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Abstract: Methods for preparing an estrogenic preparation and isol ating
_estrogeni ¢ conpounds froma plant, such as an Epi medi um pl ankiay 2066

provi dedWORIEWPIHMyi ded am estrogeni c conpounds fron1EpCEEmnmnmmh&nt t hat
have been isolated and characterized, and nmethods for t heir use in

nodul ati ng estrogen receptors and in tleati ng condi tions nedi ated by
estrogen receptors, such-as nenopause and estrogen-dependent cancers. Al so
prOV|dedMgwgoﬁﬁeEQBaPRBRéRﬁNGWﬂEbEﬁEBC@ENEEaPREP@RauEONheuD freoIasEpogeni ¢

or oveont i g ani°ProaENTc ERMRBBNEL Bhckl A 3R A, B3k5)IRRRRGET °°

receptors. WO 2003/040134 9 May 2006 PCT/ SG2002/ 000264 1 NETHCDS FOR
PREPARI NG AN ESTROCGENI C PREPARATI ON AND | SOLATED  ESTROGENI C COVPOUNDS FROM
A PLANT AND USES THEREOF FI ELD OF THE | NVENTI ON The current invention
concern ( reparing an estrogeni c preparation and isolating an
estrogersﬁléﬁlt‘%%g%ﬁ# fﬁﬁﬁﬁr I‘gn such as an Epinedium plant, and uses

t hereof for selectively nDduIatlng the function of estrogen receptors. 10

BACKEROUND CF THE i/ ENEL QU TS ferkisy G YRIaIICTEANAML | B e est 11 her bal

-or natural -source renedi es or nedications. Mny woul d rat her
‘use sucwliﬁﬂﬁﬁ}ét% atﬂwﬁﬁ‘@@ﬁﬁémq arrpa ypiarore ceud |chatlap:rnmirat i ons.

..Addltlo bstanc rived fromn products can

- provi de%? et ¢l g‘JI ust ﬁ A E’o;FS'oﬁl»‘lqim.ftL} For2h ?&?ﬁ‘lmﬁ'ﬁyp}ﬁ? ations in

- ar eas Wipdraa trye dined mﬁlesomsxecer W 101s ARGl FfcRfh 1 a NP QUKL - conmpounds
identif:ﬁinﬁﬁs t he actlve ingredients in natural products Torm an inportant

\g325|s f APHa Odu EBEAICISP0 HEEEP4OE - Estrogens are steroid hornones that
gul ate physiol ogi cal processes. such as the growth, differentiation,

10 BACKGROUND OF THE INVENTION

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

15 substances derived frdm_natural preducts4cah provide
-commercial or industrial opportunities for local populations
in areas where medicinal plants grow or are cultivafed.
-Moreover, compounds identified as the acfive ingredients in

natural products form an important basis for pharmaceutlcal

research

.. Estrogens.are steroid hormones that regulate

) phy51olog10al processes such as the growth, dlfferentlatlon,
and functlonlng of many target tissues by regulatlng the

. expression. of genes under control of estrogen-responsive

,‘25 elemepts. Tissues that express estrogen receptors include.

tissues of the female'end'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‘regulaﬁbry roles in the




and functioning of many target tissues by regulating the expression of

genes under control of estrogen-responsive 25 elenments. Ti ssugmybbed

" expr esswesmengers4r eceptors include tissues of the femirﬁscam,'omhe
reproductive systens such as the mammary gl and, uterus, vagina, ovary,

~ testes, epididyms, and prostate (Fd& reviews see: Pettersson, et -al.
-2001; Conneely, 2001). Estrogens have been 30 increasingly shown to have

i mpor t afdndegulradBfon s Gyesdm dite AR POOH A=Y Oy Mbym 2006 in

PCT/ SG20021000264 .central nervous system and, cardi ovascul ar system and in

physi oIFH@f%’aﬂ %%Q%OW%SSQ% i e dde enangh ot Ik?‘iﬂ%r and fat

- et abol 5184 apg aEah;e K 108ks, T oglé%& Vfr%ﬁﬁaﬂ iolggical - =

estrogen I n wonen, et a- estralo erel na erred to as

- "estradilsd "s)eves:atlh@hymsilq@:ncexﬂt es’tFﬂ'qgetestergmmén,arJeroéﬁaoad group of

pla der d aQun of nq -ste daI sEr at, behave as °*
estr ge‘??izrﬁard]t@ (é@? dfé%ﬁs‘: O #fS e_L cliJ1‘E)HSZ aﬁr}%ﬁ , 1998;

~ Set chelglostl enkhan, at al ., 1998) : A typi cal feature of. the chem' cal

structure of phytoestrogens is the presence of a phenolic ring that, wth'

few. exceptions, . s a prerequisite for binding to the estrogen receptor
“Phytoest rogeni ¢ S\ Phsttaestragans beame deread AR £ F Phaite est rogeni ¢ or

anti-e qRD | [ gﬂg%_e ese
. subst a?nicéelgL nay%g?n(btotlﬁl\sﬁeq?syuloﬁ] Jy %1%{5&9 ﬂt{/{%@%% y o kﬂﬁf r o%l ens
t hat aress eartrelgatechiwids e(ﬁtamg@vlcevthef | aharayy,, aic|aitl ,ng1997p;remat ure
OVS‘@gﬁlnzé‘{vaélt': %Ltea&renag% sal st%rﬁ%rl 199 0 Oi[ eopo&[é)sa! ; 19rbst r uaI

typical feature of. the chemical structure of phytoestrogens

is the presence of a phenolic ring that, with few.
exceptions, is a prerequisite for binding to the estrogen
receptor. Phytoestrogenic sﬁbstances have been demonstrated
15 +to have estrogenic or anti-estrogenic activity and
lepidemiological date suggests_that these sybstancee may be
useful for treatmeot of a variety of health problems that-

are correlated with estrogenic deficiency, including:

premature ovarian failure; menopausal syndrones;
20 osteoporosis;.menstrual irregularities; pre-menstrual

syndrome, cardiovascular disease; atheroscle:osis,,coronary

artery disease and strokes, and cancer. These potential
health benefits a.r,e _consn.stent with epidemiological evidence
.that_rateé ofrhearffdisease, hormone-dependent cancers,
}25'.osteoporotic‘fﬁaétutes~ahd'mehopaﬂsal synptoms are more
‘ favorable among populations that consume plant-based diets,

- especially amo'ng.c'u,ltures with diets rich in soy products.

The'biologiqal effects oflestrogens are mediated =
via estroge'n i:ecepto;s (ER), of which there are at least two .
30 types, i.e. ER—alphe.and ERHbeta.(Pettersson, et al,; 2001; .
Conneely, 2.001) . _Estrogens are reﬁained in target celle by .
the estrogen reoeptors (ERS).' The ERs belong to the

steroid-receptor superfamily of nuclear tra‘nAscrip'tio'n-




syndrone; cardi ovascul ar di sease; atherosclerosis, coronary artery di sease
and strokes; and cancer. These potential health beneflts arg)pﬁggoggent
“with epi@ABYBEal evidence that rate's of heart di BEB§E2002/000264

“hor none- dependent cancers, 25 osteoporotic.fractures -and nmenopausal
synptons are nore favorabl e anong popill ations that consune pl ant-based
diets, especially anong cultures with diets rich in soy products. The

bioIogic%ﬂCQQ#%anﬁQﬁeeﬂﬁWhﬁﬁﬁu#QﬂkﬂdﬁxﬁQﬁQﬂtOnﬂziQ¥n%$ggﬂ$ﬁaﬂnﬂ?§ws (ER),
f which pha .an eta
O( PetItgrsE'téEtc?ﬁrEiﬂﬂ&fﬁac;rﬂ ecg%ldé V\%oérz?nee i%%lgfen%i g’enﬁ]a 2t dithed i nr

tar det  omtnimorbywi tthheotestar omnﬁ)erm;:em dﬂ& (HeoidHheeddpdiel ong to the

st eroi d- 7 ecept or, uperfam ly of nuclear transcription WO 2003/040134 9 My
2006 PCTY %“ég@é% 1500 26°F frdBigedidde momens tﬁ'&ﬁ‘h@éferé%?@moé’rsslbf

progest efdinaspd BRic PuHacld Coid Mﬁﬁ%ﬁ“@%&éﬁ%&ﬁoﬁe In

common W th other nenbers of the steroid-receptor super y, are
or gani z&pmaitio heend st aaed- mmldﬂm@ﬁm dpenitfiiom.f utie ons. The

d- i nd nt t t
funct | o L HERE ARG BERE RReBERs" EnabreCerhaT, Boopibr L6 bhad ro its
‘cognat e dojrgetie HalrejedORSitS idGhsAfstamg @\fehtnetirfv%&%td Heges® Raldmsites

with th nsensus motif AGGICA (or closely 10 related Sequences) spaced by
3 basepzﬁ S eseMditheiheocansansust Pefeh RESBERséos| ekenselYERE). The DBDs

of EB'aE@@%téa“geﬁﬁe%%%% SR P goélsequggb L7-58048! Oun%reﬁn%|0 y but

S|gn|f|cant di fferences |n m no- a es are
'i; ternlﬁalesam@gbngandpbmmw rd ethenti EREBOt h THR- @ipDaa o¥5 rrrd 1pRabet a bi nd

EREs I%.E{ E%E skeglog%p%%xg%g Ey 97% sequence homology but -

significant differences in amino-acid sequences dre found in

_ the N-terminal, and ligand-binding domains. Both ER-alpha

15 and ER-beta bind to EREs in promoter regions of target
cells. In addition ERs can regulate AP-1 enhancer elements,
by acting on the franscriptibn 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

s receptor to intéract with chromatin and to modulate

) -transcriptioh of target genes. Modulation of gene

,expressidn leads to changeés in the level of ekpreésion.of
25 correspondlng protelns, which in turn brlng about the myrlad

‘iphy51olog1cal activities a53001ated 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 agonlsts and antagonlsts
(Enmark, et al., 1998, Barkhem, et al., 1998).. ER-beta
requires approximately five- to ten~fold hlgher |

concentrations of estradiol than ER-alpha for maximum




~cells. In addition ERs can regul ate AP-1 enhancer el ements, by acting on
‘the transcription factors Fos and Jun. The [|igand-bindi ng dowm@inogd BD)

al so. hawipozoss/eomsacl ear | ocal i zation signal as wel|l agcysgrem@emenecessary
for 20 dinerization and transcriptional activation. Upon estrogen binding,

~. ER under goes a confornmational change &llowing the receptor to interact with

_chhronatln and to nodul ate transcription of target genes. Mdul ation
. of. genetempsastuoatheﬁdactmvﬁhgngssocﬁuthanBeERLbetanQrsﬁsyon of 25

-correspondi n mhlch in turn bring about the nyriad ph S|olog|ca
-331BePatuad ¥8u £

acti vit PE® Qft Rsesffdgirrt as @?ap%t%neﬂ-‘a%h%tréns ER- bet a
bind spepiiiea l;;sénsosg,gseﬁene PRI 90EN-LEEPORSR ELARRIEAERE), there are -

