHC' 'OHd 3 C25H2607 SUBSTI TUTE SHEET ( RULE 26) WO 03/ 040134

PCT/ S&2/ 00264 53 Exanple 16: Action of Conpound |I and Conpound |1l on ER-
al pha andwBRslo#tia4 est rogen receptors The estrogeni c acti vIPCY/Soi2/he264 doses
of each fraction of the second HPLC run from Exanple 14 was 5 perforned.
AF1l (containing Conpound II11) displayéd dose- dependent ER-beta stinulatory
activity that was stronger than that observed for estradiol, but has only
26% of t hepeERent PhR-BEtH Visyrofersteadbodr dgordst rastivEitacthan AF6

di spl ayed strong ER-al pha and ER-beta activity in a manner 10 simlar to

t hat of @é?rEEF@FQeWth@n4?h§%t?%@%ﬁV%daE?Fv?%?ay%&%r%§gﬁﬂg%% fold
increasegecgggéfﬁghicle) of Conpound | (AF6) and Conpound |1l (AF1l) on
ER- al pha an -beta estrogen receptors. DoseAF6 (MN 338) AF1 (MW 438)
ER- bet a ER- al phaER- bet aER- al pha 0. 05g/ m 4. 940 2.598 1.031 1.514

0. 1840. 2010. 1980. 266s8d5¢h nt Bi §88s 38y 7 6CoRp3oi7d 61 093 (a®. 3549/mMbD0. 1780. 735
59/n1%1.618 13.289 2.694 23.132 0.7081.8130.4110,872

activates ER-beta more strongly than ER-alpha by a factor of
about nine-fold. Compound III at 15ng/ml has ER-beta

activity equivalent to estradiol at 1nM.



15 Cells were transfected with either ER-al pha or ER- beta and estrogenic
activity neasured as described in Exanple 1. Fraction AF6 displays has

est rogen weamsptms4 agoni st activity on both ER-al pha and BRIls&hao0@str ogen
receptors, in a manner simlar to that of estradiol at 1nM 20 On the other
hand, fraction AF1l denonstrated a dosgsWO 03/ 040134 54 PCT/ SG2/ 00264
dependent ER-beta estrogen receptor agonist activity that was stronger

than th I}’ﬁ%ﬂ or ER-al pha estrogen receptors. Based on this assay,
Corrpoun?iﬁf%f§% %/M) 5 activates ER-beta nore strongly than ER-al pha by

a factor of about nine-fold. Conpound Il at 15ng/m has ER-beta activity
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10 All publications and patent applications cited in
this specification are herein incorporated by reference as
if each individual publication or patent application were
specifically and individually indicated to be incorporated
by reference. The citation of any publication is for its

15 disclosure prior to the filing date and should not be
construed as an admission that the present invention is not
entitled to antedate such publication by virtue of prior

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.



i f each individual publication or patent application were specifically and
individually indicated to be incorporated by reference. The citation of
any publ iwetisomids for its 15 disclosure prior to the fil ipog/sdat/eozand
shoul d not be construed as an adm ssion that the present invention is not
entitled to antedate such publication by ygprtue of prior invention.

Al t hough the foregoing invention has been 20 described in sone detail by
way of illusigptmeon and exanple for purposes of clarity of understanding,
it is readil'y—apparent to those of ordinary skill in the art in light of
the teachings of this invention that certain changes and nodifications may
be made therleto witholt aeparundichdviong ttiee 28ogpitat or scope of the
appended cl ai nrs. WD 03/ 040134 PCT/ SQ2/ 00264 60 CLAIMS: 1. A conpound
having the formula HO 2. A nethod for nodul ati Qg an estrogen receptor 5
conprising contacting an estrogen receptor w th>a—~eonpound according to
claim1. 3. The nmethod according to claim 2, grein said estrogen
receptor is a beta estrogen receptor (ER-bet/a). .4. The nmethod according to
claim?2, wherein said ﬁg

(ER-al pha). 5. The net
receptor is a heterodiner
and a beta estrogen recept'sy
phar maceuti cal conposition,

2, wherein said estrogen
Ya estrogen receptor subunit

Bﬁga). 15 6. A

2. A method for modulating an estrogen receptor
5 comprising contacting an estrogen receptor with a compound

according to claim 1.