~inportant differénces in their actions in cel ar 30 syst ens and in their
responsBuzcdaggnnsst/anﬁaaqnagbnfsrsERfEmphakbutt1a|a pueo8,  Bar khem et

519 ER- be | nat el Lve-.to ten-fold higher ‘.
Concent%%%?gnglsg %gfr g9§F£?ha %FF %ﬂaa?% é%ﬁ??ﬁﬁn?@“N@?“ﬁOOG VO
12003/ 04%&&1;%;[&5@@@%9&&25& hé@@ﬁ@&irh&ﬁicoaoxﬂqlﬁléﬂésy 404 0L UFhagd ER-beta

is only apErOX|nateI 30% as efficient as ER- ha in a variety of
repor t eFOHR §X§§553ﬁ§et¢hépﬁﬁﬁrse§@r@@éﬁh@aﬁ@mlm@@t|Baétnﬁixeﬂrven

"agoni- st a o] uf. i for ER-beta.
'ER—aIphgﬁgﬁdggﬁéﬁng %3E¥%§%§$§?§n% f§ﬂ§|gﬁé§\€%5%% %rodlnerlc
conpl exestradilol.nahtiete thenpresesc&Rbetamappter s tlmotmolgh,e ERA1 nant

" par ven . that actiyity is re resse at IOM/concentratLons of
bet tHai éﬂghﬂdaﬁlﬂ Fﬁeb?ﬁ%s%ﬂté PR ¢ eHechorabl §E - Erend PRrbha and

ER- bet as'ﬂﬁ&@ @PQQéhteeEféfCt Sl@ﬁ?ﬁp‘ﬂnaﬂ?esfréseﬁéée&f(l?@ﬁf;h et al.,

-1997), in the presence of
agonists and antagonlsts. ER-alpha and ER-beta also bind to

the same ligands with different affinity. In addition,
7 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—aipha’

and ER-beta may activate different downstream effects.

There are substantial differences in the
20 dlstrlbutlon of. ER—alpha and ER-beta in estrogen responsive
tissues. ERubeta is expressed in many human tlssues
1nclud1ng the central nervous system, the cardlovascular
: system, the immune system, the urogenltal tract the _
gastr01ntest1na1 tract the kldneys and the 1ungs (Omoto,
_25f'et al. 2001) In contrast ER-alpha seems. to predomlnate in
V t reproductlve tlssues such ds 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 w1dely

expressed estrogen receptor in the body.

30 - - :In.tissues where both_ERfalpha-and'Ebeeta are co-
expressed, it has been found in many cases that ER-beta

' opposes the actions.of-ERFalpha.

)
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agoni sts and antagoni sts. .ER-al pha and ER-beta also bind to the sane

. |'i gands WAth di.fferent afflnlty In addition, after bindi ngNgy2sdg ogens
and ant | YOPHYERE, ER-al pha and 15 ER-beta use dif f er BAT/SEA0a/G0164 el enent s
such "as estrogen responsive elenment and APi sites in pronoter regions of
genes. Taken together, these studies suggest that ER-al pha and ER- beta nmay
activate g ; ent d mnstreanteffects There are substantial differences in
the 20 dFS¥YFP a@??%ﬁ%ﬁ%?%ﬁﬁPﬂ%@%eta in estrogen responsive
ti ssues. ER- beta |s expressed in many human tissues including the central

nervous system t he,geddd VARG ahay Sﬂﬁg@af%%rg%og dR1EM dmﬁhe | ungs:

urogenital tract, the gastrointestinal tract yS an
( Omot o, %tete-‘atrogmwcﬂwmtdmttER:taepha:@qmmttmrp)rteddm nate. in

r epr oduc L1ES, SUC s the uterus and breast | t hou smal | er

amount s ; dﬁ%&o&?a E?ﬁe 4}3061 péoe]%e‘?ﬁtlf?g‘?lhe%eecelt %%e&ottr?g’%l%"b%m bl e t hat
ER- bed a Klsrzdfte et ea N del 90 BX B BaSL0e©Sd T O0EID IS il dnd T [ heodpdy. 30 In
tissues ere both ER- al pha and ER-beta are co expressed, it has been found

in many ehal ERIEE o gnatmwuqﬁw@hwtoemmm fAmIRD03/ 040134
9 May 2 t
eatr o _fgﬂtéxﬁﬁg%gQ%g%fﬁgﬁﬁﬁP%ﬁ&fW_ 5% %ﬂg% ‘%é?ﬁg S ene%ttlwty

Phyt oest r ogens estrogeni

due to tindie tymmmmttan}n cﬂnatdsesendd@simmm raagt dJ:LQ‘rern§Stf‘lQ%e receptors .
(For rew‘%\/\st Kurzer et aI %3{7 Zava, at aI , 1998; Setchell, 1998;
Tham at a déhd o RRErogens,

o 10 estradiol and dlethylstllbesterol, espe01ally in relation to

V) their -OH groups.

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

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

20 ,phytoestrogens exhibit weak estrogenic activity, i.e. on the

order of 100- to 1000-fold weaker act1v1ty compared to

estradlol but since these compounds may be present in the
body in concentratlons of 100 fold higher than endogenous

| estrogens, they may be present in the body at levels

. 25 sufficient to compete with,endogenous estrogen or oompensate
for estrogen deficiency. . Two isoflavonoids, genistein and
daidzein,.found‘in soybean tissue hate been described as
being 100—1000 times-less active than estradiol, and are
therefore effective as agonists of ER—aipna at 100-1000

30 times greater concentrations.

Flavones with estrogenic act1v1ty are uncommon and

known examples include 8-prenylnaringenin and 6-




in plants (including herbs and | egunes) can be categorized into two
primary classes: flavonoids and |lignans. These  substances lavgyvaoos

St ruct LWl 2083/0W013r | ty to the estrogens, 10 estradiol ma‘/sczoozmogm

di ethyistil besterol, especially in relation to their -OH groups.

Fl avonoi ds represent a famly of phyt@chen1cals wi th disparate functions,
i ncludi ng: deterring herbivores, ‘acting as antibacterial/antifungal agents

- and stlpmbayﬂngriﬁehha fﬂbmﬁhpr o%—&ymhb&yfdawehatamﬂsmq&EGMﬂdi ni trogen-
fixing hacteria. of fIavoEﬁlds IS ften ubcl.,assified on the

basi s o g PRGELGH Prng?uPé§nV&FGE FYOREs, _EE?PX IgendBunest ans.

|SOf|aVQB%§a%&&efEBm hBBs"Raks %%EEDBe%%&Eb%E EBYBQG%I%%&%&% Typi cal Iy, 20 -
phyt oestrogens exhibit weak estrogenic activity, i.e.. on the order of 100-

to 1000phytgerbakegenawithi ey echpaisy Wb1CQsusadreatebumh@mn@¢hehese . o
- conpgun r n.the 0 concentrat.i on 100-fol d hi gher *
thangen§§52§§ﬁ§E8§t§§§8% eSFﬁ896HEyq§éig%€§8nt % ?hé 38@?’ | evel s 25

sufficient to conpete with. endogenous estrogen or conpensate for -estrogen
defici ency. Two i phi/tagebebdensgaaiyshaive gadoudableeietfalc®endn mheoybean
tissue have been descrlbed as being 100-1000 tines | ess active than
“estradi 6F5XaRf §REILPHRFPERSRE @Fﬁ@éﬁ?véngsaéﬁoﬁhﬂlgh& terbgl pha at

-100-100Qyy, 39h51€§§e96fé&g& CQHEEB&E@&hBPénlE|a%ﬂgﬁﬁgﬂhﬁ% fhggeni

activity are uncommon and " known -exanpFes 1nc prenylnarifhgenin and 6
V[)2OOSﬁﬁﬁGQSﬂerhhytﬂﬁﬂ6an&CﬁbSﬁBﬁ62&mﬁé2ﬁngpreﬁhbsarhgaﬂth from hops,
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including ER action. Yo J
Epimedium herdb

Eplmedlum herb (Yin Yang Huo) is a tradltlonal
Chinese herb con51st1ng of the dried aerlal part of E.
15 sagitatum (Sleb. et Zucc.), E. koreanum Nakai
(Fam. Berberldaceae), E. pubescens Maxm., E. wushanense T.S.
Ying, or E. brevicorum Maxim or mixtures thereof. The herb
is listed in Pharmacopoeia of the Peoplefs Republic of China |
(1997) as having action to 5reinfor¢e the kidney yang, |
20 strengthen tendons and bones, and relleve rheumatic ' o
condltlons” énd 1nd1cated “for 1mpotence, seminal em13510n, %¢@)
weakness qf the limbs, rheumat01d arthralgia with numbness

and muscle contracture, and climacteric hypertension”.

7 Several compounds inéluding flavones and
25 isoflavones have been isolated from Epimedium herb. Theée_
| compounds have been found to héve‘disparate physiological ' .
‘activities. Compounds isolated from the aerial parts of |
Epimedium herb include'icariih,,phenooxyChromOnes,‘
‘flavonoids, chrysoeriol, quercetin, apigenin, apigenin 7,40
30 dlmethyl ether, kaempferol, luteolln, and brevicornin -

(Llang, et al., 1997a,).




| sol.ated from hops has been described to be a potent phytoestrogen with an
activity which is greater than other 5 established plant estoggensos

(M| 1i galfO2893/44p134 "1999) . Phyt oestrogens may have favoREBEG02042et s on t he
ri sk of cardi ovascul ar di sease and are_thought to be hypochol esterol emc,
anti car-ci nogenic, antiproliferative, ‘Ant i ost eoporotic, and hornone -
altering. These health 10 benefits may be attributable to a variety of

mechani sms, i ncl veMkRpPER ac? | e vepe nekik sinbern bdeptndekdmihdrdvind n Yang

Huo) i's aditi ' r | St f the dried aerial part of
£ 15" ZoHF AT S L SR EEIRENG Fhttaniof Rl ulbiiedocac
E. pubestengedbsinein E{Rowstisawnstadd S. et oy, , @0GD) br evpLgsnin Mnd m or
m xtures:-thereof. The herb s listed jn Pharmacopoei a of the People's
Republ i cCIRFEERTHA h?‘i%)ﬂS%sber%i%S%W% 1D PegrevieeedHElkiviidy yang,
20 st engd DR F&Nsons, Ak o alyeh redd ] ' % ' . and

I ndi catggé"for‘}(ferrpotence, g‘gﬂf%m : emgdsi gé?sﬁwea neis}g 0 %é(?in%bs,
rheunat d¥enbstdial gia with nunbness and nuscle contracture, and
climacteric hypertension”. Several conpounds including flavones and 25

~isof | avones have | so) at ed from Epinmedi um.herh. These onpoynds have
been found to have |s]'1pafriaafvéorb%3f£ﬁ oar%cgifgalvarhoc]ti '3fq%gsl.£‘.:(§)rfg%ﬁr}%dg)qc€'ol at ed
from t heimeEpiatediant hexfb ERIRIE WP Hesdbiddaidssidari,i pimedin B

- phenooxychronones, flavonoids, chrysoeriol, quercetin, apigenin, apigenin

7,41 30 thEtrhRet@rehydegiaardtein s tHssim m anch Bastaiasdeia i 1L I Mrang, et
Al 109% Jvr 9 Mk R0Gn R 290/ R 3 W00/ rted to

L

l{‘ i . . ‘
'k;> . 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
sprvival (US. Patent No. 6,071,883: Chen et al., 2000).

ZQ_ Assessment of the mice for appearance, behaviour,

ST

biochemistry, hematology and histology revealed no. side - _
effects even at the intra-peritoneal dose of 32mg/kg/day for.
14 days. | - .

'Icariin—éontaiﬁing preparations have been isolated
25f from aerial parts of plénts of the genus Epimediuﬁ (Us
Paient No. 6,123,944: Chen et alp, 2000). These icariin-
containing preparations were stated to be effective in
treating ostebporosis. Bone phosphorusrand_Calcium
contents, bone mineral density and the femur strength of
30 'treated_ovariectomized rats were increased significantly

compared to control groups.




7 Luteolin, a flavone, has been described as having estrogenic activity
wi.th-a relative potency of 58% conpared to genistein (Roserbg a?z&ﬁpd et

al ., 2000poosApégeni n and quercetin have al so been deBcCrisGee2asizsei ng
estrogenic with relative potencies of 16% and 10% respectively conpared to .
geni stein. Qther flavonoids and flavahol glycosides described. in

- Epi medi um herb incl ude- epi nedokor eanoside |, epinmedin B and C, :

bet a- anhydroicariIbariinic@mpoandsEhmhﬂdbéd@ d¢dcribedOaand VI, sone of

whi ch fl avonol , cho i S were reported o have i pnmuno- nodul atory activity
(Li ang, 9€7P ‘—I‘Yl @9% e@%‘ﬁt‘éi‘lgl ackhohRy Hesertberedneat sol ation of 5
neM/prqmgﬁé@w' Ss KL@eYEBQaEMO g9 C, D, and E, sone of which (i.e. Yim
“Yang Huo A a B) were descri bed as aving 15 significant anti-platelet :
activity. A fI avone anal ogue,  Baihuoside I, isolated from Epinedium herb

was described as Wethgnah %ﬁtxa@’éj@étﬁonsaﬁgé@ltum e‘ﬁ%cﬂ@’@eﬁtt@r olonging ™~
- f fatent n et al. .
VZOO(S)f %%&%@%ﬁt (t’u‘f&#l&fyﬂ\r{na%féé ar }gp%ga?‘gfn)%ueré(g %%w OuTS " B1 ocheni st ry, -

henat ol Biyya sl hinst @ gFracvbaheeinw wisbded f oot Spmeﬁl@ted he
intra- gﬁiltoneal dose of 32np/ kg/day for. 14 days,' lcariin-containing
pr epar at 1OREMhVELFERFLARR b l%‘i‘%@%rﬁaewaaﬂl%’é?t%lofe%}%ﬁ%sb‘ﬁet he

genus Epi neditim § US Pah et &;51%}, Dese
i cariin-" containing L|15:$Iéparrzl;1t| ons \]/%Q’l st at to e ef ectl ve (I;n treating.

~. ost eopdirusiariBune Phospdes B0 cal ci um contents, bone mineral density.
and the fenur strength of 30 treated ovariectom zed rats were increased

S|gﬂjf|cantly Complex mixtures of herbs comprising Eplmedlum ' {j;)
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‘increaéiﬁg interest in the
use of plaﬁt—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 neéd to identify haturally
'20° occurring compounds that_interact with and activate ER,' I o
| especially ER-beta. Natﬁrai estrogen receptor activating - -%;;)
- compounds are needed er’the development of therapeutic '
'-Cbmposifidns:and/or neutraceutical appliéations. Pure’
chemlcal entities, 1solated and purlfled from herbs can also

25.‘be developed as pharmaceutlcal agents.

FAROA A




~conpared to control groups. 9 May 2006 WD 2003/040134 PCT/ SG2002/ 000264 8
I cariin conpounds have been described as displaying anti-hepatpbeod C
activi t WQ¥03Mired rat hepatocytes (Lee et al.,. 199PEN/SGeeNaduwsk extract
of E. sagitatumwas stated to 5 show neurite outgrowth activity on

cul tured PC12H cells. Bioassay gui-ded %ractionation yielded six prenyl ated
. flavonol glycosides, ikarisiside A icarisid Il, epinmedoside A, icariin,
epinediﬁd&ﬁ%ﬁ¥«9ﬁwﬁﬂ¥ﬂﬁﬂi@@hosid-l as the active ingredients (Kuroda, -
2000). 10 Conpl ex m xtures of herbs conprising Epinedium grandiforum have
been descri bed as o.treat, .hot flushes (U S. Patent No. 5,847,084,
Yng ‘Wong, 1999; U. ?n% a%%ﬁ%;ﬁb?%?@iﬁ?'ﬁﬁ??lgﬁﬁn,efgﬁff.° ny women

perceiv@rpm@&dm@pahoRs&&bg@g&nsp&&gﬁ&ahgbmgananggggatiﬁgdahhere.is an
increasing interest in the use of plant-derived estrogéns for treatnment of
post neﬁg%éﬁggplﬁrSﬁwgﬁgngnéreﬁhérP@@ﬁ&htﬁéﬁ@ assabi Bpawediium estrogen

[ eCepl 0p3afi, CahtoRE- ekl BECRAL CGiatkRhicChrBhararfBR1L, Jius, there is a

need to identify naturally 20 occurring conpounds nCéract with and

act i vat @éspRatedspetirabkpiERebmpenniatior abdasatbggnaneesptogeact i vati ng

conpouanégégogeeded for the devel opnent of therapeutic -

“conpositrons.and/ or neutraceutical applications. Pure chemcal entities,

. isolated and purified fromherbs can al so 25 be devel oped as- phar maceuti cal
“agents. WO 2003/ 040t34 Ixn be provided a method for modulating

an estrogen receptor comprising contacting said estrogen

10 receptor with a compound having the formula

OH

In a first aspect, the present invention

provides a compound haﬁing the formula

°

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

racemates of the? formula.




15 SUWARY OF | NVENTION 9 May 2006 PCT/ S&002/000264 The present

invention provides methods of preparing an estrogenic preparsby 2goand

i solating an estrogenic conpound froma plant, such as an Epi nedium5

pl ant, and the use of the estrogenic preparation or the isolated

est r ogeW0R08WHPBENnd i n nodul ati ng an estrogen recept BCT/SCHeRA0@aN be

provided a nethod for nodulating an estrogen receptor conprising

contacting said estrogen receptor with a conmpound having the fornula HO In

a first aspect, the present invention pr ovi des a conmpound havi ng the

formula HO It willrbe, seggcggﬁt ghl I: a has two chiral carbon atons

and'that the invention extends @oiEBﬁﬁ?@F dirgerteomer s,

enant i oREOY iglesd ar svepates hbvﬁhq tﬁéﬁwbﬁmu?awhy 2006 W' 40031040134

PCT/ SG2002/ 000264 10 In a second aspect, the present invention provides a

conpound having the fornula It will be seeq that this fornmula has two

chiral carbon atons and that the |nvent|0n/~ tends to all stereoisoners,

di astereoners, enantionmers and racenatgs-¥f the fornula. The invention can

provi de a met hod for
HO

HO HaC oH

It will be seen that this formula has two
chiral carbon atoms and that the invention extends to
all stereoiscomers, diastereomers, enantiomers and

racemates of the formula.

The invention can provide a method for
- modulating an estrogen receptor comprising contacting an

estrogen receptor with a compound having this formula.

a

In a third aspect, the present invention
provides a pharmaceutical composition, nutritional
supplement, food product or beverage, comprising a

compound as defined in the second aspect.

In a fourth aspect, the present invention
‘provides a commercial package comprising a

pharmaceutical composition, nutritional supplement,
l -
food product or beverage as defined in the third aspect

together with instructions for use for modulating an

" estrogen receptor.




nmodul ati ng an estrogen receptor conprising contacting an estrogen receptor
with a conpound having this formula. In a third aspect, the 9egens

i nvention provides a pharnmaceutical conposition, nutritional supplenent,
food product or beverage, conprising a conpound as defined in the second
aspect. In a fourth aspect, the presentlinvention provi des a commerci al
package conprising a pharmaceutical coiposition, nutritional supplenent,
food product or beverage as defined in the third aspect together with
instructions for use for nodulating an estrogen receptor. 9 May 2006 11
The invention can provide a comerical package conprising a pharnmaceuti cal
conposition, nutritional supplenent, food product or beverage, conprising
a conpound havi ng Tt Ffrorantlimrasagefonved den a empecdnel pepdetyet oget her
with instructi.ons for yse in treating a condition nmediated by an estrogen
recept or SHFFTE 1 R RIFEFECHhe CpleSORPOSAGERNF ORULELE¥PHRE a met hod for

prepar i ngupplicaRAat if@ra)dh@fbaqcteéssrﬁg%@' Ggact icééinbhétmg\g plant, said
met hod conpr|5|n%é (a) extracting the p a%t or a par hereof with a
sol vent €COTEBLRICN hawiowt thet fotbpléar aesi dréthad $ai thexseashdto obtain a

| lit [ ; ' t t i st tivity i
Che TrachiBRg: TEBRLCBF. “ahi Lhs EBPFERbPOCE FRactRoRErRomec) (hat 15

condition mediated by an estrogen receptor.

In a fifth aspect, the present invention
provides a method for preparing a preparation having
estrogenic activity from a plant, said method

comprising:

{(a) extracting the plant or a part thereof with a

solvent to obtain an extract:

(b) fractionating said extract to obtain a

plurality of fractions;

_(c) assaying estrogen receptor agonist activity in

the fractions from (b); and

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

enriched for estrogen receptor agonist activity by about

2-fold or more relative to said extract, wherein said

fraction is enriched for a compound having the formula

(8)




enriched for estrogen receptor agonist activity by about 2-fold or nore
relative to said extract, wherein said fraction is enriched ¥ay2606€onmpound
having the forrmula (a) 9 May 2006 12 (b) In a sixth aspect, the present
invention provides a preparation prepared according to the nethod as
defined in the fifth aspect wherein said plant is selected fromthe group
consi sting of Dioscorea opposita; Anq?arrhena asphodel oi des; Cuscuta
chinensis; and Psoralea corylifoloa. I'n a seventh aspect, the present
invention provides a preparation having estrogenic activity obtained from
an Epi medi um pl ant, wherein said preparation conprises between about
0.002% to 99. 9% by wei ght of -a conmpound having the formula as defined in
the second aspect®In an eighth aspect, tgg present invention further
provi des a pharnmaceutical conpositio itional supplenent, food
product or beverage conpaHOSI Bg selch ation as defined in the
seventh aspect. kn a ninth i i nvention further provides
a comerci al package conpris
aspect, together wth instrud
receptor. 12a 9 May 2006

In a sixth aspect, the present invention
provides a preparation prepared according to the method
as defined in the fifth aspect wherein said plant is
seiected from the group consisting of Dioscorea opposita;
Anemarrhena asphodeloides; Cuscuta chinensis; aqd

Psoralea corylifoloa.