3. The method acchding 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.
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suppl ement, food product or beverage, conprising a conmpound according to
claim1. 7. The pharnmaceutical conposition, nutritional supplenent, food
product owOlaweriage according to claim6, 20 adapted for a@eriSGeeNo2es said
conpound in a daily dose of fromabout. 0.3 g/kg to about 20 ng/ kg of body
wei ght. SUBSTI TUTE SHEET ( RULE 26) WO 993/ 040134 PCT/ SG02/ 00264 61 8. A
commer ci al package conprising a pharmaceutical conposition, nutritiona
suppl eneft-, food pPRodeemesciapepeckgecacevpdiAgngoacbPhipnmaeceoyéchdr with
'nStrUCtE% o%ﬁ%ioﬂsenB%EiQRQHB%t%G%p?@m%%EVQQSBdr§§88t8E-05 9' A net hod
for nodulatrng an estrogéen receptor--conpri$ing co acPlng $ai d estrogen

r ecept or beivielragec aepouddnghavi agatihe 6f ebgetBe HONOEh0i A8t ribeisBREhedr
accordin% to claim9, wherein said 10 estrogen receptor is a beta estrogen
recept or FERjﬁét&Pduiftl?ﬁeaﬁeﬁﬁﬁﬂoaéeoFﬁFﬁ@ 6-claim9, wherein said
estrogen receptor is an al pha estrogen receptor (ER-al pha). 12. The net hod
accordi ng.to clai ”1Z\9me‘6/ﬂ%ﬁe'f6r3ﬁ\b@ulﬁ%'&h?ggﬁ égggg?@ﬁ k&caphgter odi mer
consisting of an al pha 15 estrogen recepfor subunif and a beta estrogen

r ecept or CogpBasing( ERna&RrphanBRsbetdapstrggen coapptind Wavhng chepdondul a HO
xg§?§304g£%§“8CI£§G@%&89%§4 62 14. A nethod for preparing a preparation

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




estrogen
the pl an
fraction
assayi ng
(d) coll
recept or
extract.
(c) is e
about 6-
about 10
wher ei n
17. The
about 95
wher ei n

ic activity froma plant, said nmethod conprising: (a) extracting
t or a part thereof with a solvent to obtain an extract; 5 (b)

awporg/osEB4d extract to obtain a plurality of fracPCorsso2/(@ps

estrogen receptor agonist activity in the fractions from(b);

ecting a fraction from (c) thadt?is 10 enriched for estrogen
agoni st activity by about 2- fold or nore relative to said

and

185, The nét Redhadcérdi RgePoréhngi m pacpanettépn Savdngfraction from
P GREER B eE S E6E°R, BLaRL bhte RERDEN: YoBtsRRlEY S Peast

[ative to's e extract solvent

% to about 100% al cohol. 16. The nmethod according to claim 14,
sai d solvdaﬁ eamWabsésgathbeasanabomtalﬁ&&totab@ubflﬁﬂ%mahcohoI
claim14, wherein said 20 solvent conprises

method according to
ﬁ)ﬁgegﬁogf P 6 EtﬁBnSFtriét “The method according to claim 14,

said estrogenic activity is selective for al pha estrogen

receptors (ER-al phap)o¥eachebaaeshiogandr exepherstbERpbgtia) 2 19. The met hod
according_to claim 14, wherein said 25 estrogenic activity is selective for

bet a est
(ER-al ph
fraction
PCT/ SG02

chr omat oghapliyactéebosmfrenuttbhg safd first chromatography colum with a

10

15

20

25

PéyenlitdepofEaCtERDBEt a) over al pha estrogen receptors
a). 20. The nethod according to claim 14, wherein said

ating conpri-yessdalihst eEE@Sngni‘%E@EtBEogsgﬁlgp Qﬁég_’g?%;’)ﬂn

/00264 63 conpr|S|ng | oadi ng sal tract "onto a

(d) collecting a fraction from (c) that is
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
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

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
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



first solvent gradient of increasing or decreasing polarity; and
collecting a plurality of first fractions. 5 21. The nethod according to
cl ai m 20, wbustlEs4 conprising a second fractionating procesI/SCorpe2esi Ng:

| oadi ng one or nore of said first fractions onto a second chromatography
colum; eluting said second chronatograp%% colum with a second sol vent
gradlent of |ncreaS|ng or 10 decreaS|ng polarity; and collecting a
plurality of second cti ons. he met hod_according to claim 21,

wher ei n salﬂomBE&Shchh 8ﬁﬂf8§r§ﬁﬁ9 EéFﬁﬁﬂtlgnﬁﬂ tpfErEbl GhRomasogrpehy

met hod accogdififint Oc €hai Ay 2daifUEt BEE cAPoROOBELSHRY Aol inhdyf EAChI ONating
process conprising:. |oading one or nore of said second fractions onto a

third. chronﬁl@gtaﬁh%veﬁtu@ﬁadeﬁutlﬁé Sa¢deahing ehrdearegsapbypotakiim;with
a third sol t d e r olarlty, and
ggg cgi? 109 ?h¢9§ agb£ og flg ggeCEE

collecting a plurafi ractohs. 2" et hod according to
claim 23, wherein sald third chromatography colum is an HPLC col um. 25
25. The Hethbd accor ding heticddi avddrdivhered ncbadd 2@) apthrtBean Epi medi um

pl ant of a species, selected fromthe rouggcon5|st|n of :  Epi medi um
sagittatum® E%Pﬁéﬂfﬁ%1%o?%ﬁﬁﬁﬁnffiﬁ?&ﬁp é%?%%ﬁ%%n?o@EFhﬁﬂP%n1pubescens