In a seventh aspect, the present 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 as defined in the

second aspect.

Ih an eighth aspect, the present invention
further provides a pharmaceutical composition,
nutritional supplement, food product or beverage
comprising such a preparation as defined in the seventh

aspect.

In a ninth aspect, the present invention
further provides a commercial package comprising a
preparation as defined in the seventh aspect, together
with instructions for use for modulating an estrogen

receptor.

g ey s e




In a tenth aspect, the present invention provides a conmercial package
conprising a pharnmaceutical conposition conprising a prepa@ﬂ&ﬁggoﬁ§
defined in the seventh aspect, and iAg@ructions for wuse of sad ,
conposition for treating a-condition 'nediated by an estrogen receptor in a
subj ect. The inventimr caantir asgecty, Naidqakdsemt pirexerttiarg or treating a
condition nmediated by an estrogen receptor |jn,a subject conprising

admi ni stRFPREEED & SUBTBECIAR ReSHaIReredPEltHePapeutical Iy effective

anmount ofy _ (] u . for ; i Lonppynd, of “the
fornulaq%%aﬁﬁ%ﬁgg%ggggil ﬁﬁ?%#ﬁ%éﬁegg#ggaléggb%pgﬁﬁ%)in (i#ﬁa%ﬁ said 5
- conpounddéfifed) inothle Beverpitepasaeécdp bhadi ngsestycdgenic Gotivity 9 My

2006 12b obt ai ned from an Epi medi um pl ant, ,wherein said preparation
conpri se3SePheEnldh COMRPH0ZRR ot QY. Bueat 189c oSO %R he fornula In an

el event e_pr Lnvent j royi de .usg of a conpound as
defi nedh&]m%l ?%ggge%gnga %?%%d%}grﬂ%kgﬂﬁg%ugéctgurgg% f~a ‘medi canent for
nodul ati ng an estrogen receptor. provides a In a twelfth aspect, the

present invention the jnvention can provide 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:

(1) a compound of the formula

)

_ (iii)_a mixture of said compound in (i) and'séid
5 ‘compound in -(ii); or

”'“_ (iv)i§_Q;§parati6n having estrogenic activity




use of a conpound having the fornula .OR HO OH 0 for the nanufacture of a
medi canent for nodul ating an estrogen receptor. In an thirtegaihog@spect,
the present invention provides a use of a therapeutically effective
anount of: 126 (i) a conpound of the formula HO OH O (ii) .a conpound of the
formula Of 0 HOI O# H3C 9 May 2006 Aiii) a mxture of said conpound in
(i) and said conpound in.(ii); or (i%AP a preparation having estrogenic
activity Otalftod froman Epimedium plant, wherein said preparation
.cdnprisqg bet ween about. 0.002%to 99.9-t of a conpound of the 'f ornula
: CF13 on® trieed of FoR cERpiRiBRdivm Blant nedhennint sadd prepanatihgnor
L1 edti sl 190 ESh S50 20058 £9950, BEOSP'S" confloftnd " °Ehe © MY
formula ' ’ ‘ : '

"'EHD'EBC OH

In an eleventh aspect, the present " invention
provides a use of a compound as defined in the second
aspect for the manufacture of a medicament for

modulating an estrogen receptor.

In a twelfth aspect, the ©present invention

provides a use of a compound having the formula

for the manufacture of a medicament for modulating an

estrogen receptor.

In an thirteenth aspect, the present
invention provides a use of a therapeutically

effective amount of:




WD 2003/ 040134 PCT/ SG2002/ 000264 13 DETAI LED DESCRI PTI ON Met hods f or
preparing estrogenic preparations and isolating estrogeni ¢ ocEpoogyls from
a plant, such as an Epinmedium plant,12¢e herei n described. 5 By
"estrogeni c" we nean having the property of being able to stinulate or

activate estrogen receptors, including honodi ners of ER-al pha and ER-beta
subunits and heterodi nmers conpri sed of ER-al pha and ER-beta subunits.
Thus, "estrogenic extract", "estrogenic preparation" and 10 "estrogenic

compound” refer to exiy agtSompPb@RAr 8El @RS ebrmAMROUNds, respectively, that
are capable of stinulating estrogen receptors. Estrogenic preparations and

- conpounds nmy "be described herein as having "estrogen receptor agoni st
activity" ‘or "estrogenic activity", particHIly in the 15 context of )
lchar:cterizing fracti ons obtai ned by
rogehi c. conpound may al so be described
56 st XYh the context of the
present invention, the @ ; " Epi medi umipl ant™ neans a plant (or
part(s) thereof) of the gepus~Epitfredi um and incl udes Epi mediumherb (i.e.
the traditional Chinese heyb, Hpinmediumherb or ™Yinyanghuo") and m xtures
of "plants of "di fferent Epi®di ¥ 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
est rogeni ¢ conpound$ii} nat dempoesdnbfcdieeiormfie expression "ES extract"”
means an estrogenic extract of Epinedi um pl ant,

describing results of assays and in
t he methods herein gescriked. An es
herein as being an "est

. (iii} a mixture of said compound in (i) and said
compound in (ii}; or

@

{iv) & preparation having estrogenic activity _
'Qbﬁaiﬁed from an Epimedium'plant, wherein said preparation
.comprises between about 0.002% to 99.9% of a compound of the

formula

OH O HO B OH

" for the manufacture of a medicament for preventing or

treating a condition mediated by an estrogen receptor

in a subject.




30 and "ES crude extract" nmeans estrogenic crude extract of Epi nedi um
- plant. WD 2003/040134 14 9 May 2006 PCT/ S&002/ 000264 A corpouidotdrat
- shows stWO§E¥04Bgni st activity with a receptor type MSGmwe&sﬁ.my be
~described as-being "selective" for that receptor. For exanple, a conpound
- that shows stronger agonist activityl®ith one of the ER subtypes, 5
.ER-al pha and ER-beta, over the other may be described as being "selective"
-~ for t hatPDEERELHRe DESCRIBITION "al pha estrogen receptor” and "ER-al pha" .refer
~ -to honodi mers conprised of ER-al pha subunits. The terns "beta estrogen
_-receptor” and "ER- qgaT refer -to 10 .honodiners conprised of ER-beta
“sublnits. It is. ex SSHEE PR PEePSiooh E I T S TEHERTAPHFa 280d ER bet a
Wi Ll al sisolatnithd G st theferriedidiipountist AR o @AREQ" suER: akpha/ ER- beta,
~ conprised of al pha and beta estrogen receptor subunits. The estrogenic
* pr epar atfRiRedHE iKleindt e @TE5 heyeidgdeiserd, unds froma plant, such as. an
Epi medi um pl ant, are useful for nodul ati ng estrogen receptors. Therefore,
“the trogenic pr rafd » SQl Logenic ds .may be
usefgf for treati%ﬁﬁé%%gggﬁgﬁg@thgg %%%ghggﬁéﬁgd%g§ 8§?E§§§§ ?gceptors. The
expr essibging @bl hudistiiom Letei atredchy vatcesistageenr eeeppebrsi,ncl udes any

’ condition(}ha. ma be%@fit fr%nhggnhnhstration of an endggenous estrogen
'_receptoﬁlé T PR OF. *3ue p.@oﬁ&ﬁtﬁgﬁ?eFﬁcFHHénb & apré not
i mi t ed Het ca@itlinidr@n eokpat sedl bEeERSadphaSHhb Bh-bBgH! LLELEMEsOr deficient
estrogen 25 supply in a subject, for exanple conditions associated with
, Thus, “estrogenic extract”, “estrogenic preparation” and
| E§:>‘10 “estrogenic compound” refer to extracts, preparations or
_ compounds, respectivély, that are capable of stimulating
estrogen receptors. Estrogenic preparations and'compounds
may be described herein as havihg “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 presént invention, the

expressionr“Epimedium plant” means a plant (or part(s)

thereof) of the genus Epimedium and inélu@es Epimedium herb
(i.e. the traditional Chinese herb, Epimedium herb or
“Yinyanghud")'and mixtures of plants of different Epimedium

‘species.

25_‘ - “Crude extract” of a plant refers to the extract
o obtained by extracting the plantlbr part(sylthereof with a
solvent,'withoﬁt fractionating fhe extract to enrich for

estiogenic cbmpounds. In the present context, the expression
“ES extract” means an estrogenic extract of Epimedium plant,
30 - and “ES crude extract” means estrogenié crude extract of:

Epimedium plant.




nmenopause. As used herein, the term"nodul ate" neans to alter the activity .}
of a biologically active protein, such as the estrogen recepfQyppoein. By i
" nmodul awiomgosewoext r ogen 30 receptor protein”, we neamcaBt&mnmgmmAs S
bi ol ogi cal activities, such as its -binding to estrogen response elenents ;
(ERE) in the chromatin. Mdul ation oft4a WO 2003/ 04, 0134 9 2/00 2006 S
PCT/'SG2002/:00t 15 biologically active protein can stinulate (i.e. activate) |
or inhibit activityomboue Hot eilswdbitecisgdet dnsie: si %&@ﬁfﬁt}bmj herein-.
for preparing 5 estrogenic preparations and isol ated estrogenlc conpounds

fron1af%%%ﬁta LRRPPRRT JrvHDi OTERF (A R Rh ey P e ErbEtR et PG e net hods

can ‘be ylﬁﬂg e G qgg&ié .

sel ectltjig?%(%&éﬁgggﬁ(ﬁ ct ]iEELRé%}géle S@gfg&@g%%’gﬁg or L-!age‘et a.&lo These

et hodsslhrawe mgseohgcmlsblmmvm velsitn ogremi et ciome dElR dsulb it ye s

Ep| nt n haV| ructur descri-b y formula I, ’

SbovE) Ht Lo R T TS o T sie (R il | GBI 111

above) béﬁlghesé@meeﬁgflmw dﬂ;,émy be used to .identify and ..

~isolate additional estrogenic conpounds froma plant, such as an Epi medi um
pl ant, based on their functional property as estrogen receptor agoni st s.

- Est r'ogenl c pr eparthe drrmthd' a phatett regen gestert @’ compotkRw knliabe

- prepared, @#&4}.&@&% WbrIPA R tof HGE-80Tpnd i 1  hepprol e plant,

or varlous p
terms “beta estrogen receptor” and “ER-beta” refer to

10 homodimiers comprised of ER-beta subunits. It is expected”':

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

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

comprised of alpha and beta estrogen'receptor subunits.

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

condltlon that may beneflt from admlnlstratlon of an

"endogenous estrogen receptor agonlst to a subject Snch'

.condltlons 1nclude but are not. llmlted to condltlons that

;_arlse as a result of 1nsufflclent or def1c1ent estrogen |
‘25 Vsupply in a subject, for example conditions associated with

~menopause. o . o H

As used herein, the term “*modulate” means to aiter
the act1v1ty of a blologlcally actlve proteln, such as the
“estrogen receptor proteln. By “modulatlng an estrogen
-m”30 'receptor proteln”, we mean altering its blologlcal
o actlv;tles,‘such as its blndlng to estrogen response

elements (ERE)} in the chromatin. Modulation of a



plant, including without limtation: plant cells, tissues, seeds, enbryos,
| eaves, stens, roots, flowers, etc.. The nethod described heggginohé not
limted WO20304pB#t i cul ar 25 part of the plant used t oP@F/EG020M264 Ogeni C -
preparations and isolated estrogeni c conpounds. Plants that may be used
in the method described herein incl udédwi t hout |imtation Epi medi um pl ant,,
D-oscorea,ogpogita; Anenar rhena asphodel oi des; Curculigo orchioides;
Cuscut a BRPAEESFE11Y 38CtbYy goratelki agiasubmuMetendh. of factradiis) dsoral ea
9 May 20 : 2 40134 PGT/ SG2002/ 000264 16 corylifoloa; Angelica

si nensi s?ﬁﬁ%\%m‘gcgﬁ#glegie?f and‘é F%ﬁ“lgg‘ﬂ%m ragali. (i) Assaying estrogenic
acti'vity: The estrogenic properties of preparations and 5 conpounds oo
i sol at edMékbedla. pl ant, such as an Epi nedium plant, can be assayed with.
‘cel.l -based assays to neasure the potency and purity and quality of the raw
her bs and prepar at,jons and iﬁﬁlatgﬂ?c(gnl%)ounpls derived fromit. Exanples of
cel | -based assays §oroLE i icatediisre e tofke: PRaRaBgth- reporter 10

" gene BSs@ysrodiemi € Ptedd e fdr gt | ﬂ:&% i s under
regul atory cod'rfl?rol Ei%)f %n est r?ﬁi&?efﬂ%%{%& ZpTéerren ér%ER% ;; ifr@@

est r ogentEPR ndil Rkant growtth &8s sty Epissdigim geldnt i nekn whese growth are

" sensitivy 200 u as . MCE-7 cells. Estrogeni,c_activity may al so
be assaye C\S/)\slﬁ?ﬁéxitg’ ﬁ%ﬁe-scszeeﬂ%t%la%%sd FEL RS vsaitd %s"‘%raﬂrﬁi’- BM4i ng assays -
- invol vi nis¢het eisstofoguid icmpRar ditad maf fddiditiGRl was.4 For exanpl e,

in a suitable cell-based assay, tissue culture cells (such as Hela cells)
are co- t(RANSTEtA e it yReradsicen iR adohsa a1 \BR-kata-a first plasmd

2 10 These methods have been used to isolate two
estrogenic compounds from an Epimedium plant, Compound I
(having a-Structure desciibed by formula I, above) and
Compound IIIX (having a struecture described by formula Iii,
'ébove) . |

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

property as estrogen receptor agonists.

Estrogenic preparations and isolated estrogenic

‘compounds méy-be prepared. from a plant using any part
thereof, including the whole plant, or various parts of the
plant, ihclﬁding without limitation: plant cellé, tissﬁes,
-seeds, embryos, leaves; éfems, 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




20 conprising DNA encodi ng an estrogen receptor and a second plasmd o
conpri sing an-estrogen-responsive pronnter driving a reportervgengod such as . :
I uci f ersioaooieeesa 1 uorescent protein,'and CAT (chl oparpaeszmhedes '
acetyltranferase)), whose transcription is regulated by an estrogen
response el enment; 25 the activity of Xéde estrogenic preparation or a I
- conpound |solated t herefrom can be assayed by nmonitoring the expression
~of . repovretligenea;n angellieel kineakiys. coatit@l higeRskyt hAE RhdaR estrogen

receptor oni st. (such as estradiol) and "vehicle" (the solvent in whi ch
the 30 3§?%6§€ﬁﬂc preparation or isolated conpound is dissolved). Cther
suit'able cells for use in this assay include CVI, and 9 May 2006 WO -
2003104@1$4Agg;§§g§0gg&gg@gggc1;cg;§l {ycells. Cther suitabl e estrogen
receptor agonists "includé estrone, ?rlol and diethylstilbesterol. (ii)
Preparation of estrogenic. preparatlons and |solated estrogeni ¢ conpounds *

froma plant: 5 F8hetpetragenat pxeopectien of psepagahionsoapdunds from a
| apt or a

pl an n, u Iant plant sourc
'partgthere%?aﬁg%cﬁgggg§§¢| a?tE}aPE 8§FbaéfeaanP%m3§€BWvgﬁ? uch as
wat er ocaal behakségeahwash @énanpése@raasayétubeméagﬁﬁefthéIPsﬁeﬁebventS
‘may be used 10,in the extractlonpghocess I ncl uding but not Timted to
acet one2PPUPBRLTY and awekhkyl of %rr@WghﬁFbss@P@éﬁ?%P@I@tlgEﬁeﬁaﬁly

pref errfgolgagdpéan%oeﬁd@aéérifsgef £0e mgbiisied of" ounsl.ppmsed
- macerated, pulverized, tritur ermns en up efor e
ext r acta ey anfiodoeagresgemiy aétimrtyaﬁnclhéeeféstr@@@ﬂ pépexteacti on. The . -
Plofg S9es oalBlys "t L' SELP N1 IAEMrall BOELBR UPLR"S FUROERLL g SR8 20 oY

&
"&,"\;4 W
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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 aséays, 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 tran51ently or stably) with a first plasmid

20 comprising DNA encoding an estrogen receptor and a second o
.plasm;d comprising an- estrogen-responsive promoter driving a' éﬂ;)
‘reporter gene (such as luciferase, green fluorescent |
.proteiﬁ,”andicAT (chloramphenical acetyltranferase)), whose
_ transbription is regulated by an estrogen response element;
'_25 the activity of the estrogenic preparation or a compound
‘ 1solated therefrom can be assayed by monitoring the
_expre851on of reporter gene in test cells versus. controls
‘consisting of an estrogen receptor agonist (such as
_ .estfadiol) and “vehicle” (the solvent in which the
‘30 estroggnic preparation or isolated compound is-dissolved).

Other suitable cells for use in-this assay include CV1l, and



solvent at a tenperature ranging from for exanple, room tenperature to
the boiling point of the solvent, for a period of tine rang gy boggn about
one houf“@ﬁmgﬁ%QFMS'days; 20 For exanple,.Epinediun1cerEBGmmngaM@(ESfcrude
extract) can beprepared by m xing crushed aeri.al parts of Epi medi um pl ant
w th 100% et hanol and soaked for 5-7 d%@s at 37C. O her nethods such as
boiling wth water and extraction with varying concentrations of ethanol
or 25 meffiandl S&ldsal sOtBerestiitabde ertrasenngessptogeagonisbapounds from
a plant, ;$Uqhdas 2% YeRkedium. phant . JEpi i de,  extract (ES crude
extract) (100% ethanol J hggggggér%Pdpgégggyygéiiﬁ?sgﬁﬁPgrts est rogeni ¢
activity but does not have progestogenic, glucocorticoid or 30 androgenic
activity (&i)t Reeparesarnapionstrogendc PhopabStionsdendxisaghtean

speci ficgll Lvate the estrogen WO 2003/040134 9 May 2006
PCT/SGQO%%%%8g%§§%1§°mP838§FoFr P BoRtBAErations that do not significantly
‘activate other closely-related nenbers of the steroid receptor famly. -

" MoreoSier, ES cruderext taet ifapiact b¥at8ct 86h! QBCHs £ LSEHL PLS Yggd at
concentrgtions that do not 5 anta opize_estradiolsactgon no?&ﬁﬁg?ﬁggaction
cof . proge%: Bgeharty suskonei ki HRimediwnr phrms, tive EBact useursér act t hus
obt ai:ned (geyhBee Us§9n ¢ dif-ect o) te_estrogen receptors, for exanple
as a control in %ss%ys %o% %%%%o%g%?%$§ft?%$?yégT@%¥%%fI9?r%%9lﬁﬁcrude‘
extract xtraatedowitiedatsobmenchshich @6 wsohnier LESRIEN Su@PEPUNds. To

nrich f ni n ES ¢cr ' ,
enric gﬁhgﬁéipggrlg ﬁf& &%gcgherézg.ng%her solvents may be used

fgﬂx 10 iE the extraction process, including but not limited to

M

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.

For example, Epimedium crude extract  (ES crude

_ éxtract} can be prepared by mixing crushed aerial parts of
- Epimedium plant with 100% ethanol and soaked for 5-7 days at
- 37°C. Other methods such as boiling with water and
éxtraction with varying concentrations of'ethanoi or
'25_'methanol are also effective at extracting estrogenic

compounds from a plant, such as an Epimedium plant.

- Epimedium crude extract (ES crude-extréct) (100%

ethanol} has several properties. Tt exhibits estrogenic

activity but does not have progestogenic, glucdcorticoid or
30 -androgenic aétiﬁity at the concentrations teéted. ‘Thus ES

crude extract can spécifically activate the'estfogen




- extract can be fractionated. Methods for fractionating estrogenic
preparations and isol ated estrogenic conmpounds 15 from a pl@qua sS4 as an
Epi mediwmzpdzmabrz4may i nclude the follow ng steps or ptqm@@moz@
sol vent-sol vent partitioning, solid-phase fractionations, thin-Iayer
chronatography (TLC), - flash chronatog;aphy, and hi gh- perfornance or high
~ pressure liquid chromatography (HPLC). 20 For exanple, ES crude extract

~ can-be keasptepabedcohyech@adtDenkt tAAtAdehhoRREeghARA:ag@LYy™M (for exanpl e,
a bonded phase col.umm such_as a_Diol solid phase colum), eluting with a
soléentaﬁFéHFEﬂtOBhanél@§§ngI@la§éér@@@bﬁgs 05| abet ptesodt ai n a

pl ural | r S riche
estroge%égggéo%o?gggg | st H§09é E$hg%gdgaé§??8§§ t%&sgg%?gﬁ%ga can be
assayedebbroghe peeephoesoﬁheﬁstsegeatccoﬂopnumdslbﬁsatﬁaylﬂ@ hot ¢
estrpgen-receptor agonist_actiyity, as described herein. To determ ne vl
whet Her 2 9PILEF oS Eagé?%c??géoFoPOERoglﬁﬁﬁ BFLERNDEEA, the agoni st 30 i

act i vi { yrogetbegthact i Rcbobr ER 8L ahAENEnERoghg 15 measured in cells
expressing one or t he” ot her receptor subtype. Optionally, non-bioactive
conpounds (such as W) 20031040134 19-9. Max 2006 -PCT/ SG002/ 00264 tannins,
‘chl'orophyl I's) canTle E8nevedefevhr&stcthue ektniaved meyobe fisadt i onat i on by

| oadi ng r ked trix ch as polyan1de ;,
| 020 P0aPBo 3 £ UTAERLAREY SoL e PREKELULLY, IR LBt aBe P I 00
obt ai nedoﬁtrmiy be iw@w Of\@te@bﬁﬁo@@ﬁi;tl bediaboye. Typiegenic Esact 1 ons ; f

.obt bned froma first fractionation of ES crude extract nm
hav es??%@%ﬁ?% ract is fractionated to enrich for or isolat <

estrogenic compounds. | e L)

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: solﬁent—solveﬁt partitioning,
solid-phase fractiopations, thin-layer chromatography (TLC),
flash chromatography, and highnperformance or high pressure

liquid chromatography (HPLC).