Epi medi um W@Qéﬂﬁ?s&le Epf s &im, gr andh f £ or4m n@é@?@%g M0 PYNGNERSENG
Epi medi um acumi natum Epi medi um dividii, Epinmedium fargesii, Epinmedium

bai cal i qui ztloueeasey r Eph yredd Livm30 emtmmsse@mcﬂredhumaa@gmphy
Epi medi um g | o i e |un1zush nense, - E |ned|un1ret|culatum
Epi medi um S%E%%%U%%I—%é%fﬂﬁg?%g Gradieit “or TnlFeasthg

10 decreasing polarity; and collecting 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:
locading 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

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 consisting of: Epimedium sagittatum, Eplmedlum
koreanum, Epimedium brevicornum, Epimedium pubescens,
Epimedium wushanense, Epimedium grandiflorum, Epimedium
hunanense, Epimedium acuminatum, Epimedium dividii, Epimedium .
fargesii, Epimedium baicaliquizhounense, Epimedium
30 sutchuenences, Epimedium caotum, Epimedium glandolospilosum,

Epimedium zushanense, Epimedium reticulatum, Epimedium
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WO 03/ 040134 PCT/ S&2/ 00264 64 baojingenensis, Epinmediumsinplicifolium
Epi nmedi um cl ongat um Epi nedi um ecal caratum Epi nedi um truncatum Epi medi um
hai yangernwe oand1Epi medi um pl at ypet al um 26. The net hod ac®em®iGeg04264 cl ai m
14, wherein said 5 plant is an Epi nedi um speci es selected fromthe group
consi sting of. Epinedium brevicornum Maxi g, Epinedium sagittatum (Sieb. Et
Zucc.) Maxim Epinedi um pubescens Maxi m AEpi medi um wushanense T.S. Ying,
and Epi medi ym kar eaneum ai (Fam Berberi daceaa)E 10 27. The net hod
accor di ng 't VAT Wive é’llﬂe Ly SimpA et Gl ¥t dyed &% nr i ched for a
conpound haviRgdatem,| epTedilR 28a 1B aPRid)0draeeel dinN@ i@ Gt 14,
wherein said 15 fraction from (d) is enriched for a conmpound havi ng the
formul a HO ERigegly unThe lygnged sec eoddibmg mes emaipdatyperdigi-n said pl ant
is selected fromthe group consisting of Amenarrhena SUBSTI TUTE SHEET ( RULE
26) WO 03/ 04@134 PCT/ 5602100764 G5.asphofehdl des.nDh@scanes oppasiia
Cuscut a chi nensi s, soral ea coryli A preparation prepared
accordi ng t olahé ncet hod Epfi medaium 29ec585. Aeﬂeepadatfrom hhei ngoept r ogeni c

activity obtained , ,
y consfétlng of Epimedium brevicornum Maxis, Epimedium

saglttatum (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 H,c OH

28. The method according 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
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from an Epi medi um pl ant, wherein said preparation conprises between about
0.002%to 99.9% by wei ght of a conpound having the fornula HO 10 32. The
pr epar at iwp ocaoens4i ng to claim 31, wherein said preparat ipom/S&ot/iozat es bet a
estrogen receptors (ER-beta) nore stré)ngly t han al pha estrogen receptors
(ER-al pha) by about 2-fold to 9-fold. 233. A phar maceuti cal conposition,
nutritional = 15 supplenent, food product or beverage, conprising a

pr epar at iGGPARIDTHIIRF 1 PLQsfanenl orppsitive SCidde ia@n donpadidt i on,
nutritio |:Qﬂ%rj[', product or beverage according to claim 33,
adapt ed %Qrdazlluei%\?ery oflf':sJa ‘conpound in a daily dose of 20 from about 0.3
g/ kg to about 20 ny/ kg body weight. 35. The pharmaceutical conposition,
nutriti ofdl. suppl dmareparedd qr gdegtered beverdgegacoorttiengetthoal aifm 33,
ina form ad%ptegd for oral adm nistration. WO 03/040134 PCT/ SG02/ 00264 66
36. A corﬁ%’grlm azl ‘package conprising a preparation according to claim31
together with instructions for use for nodulating an estrogen receptor.
37. Asometdiad for preyewipaietdort Meatinkg <& te¢onenticoactd virdi abed ibydan
estrogen receptor in a subject conprising admnistering to a subject in
need therfdOm &1t FelFsedtie aliaptef MoGEedE SRBGNPIEPATEALYOR CoMPELRESOf t he