20 ' For example, ES crude extract can be fractionated Sy
"iby loadlng it on a chromatography column (for example, a . {°4)'§ |
r,bonded phase column such as a Dlol solid phase column) , .

elufing ﬁith a solvent gradient of increasing or decréasing

_ 'polarity to obtain a plurality of.fractions;hSOme"of which

25 ‘may be ehriched.for estrogen;reCeptor:agonist activity. The i
: fractions thus obtained can be assayed for the presence of i

estrogenic compounds by assaying for estrogen-receptor .
agonlst act1v1ty, as descrlbed hereln. To determlne whether

_ a fraction is selectlve for ER-—-alpha or ER—beta, the agonlst

30 ‘activity of the fraction for ER—alpha and ERebéta is |
; measurcd in'ce1ls eXpreSSing:one_or the ofher recéptot'

subtype. OptiOnally, non-bicactive COmpounds (such as



activity that is increased relative to crude extract by 0.5 fold to
- .10-fold, typically 2=fold to 6-fold (crude extract: .10 at ¢gQagh0bs
exhi bi t- SWaIF8H 048849 ER- al pha stinulating activity rel aPCVIeGEaﬁmguﬁeadi ol at
1 nM. Estrogenic fractions thus obtained, i.e. that are enriched for
estrogen receptor agonist activity, A& be used directly as  estrogenic
preparations to nodul ate estrogen receptor 15 activity. Alternatively, ‘
- these freannons, nelylbeophiyi hey cdmdsti paadeddt OremrEShciade okt s9kat e -

est rogeni c.conpounds, Conpound | (MN 338 Daltons) is a prenylated flavone
havi ng }%W’a%t %C%%%??ﬁ%ra%p FRdrg ¢n (ApehEyratpgrapky Belissl at ed

from an.fepteedi wHRp @t by, QXK ags i i . ;
fractionating the crudérextract thugﬂg%%gPﬁgﬁ ?%ég%igéﬁgaé%+%fg ity of
fracti ofstthsza50heenthe sucktavmetiamobbt dhedelvatesthogerbtairpdor

agonist t Vi gy ecti ong or nore fractions that is enriched
for e§st rn(%’gnBér/efc%apcftgjl':]&}i—’(lg:%i'ﬁéll s‘?é ac%ﬁﬁ% ecﬁ e‘{%ﬁ‘f%e to 25 said crude extract;
further fractionating the estrogen receptor agoni st enriched fraction(s),

for exanpl e by hi gistiwessiy ef td@ich< hoorsings apkom (ARG st and col | ecting
one or dgTqu#raC.t.i ons that are enriched for Conpound |I. The presence of
Conpound 2T AFT AN | h ERyrBEle srdradediay hate eI/ ifass :

spect r oItV ity &hdtd Wy rEsaldyd - . r b ond ' s$ spectrum
or HRESI M5) or Ynucl ear & mgne%écﬁﬁol%lc@(wug%%éﬁ 5d%rr(?)'n%tr at es
est rogerficd dadid liGyfcdnll dampiaatlilyatze-fudich HeR-GvHipdibd afukucle \WR2003¢.040134 9

_May ,2006 = RCT/ SG2Q02/ 000264 20 :beta. Thus Conpound |; or estrogenic
' K r?gréw' é—‘d‘% SO G D ¥

{prepar afito 3 3 Bhgplpha sdriguladrinedul ati ng’

ed -

“eglrogeRctivity relative ‘to estradiol at 1 nM). Estrogenic
fractions thus obtained, i.e. that are enriched for estrogeh
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
g%:) - obtained to obtain a plurality of fractions; assaying the
' ) fractions'thuS“obtained'fOI estrogen receptor agonist ‘
activity; and colledting 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 fréctions that are enriched for Compound I. The
presencg of Compound I in a fraction may be detefmined by
30 mnegative mass Spectrbﬁet:y (i.e. high resolution electron
spray ipnization mass spectrum, or HRESIMS) or nuclear
magnetic reschnance (NMR). Compound itdemonstrafes'

estrogenic a'ctivity and can aétivéte both ER?alpha and ER-




receptors. Conpound Il (MN 438 Daltons) is a prenylated flavone having a
~structure described by formula Il (above) which can be isa rghedohg om an

- Epi mediNin2p030#013and shows specificity for ER-beta. -BonsGawd/obdzes can be
isolated, for exanple, fromestrogenic fractions obtained by fractionating.

ES -extract using solid phase chronat @ aphy (for exanple 10 with Diol and

- Cl18 colums), and further fractionating the estrogenic fractions thus

. obt ai nedeta.a $huosndokpbthdslchoasestrbgeaiBhpreprnakitis) efiel uRBJUSI Ng a

gradien% sol,vent . éyitenl.such as ag i socratic npbile phase of 43% ACN'in

H2O ovEPT2CRPRELEs Fra¥ihondsehtd SBralRddlaRingec88Eag8H 15 either to

det ect +8eeptgsgnceof Conpound 111 itself (by NVR or mass -

spectrophotonetry) or by first assaying for ER beta- selective agoni st

“activity, then confirmng the presence of Conpound |11 by NVR or nass ,

spect r ophot onet r yCoum nbLl | (Mihy4238-Baltenshi 16 Coppeundated 20 v

Cof ppungd, L1 1 yl a .l avone havi structure rresponding to-

: fornglaf%%é?%%o@%?iggh%s%éggﬁ%%ﬁ%d@e%%ﬁlﬁgdggﬁafgfﬁﬁi?r%ﬁ?eéﬁﬁgg? er by
furtherwhieict canabé ohsolnted exeom! £n bypBaveiae Fhase 4kF) sheivde HPLC col um

uUsi ng a suitable solvent system (such as a-'25 gradient

chromat o r§£P¥ _ ¢
nobi | e ?ﬁ%% Fohy 5695 ARt 30 CFBORACN T ncap dpe oiaelabed: nfioss,

f ol I owegly, i ' 6Egﬂ4 £hase; Y fﬁg#i l put es) . .
I f the fr%ﬁ??ﬂnsfgﬁgq%ﬁﬁfectéﬁgto nas§9£%p§€¥%one r@ygggékﬁé%%%Fgéﬁs, ,
pat t er &S certbect owsithovs el B pleese behosmatt dgraphml { fyr camampl e pur poses.
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estrogenic fractions thus obtained to a second HPLC (such as o

-

. @& 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 presencé of Compound III itself (by NMR-
_ Or mass spectrophotometry) or by first assaying for ER-beta-
selective agonist activity, then confirming the presence of

Compound III by NMR or mass spectrophotometry.

Compound III may. co~purify with Compound IT.
20_HCompounq IT is a prenyiated flaﬁone having a structure
| | cg;responding to formula IX (above). These_compounds'may be §Z¢l :
‘separated from each other by further fractionation, for. L
example by Rgverse Phase (RP) Amide HPLC column
7 ,ChrOmatogiaphy using'a suitable solvent system (such as a
25 gradient mobile phase from 50% ACN in Hs0 to 60% ACN in H,0
dver 10 minutes,}folloﬁedrby an isocratic mobile phase of |

' 60%‘ACN iJlbe for 10 minuteé}. R . o ', ;

| If the fractions are subjected to mass o
-spectfometry or NMR‘énalyses, patterns can‘be found which

30 can be used for quéiity control purposes. For example,
'negative ﬁéss‘SPectromettic'(M—H)‘ {HRESIMS).éxaminatidh may

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




WD 2003/ 040134 PCT/ SG2002/ 000264 21 Conpound Il and/or Conpound Il (both
- MV 438 Daltons) is present in a fraction.. Sinmlarly the gld3@y MR

cheni cal WOs3P3/84913nd' COSY gHVBC patterns of ES ext r act pcwsg2dde/oened to
standardi ze and classify the various types of ES extracts. 5 Thus, once an
estrogeni ¢ conpound has been identifi@ and characterized, it is then
possible to isolate the compound by detecting its presence in fractions
based onCQmpmndp]ﬁysandVoprOaﬁpbum 1y mestoden s4xd ms1 NV )angds Mass

- spectrophot one ﬁz' ge repy avoi dl ng the cell-based assay 10 for estrogenl c
acti vi typﬁﬁP?ﬂ% e2ptF RFFESR i -0nS Ly TRy %é?%éw&cﬂs@@mael qual ity

control. sh@ﬁ@yeénda@,@gys gMBEShHA: thyl '
Conpound |, Conpound | | and C(S)LB oun SICI(I?f Egr/eés}ytlo%c%/%ﬁﬁl} arb;%e pre abI y

i sol at edStRpARBEhee @@drp@mussfymm Ept ek UIyHaésarttf @|S aepyddis .of bet ween
" aboute 70 r ef er abl at a purity of at |east about
75% > %ﬁwg’s ﬁngeg/alp \)/\gr(g %éeqbar% eé%ilrﬂd’@(d ém%Epi medi um

pl ant, ochalqu:t:a:i:iz(e@, {1t acs |ﬂﬁb@fp($é§:1rb_@(tﬂ@%solta{@ e & for

Oorrpoun Ilql], can be used directly as a Conpound Ill-containing will contain
Corrpoun Y ei’r‘?f:%%‘%n%"tﬁltp’%ﬁs%ﬂ% s tf TR guiTms d)amf@bematkrmwmf Epi medi um

pl ant . @&éy(f,f%ﬁf@gr %%%dg%é?% on@% ﬁl%zf on t-he

Epi nedi um derive | on of he prepara y at |east-

0.01% mm@@mﬁ@f}éwmmmy easiidinkfot He %lllr%as%% ad¥%a 3;4%

5% ](?% 20%_30% .40% 50% .60% 70% 80% 90% 95% or 99.9%
g]h rrpounorciq(% Vork % %M%M%lgﬁﬁaﬁéﬂw@d‘ocﬁéﬁtlon of the

fpjepar atHowbvear Udﬂss@)ﬁié A itdRfBYE WBtivity of the final product

may be used to assure quality control.