formil a HAtQH Hitl b .B02eMRAURG o bhe koLf¥! 8f 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 urwploangqizmwher ei n sai d preparati on conpri ses bet weeaTaieo200204 002% t o
99. 9% of a conpound of the formula WO 03/040134 PCT/ S&2/ 00264 67 HO OH O
HOHC' "OH 3 38. The nethod accordi n@ to claim37, wherein said conpound
is admnistered in_a daily dose of fromabout 0.3 gg/kg to about 20 ng/kg
of body wéi-ght. 5 39 COTHEhfdEHo®aEEEEdiGRrd Sdingl m Prebaratdion sai d

condi t1 on:dedl ARl dy AR 175 LH0GR SBLEPt AL ARl O i Rl CELRd drom the
group consisting of: premature ovarian ai l ure; nenopause; post-mnmenopause;
ost eopor owidsyl atdmst ramale s tirogegu lradepites;. hot fl ushes; genital tract
atrophy; lack of 10 |ibido; depression; abnornmalities of |ipid netabolism
cardi ova | ar di sease; .cerebrovascul ar, di sease; . atherosclerosis; coronary
artery disjgt,:ase; st oﬁ[‘g;thé’rﬁid%%faﬁ’&?rv.en norke ﬁ:éteﬁ&&ngc@orc&%tﬁ(?ncl ai m 37,
wher eisn sRidd atkdl EONGInt et rve@natred <Pyt can iesta ReeR Jc@Ceph@r ilss ngenopause or
post - menopause. 41. The met hod according to claim37, wherein said

condi t i oL NHsdicAlEed Y & 1sEPd eedt Avgaraceddpreo f( ERTberapeusiaydey and
sai d comp@yd. iR o(idpb @k $@.d preparation in

(i) a compound of the formula

OH

10 (ii) a compound of the formula

OH O HO HiC 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



20 (iv) is adm nistered. 42. The nethod according to claim4l, wherein said
condition nedi ated' by an estrogen receptor is selected from the group of
condi ti onwoawnsiisii ng of : premature ovarian failure; NMENEEALSTD2/00264

post - nenopause; osteoporosis; nenstrual 25 irregularities; hot flushes;
genital tract atrophy; |ack of SUBSTI TUTEgPHEET ( RULE 26) WO 03/ 040134

PCT/ S&2/ 00264 68 | i bi do; depression; abnormalities of |ipid netabolism
cardi ovascul ar di seases; disorders o the cardi ovascul ar system
cerebrovascul ar di seases; atheroscler ; coronary artery disease;
strokes; degenerative disorders of t 5 nervous system disorders of the
nervous systemresulting fromtrAduma or stroke; prostatic hyperpl asia;
cancer; nal Olnfertllkﬁy g infertility. 43. The nmethod according to
claim 42, wherewn ) e_di sorder of the nervous systemis

Al zheinmer's 10 44. The nethod according to claim
42, wherein said gﬂona, breast carcinoma, or
endonetrial carcinpna. #ling to claim42, wherein the 15
di sorder of the C-QHIOYﬁSCU|aF SuefL em | roke or coronary arterial

di sease. 46. The nethod according tHs€lai'm 41, wherein said condition
medi ated by an estrogen receptor i s nenopause or pdst-nmenopause. 20 47.
The net hod according to claim37, wherein said conpound in (i) is

adm ni st ered8.48. TheThet hed hact acdiorgling tloaichadm, 3Whergigredai daid

compound 1is administered in a daily dose of from about 0.3

ng/kg to about 20 mg/kg of body weight.

5 39. The method according to claim 37, wherein said
condition mediated by an estrogen 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 lipid 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 or

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: premature ovarian
failure; menopause; post-menopause; osteoporosis; menstrual

25 irregularities; hot flushes; genital tract atrophy; lack of
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mxture in (iii) is adm nistered. 49. A commercial package conprising a
phar maceutical 25 conposition conprising a preparation according to claim
31, and iwetmoetBons for use of said conposition for treatCagGazeeadi tion
medi ated by an estrogen receptor in a subject. SUBSTI TUTE SHEET ( RULE 26)

WO 03/040134 PCT/ S&2/ 00264 69 50. The cggmarci al package according to
claim49, wherein said condition nediat by an estrogen receptor is
menopause or _post-nenopause. 51. The commerci al package according to claim

49, 5 wher éitR168iid dePrES§eR Y e @OPOEIG 14 td afetof sitRish S1¢ ta_lpt ot

(ER-beta). cardiovascular diseases; disorders of the cardiovascular
system; cerebrovascular diseases; atherosclerosis; coronary
artery disedase; strokes; degenerative disorders of the

5 nervous system; disorders of the nerwvous 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 coronary

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

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).