Compound I, Compound II and Compound ITT,
_ 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 typicaily a
fraction of such extract, that is enriched for Compound. IIT
20 can be used directly as a Compound IIT- containing
{ﬁé}=   ‘preparat1on of Epimedium plant. Typlcally, the preparatlon.
. f’ w1ll contain Compound III in an amount of at least 0.002% to-
99,93 by wéight, based on the’ Eplmedlumrderlved portion of
the preparatlon, and preferably at least 0.01%, even more
-_25- preferably at-least 0.1%, 0.5%, 1%, 2%, 3%, 4ﬁ, 5%, 10%,
~ 15%,°20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, or 99.9%
.by weight_Gompound’III, based on the Epimedium plant derived‘
portion of the preparation. Crude extract of Epimedium

contains ‘about 0.001% of Compound TIII.
30 (iii) Epimediunm plants:

Epimedium plants for use in preparing estrogenic

preparations and isolated es“trdgenic compounds as described




~contains about 0.001% of Conpound I1l. 30 (iii) Epinediun1pkﬁw&g'0&pinediun1
plants for use in preparing estrogenic preparations and i.sol at 3 '

est r ogeM 2 YMIYnds as described 9 May 2006 WO 2003PEX§E3002/000264

PCT/ SG2002/ 000264 22 herein include any Epi medi um plant or m xture of

Epi medi um - pl ants of the genus Epinediu Exanpl es of species. wthin the
Epi medi um genus that nay .be used for prg%%ring pr epar ati ons havi ng
estrogeni c acti,vity include, but are not 5 linmted to E -sagittatum E
koreanum BSTRIByERGLNGR 2BY EpdBesdsns plentyez,siptsrenricEpitsHinBnse, E.

leptorrhi zgAknks BENRRENSENUE. ERSHEARNM £ iy, :8L96SkhinE_
.bafcaliqu?zhguﬁensé, E;agﬁﬁchﬁghense?&E CE?F %FSEPf Sﬁgﬁ%%%oggrh%gun1 E.

zushanensethg. Epémediat genuE. th@tbmelyi hgensesdi forEprepaplingi of |ium E

cl ongatum _E. eCﬁécarﬁbung E %%uncatunl E.,haiyan ense and E. o

pl at ypet al BRPPRpP RGP GNP AF &RPs ®iithy CBEN GGt APhaFHF ¥ orPChEAGar PhRs 2Bl BRter s,
whol esaber $imitehi 88 81 LBELHELRUEMNCES (BIEARLALCH. OXeESE@BrniRN KON 1S

made of comercial retailer 15 Eu Yan Sang, Singapore. Preferred species
of Epi nedi B#beacpdde Epi gdandiflprumi cBr nunsharesseEpEredephosalizumt um

(Sieb. Et Zuc i m. Epi medi um pubescens Maxi,m. Epi medi um wushgnense T.S
Yi 'ng;-and biﬁ%é%ﬁ%#gkbrganﬁﬁF@ﬁﬁggPQ(FEH\g@?ﬁgghdagegEéfgeﬁﬁlEs r ogeni c
prepar at i obaiaadigsokhbefdepse] 0OgenNsatchOBROHBES ARy chetampepared from an

Epi medi um pl ant usi ng _any part thereof, including the whole plant,  or
various pa¥t@ndehespihasim, | Re| sashanapsaouk- | rafiqulatump| Bat cells, of

10 -baojingenensis, E. simplicicflium, E. clongatum, E. P
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 retaileﬁ

15 Eu Yan Sang, Singapore.

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

T.S Ying, and Epimedium koreanum ENakai;(Fam.Berberidaceae).

20 _ Estrogenic preparations and isolated estrogenic p

yros,
P

compounds may be prepé:ed'from an Epimedium plant using any
part théreof,_including the whole piaqt,rqr various parts of
-the”plantr_includihg without limitatioh: plént.cells,
tissues, séeds, embryoé, leaves, stemsi‘roots, flowers, etc.
25 Thus, the method of this invention is not limited to the
'_particular part of the Epiﬁédium plant used-to prepare the

estrogenic preparation or isolated estrogenic -compound.

Estrogenic compositions: pharmaceutical compositions,

nutritional suppleﬂenté, food products, and beverages:

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

supplemented or fortified food), or beverages) can be




‘&53 ingredient.

- tissues, seeds, enbryos, |eaves, stens, roots, flowers, etc. 25 Thus, the-

method of this invention is not limted to the partlcular PNThy g@mghe

Epi medi uWOp083M4018ded to prepare the estrogenic preparBCTISGZGDlzmmﬂ&i ated
estrogeni c ‘conpound. Estrogeni c conpositions: pharmaceutical conpositions,
nutritional supplenents, food products33 and beverages: 30 - Estrogenic
conposi tions (including pharmaceutical conpositions, nutritional
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enri ched r o] te ound L 11 an estro enlc
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preferably fro rOX|na tely 1%to approximately 60% e active
|ngred|eﬂ¥ n%%%%e i @3 E 5y phanbrentbeedi foonotpeundnteral (e. g.

oral ) administration, and also rectal or parenteral adm nistration, also

for topical adni nlméaééx%béﬁ;i&né!vaé ;%Lfé)é'edf?i‘b fpa”icu' arly
I en eln

humans) , ‘the phar nacol ogi cal active ingred fesent al one or

" toget heraWJECPP‘JéE%E%l’ZﬁrS/r@ha@nhcetmw ,emqu@mmy ditdsents or carriers.

20 19 approximately 1% to approximately 60?, of the active

kY

Pharmaceutical compositions are_compoeitiens for
enteral (e.g. oral) administretion,;and also rectal or
parenteral administration, also for topical administiation

15 to'warm~blooded animals (particularly humans), the
pharmacclogical active ingredient being present alone or
together with cuetoma;y pharmaceutical excipients, diluents

Or carriers.

Pharmaceutical compositions for enteral or

20 parenteral administration are, for example, in unit dose

Py
"?e) forms, such as dragees, tablets, capsules or supp031tor1es,

and also ampoules. . They are prepared in a manner known
:per se, for example by means of conventional mixing,
granulatlng, confectioning, dlssolv1ng or lyophlllslﬁg
25 processes. For example, pharmaceutical compositions for
A.oral administration can be obtained by combining the active
ingredient with solid carrlers, optlonally granulatlng a
.resultlng mixture -and processing the mixture of granules, if
 desired or necessary after the addition of suitable

30 excipients, into tablets.or dragee cores.




Phar maceuti cal conpositions for enteral or parenteral adm nistration are,
for exanple, in unit dose forms, such as dragees, tablets, ¢pRsuhes O -
- supposiwonRwemoe1zand al.so anpoul es. They are prepared paTRGERAAGIcKNOWN per -
se, for exanple by neans of conventional m xing, granulating,.
confectioning, dissolving or |yophilizsing 25 processes. For exanple,
pharmaceutical conmpositions for oral admnistration can be obtained by
conbi ning the actg¥etabngr edireRbry &Bcialdbd eRpEIE6T 1 yOPH ARl Y -
granulating a resulting mxture and proce$sing the xture of dranul.es, if
desi r edSBf néée@@@@ySafg@r ﬁﬁéma&elﬂaahose,saapabheose,exempueoﬂspr|nto
tabl'ets ee 2006. WO 2003/040134,PCT/ /000264 24.
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hydr 3geR?8SpBR3Ephat SOaPéB BrfidePYChsaghskarshapPaRtpast ©¥singsi fgr for
exanpl e or a in tr cant h,
nmet hyl - %gﬁﬁglose and/orhgngvrgg p%?rg%?égﬁesggkéh Pﬁgéggpfegga'
disintegragementkucMebhylheebbuleseeanﬁﬁnedpoiyainyﬁﬁyrabaﬁdeﬁeboxynethyI

rrol i done, agar ginic ,acid or-a

' h ked
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acid or salts thereof, such as nagnesiumor calciumstearate, 15 and/or

pol 12t e kel iR robidere, coget ar cabybuidedcivlt br susadble coatings that :
may be {gsisiAntsiG, gf'.sst§cc?1ﬁrw§f§inate. ' : {%D i
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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 glycel. Dragee cores are provided with

: suitable coatings that may be resistant to gastric juices,
there being used, inter alia, concehtrafed sugar solutione
which may contain gum arabic, talc, polyvinylpyrrolidone, .
polyethylene glycol and/or titanium dioxide, coating

20 solutions in suitable organic solvents or solvent ﬁixtures,.

or, for the preparation of enteric coatings, solutions of

fartny

suitable. cellulose preparatlons, such as acetylcellulose -
~ phthalate or hydroxypropylmethylcellulose phthalate
Colourings or pigments may be added to the tablets or dragee
,25"ccatings, for example for identificatioh purposes. or to

indicate different doses of active ingredient.

Further'crally‘adminietrable pharmaceutical. -
_comp051t10ns include dry-filled capsules consisting of
| gelatin, and also soft sealed capsules consisting of gelatln'
.30 ‘and a plasticizer, such as glycerolror_sorbltol. The dry-
filled capsules may contain the active ingiedient in the
form of granules, for example in admixture with fillers,

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



there being used, inter alia, concentrated. sugar solutions which may
contai n gum arabic, talc, polyvinylpyrrolidone, polyethylerealyeed and/ or
titani unV@i289§/M8i34coati ng 20 sol utions in suitabl e or gBET/BG2HEGMWAes or
sol vent m xtures, or, for the preparation of enteric coatings, solutions
of. suitable. cellulose preparationsZ5such as acetylcellulose -phthalate.
or hydroxypropyl net hyl cel | ul ose phthalate. Colouring' s or pignents may be.
added t oStfib aabtels or urggesid soedrags, dwd exahphelipr identification
purpo: Lpdi different dpses of_ active ingredient. Fyrther, orally

adni ni st%g gf%'r%%}:ﬁﬁce% i 28 e COMPOLTE1 oS i Act bt HRIEFT$U dhpsul es

consi st i pgedéralgy adifsoBgaabsOsshdnded! B fppsMbEs Consi®d] ng,gf ogelatin
30 and a plasticizer, such as _glycerol or sorbitol. The dry- filled

capsul es@#abtont @t hst neareffie ¢hyrewibiuid phkydthyleie glamdles, for :
exanps e {8 @dpixt ' L S ctose, binders, such as - . .
stapB%eSFgandld% %??%%%%§?£%m*§%d§Fﬁig%giﬁ§*%§y 2006 PCT/ SGQ2002/ 000264 25
such as talc or nagnesium stearate, and optionally stabilisers. In soft
capsul es, the actiReciabledidministrgblef grladdnashisiodared or suspended in

suitablqcli Lg S, such_. as fatt 'oilsigggraftin oil or liquid polyethyl ene
gl'ycol s, CEMRE Tt U s t Y | FEUPRL v S UHRGS WO T Ehate GOMREASRIA ni strabl e
phar macessritsilat TOHROS  EhONSet IR AT @ntS URRPY Oy 'P'b%-te%a;fy isea
conbinati on of the active ingredient” and a supposito#ﬁ béée a?% al so

pr ovi ded®*SikHbIRF Bl debpostuidiaplmses supposidory0 keewplase,nafioar al - or
Yot Gy YGRS P AT GRS RY Y P g, 9 ool s and
o j - hydrocarbons, polyethylene glycols and higher alkanols; It '
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is also possible to use gelatin rectal cépsules that

comprise a combination of the activé'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 susﬁensions of

‘the active ingredient, such as corresponding oily injéctioh

"lsﬁspenSiohs, these being used suitable lipophilic solvents
or vehic}es; such as fatty oils, for example sesame oil, or
synthetic fatty acid esters, for eiaﬁple ethyl oleate or

: 25-“trigly¢erides, or aqueous‘injeCtion'susPensions that contain

3 viScosity—increésing_substances,‘for example  sodium

. carboxymethylcellulbse, sorbitol and/or dextran and

- optionally also stabilisers. -

| The pharmaceutical compositions may be solid or a
.30 liquid preparatiqn (such as a beverage, a sterile injectable
sclution, a powder, drops, a suspenéion, a syrup, a lotion,

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



is also possible to use gelatin rectal capsul es that corrprigsﬁ[ag 06
conbination of the active ingredient and a base material. Sul I%Pe base
‘mat eri 2V 28930408dr exanple, liquid 15 triglycerides, PETHELIPOUNIE! gl ycol's
and paraffin hydrocarbons. Aqueous solutions of an active ingredient in
water-soluble form for exanple a waterpgol uble salt, are particularly
-suitable for parenteral adm nist rat ion. Also 20 sui tabI e for parenteral

adni ni stration are syspgnsi ns_of the aglLi f;ﬁ%}:ﬁg&%g{:fggl égﬁgogit%f;

corresponding oily i"fJ ection SUSpensi ons, ese berng usé

l'i pophil'i ct}selmemtﬁtmw:em@@}sememﬁ aﬁoéatpyo@ud:es &048 bxeagphgesesane
~oil, or -synthetic fatty acid esters, for exanple ethyl ol eate or 25:~
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st abi | i Serbngddudigaar maceuti cal conpositions may be solid or a 30 liquid
preparation (such as a beverage a sterile injectable solution, a powder,

drops, a suspension, ru otion, ., an oint ment acrea .a gel, .or
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of the PhagraGerdd tiils Wﬁéti%tlérbecé}hﬁfiéé%&h SuRA! eMecbapohngd -
products and beverages conprise., for exanple, approximat eTy 0. g%to 100%
pref er abl VIXY or ap peiosd wieet dﬂyell%f oiis0cke bsenrcacef vang phlgerdaehivel n one
~enbodi nent,_t he cor’g)ound gl 3(f:)s‘:_\lu,g |eoS sr(aéléjnlgrae&errnat |gn& Oh:;t)mhe I nvention
conpri se roene
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‘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 oxral 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 pef
dose. Therefore, for a human subject with an average body
°weight of 60 kg, the active ingredient may be adminisfered
20 .in a daily dose of between 18 pg and 1 2 g, and preferred '!
-'amounts to be admlnlstered to the human fall w1th1n 20 to :
200 mg on a. dally b381s. ' Greater dosages can be
admlnlstered fer_therapeutic reasons.'_Pharmaceut%Cal
_ ‘pompositione,_nﬁtritional suppliements, food products and
25 beverages of.the present invention may be adapted for
dellvery of a dally dose of active 1ngred1ent of between
about 18 pg and about 1.2 g, more typically between about 20
mg to about 200 mg. )
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1l or a mxture thereof in the absence of any other active ingredient,
especially an estrogenic agent, e.g. from 10 Epi medi um The gigre¢ 2066t he
active i WerB#/Mht34nay depend on various factors, suchpras/sches2rdeziod of
adm ni stration, species of animal, age and/or individual condition.. The
preferred route of admnistration is ofal administration. 15 The active
~ingredie d&gy he adm nistered in a range of about 0.3 pg/kg to about 20
-nmy/ kg bogé AEARgpap g65E0gRDr recepiber abkl candit-idnd ngdiatagowt, 3 ny/ kg
body wei ghtrBgbn da88,tdpgrefore, for a human subject with an average body
- wei ght of 60.Kg, the gctlve I ngredi ent nmay be adm.nistered 20 in a daily ‘
" dos€ of between 18 jig and 1.2 g, and preferred anobunts to be administered.
to the human fall Rhehést26génic2fPepyrabiandabhy Basisqefpater dosages
can be gﬂéghs&ered f.or. therapeutic reasons. ,Pharnacgutlcal :
conposi t I one. nutrFti SRaFTLhpPl RRERLR, mpgBdaprodices antigBtbever ages of

t he pbeseéntrbf¥enNiéOEpHGYsD fo ljvery of.a daily dose of
active.ingred?ent of etw%eﬁmggggﬁ§9%8 Ehggg g%%ﬁ%r {ﬁoﬂ? ﬂB&e typically"
bet ween GBBRPUDHS ?@et@%\f}@htf@t)&no@ulmgFE{RDeNiFWDréﬁéﬁ%n'ax‘{l@

2003/ 04 ‘ Y, PCT/ SG&2 (000264, Modul ati ng an estrogen
: "'recept'o%ﬁdg%oﬁ%%@i%gngpﬁ% at e%o%gltzje%‘?r% ated Y 8 gRkreser ogeni c
pr epar at¥ersplagud, esichogitidi £ L oLmEiBu@ngleset | hed hier gl nlmﬂ%%t e (i.e.
activatq&)5 estrqgen receptors. Therefore, these preparaticns and’

_ ¢ pPremature ovarian fallure,.menopause, osteoporosis,

. 10 menstrnal irregularities, hot flushes, genital tract

!i%; | atrophy, lack of 1ibido, depression, abnormalitieé of lipid
metabolism, cardiovascular diseases, cerebrovascular
diseases, atherosclerosis, coronary artery disease, strokes,
and cancer. In particular, estrogenic preparations and

15 isolated estrogenic compounds from a plant, such as an
Epimedium plant, isolated fherefrom may be useful for

treatment of menopausai and poSt—menopausal women.

Given the differences in tissue distribution and
- the fact that ER~beta and ER-élpha may have opposingractiOns
ZQ when expressed in the same tissue, it is desirabie to have
compounds that express a preference, or selectivity, for one
of the ER subtypes. |

: Differences in tissue distribution of ER-alpha and .
; __E3fbeta Jmay.be important from a pharmacological pbint of
25 .view, for example with_reépéct to hormone replacément
.therapy in post—menopauSal women, which is a matter of.
public health that-ié oL great cohéern, and treatment of
 prostatic hyperplasia and carcinoma in men. Estrogen
- replacement therapy inrpostménopausal women is associated

30 with increased risk of breast and uterihe cancers.




compounds are useful for nodul ating an estrogen receptor and may be used
to treat a.condition nediated by an estrogen receptor, such gghdpgd ons .

I ncludivwe Joeso4oats being [imted to: premature ovari apck®cham@oszeEnopause,
osteoporosis, 10 nenstrual irregularities, hot flushes, genital tract
-atrophy, lack of |ibido, depression, &bnormalities of lipid netabolism

- cardi ovascul ar di seases, cerebrovascul ar di seases, atherosclerosis,

cor onar Peacllepyedits o&s BR-btakesl ectifeCagefistk) Rak.| GYbal st@sSt rogeni c
preparatjons and 15 isol ated estrogenic conpounds fromaTplant, such as an
Epi medi Ghepl Ritd EBsbatadvikdr sigbermaffiaityetbhnf ER-alpbat newy bk
mendpaus d St : -V t ILfferences in tissue _—
-distribE?Fg%Eaﬁgg %ﬁgﬁ?ggﬁHéﬁgpwggﬁggtg%aﬁgeEggggﬁﬁa ﬁgﬁvﬁgﬁe'opposing

act i onssg6tementbrpresdédvascullarsayetienssthe uirogendesilr abkett anhave
_conpgungs t hat ei%resa a.greference,;or selectivit¥, for one of the ER  »
subt ype&CTBr f FB &R EEAPAL PsSteagrifipgueidn~6fTert 8 prEosAdtelR beta may
be |”poﬁiﬁﬁtERLQMbBapQéEEQQQEBHLCahanhB£i9513§,VbeWmeQE gxaupne W th
respect to hornone replacenment therapy in post-nenopa sal wonen, which is
a mat t eFOBPOUPUHILE hgatthindatWishohigheatafﬁmnéty,tanERPbeahnenérof

prost atLe_ er P I-a..and ,carci_no I n n. Estrogen replacenent therapy
in postﬁ%n%%gﬁéa#ggoﬁgﬁg%geagsBg?gﬁédaﬁggﬁP?ﬁiVﬁc BaSeH” PEROBPEbreast and
ut er i neesanoges. rpMyeROft tMNEX2P031A4P336-REALSR002/ QBSR4 28 o
" Dev Aopnent of ER-beta-sel ective agonists, i.e.:agonists that bind ER-beta :

mﬁtﬁ,hi%ﬁe?caf%%ﬁi%v thrase progephhonhgveean ukeeneased ragkl afing' function |

et >,

of the &AtAEErNEI VOMScer 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 uéed to treat a condition mediated by

| an-estrogen receptor, such as: premature ovarian failure,
20 mepopause} osteoporosis,'meﬁstrual iriegulariﬁies, h0£
flushes, genital‘tradt atrophy, lack of libido, depression, ‘

- abnormalities of lipid métabdlism, Cardiovascular diseases, iina

cérebrovascular diseases; atherosélefosis, ccronary aitery |

disease, strokes, and cancer.

‘25 71" " Compound IT has no detéctablé‘estrogénic activity
‘under #he”cpnditions deScribed'héréin. Compéund II is ' : %
‘useful as a marker to identify fra@tioh(s) of an Epimedium ‘ ‘,‘E
plant that contain Compdund III}‘since Coﬁpound 1T is | |
N present in relatively laige amounts in extfacts-of Epimediﬁm,‘
.30 plant, co-elutes with Compbﬁnd:IIi and is easily'détected by
MS and NMR. . Compound 1T may have ﬁha;mécological e _ .g
activities observed in related prénylflavones, such as anti-= ' ?5
 platelet activity (Chen et al., 1996). | !



- .system the cardiovascul ar system the urogenital tract and 5 bone,.while
~.reduci-ng or avoiding side-effects associated wth ER—aIphasgg%' gdgon. In
parti cul WO,2083/8tdound such as Conpound |11 that bi ndBCHSGRO 6t
affinity to ER-beta over ER-al pha nmay provide a useful alternative to
conventional -“estrogen repl acenent th@r9apy I n post-nmenopausal. wonen, 10
especially in those wonmen who have an increased risk of endonetrial cancer
‘and/ or bfFeERPURAnEEE. arhiviehes BRRpeeba merecstvenghpntbas My be useful for

~ the trea g Q L C rpl.asia.and _carci noma_whil e avoiding or -
" reduci nghg?%{é?g%?eg?sé% s%i:i g%g‘ﬁp‘\%n?% Eﬁ?’al BhaPhePryations @ %rrpognd I
act i'vat eEpboetiiwheptsnt ogenicles@ptor CélgRduad phar andaFRobel e $0kaLed

Conpound,_| t_an reparation of a plant, such as an Epi medi um pl ant,
enri chedtr?ﬁﬁl%%n%‘ﬁgﬂﬁ 1ong ihdk asedredlatedtby apnestrogemedi ated by an

est r ogenréeeepPd e/ , afdCin 8Sa P SIRLMI NAL L e 20 pause;
osteoporosis??%eﬁstrual_ﬁ??%gulari#ﬁgggy 6%EQI%§%6§%§Q% i?%%fgfr \ead
atrophy, traeking 3 eoeditdepmesdiared aprER-Astd iwsiDé té@hdh dptabol i sm
cardi ov | seases, er.ebrovascul ar, di seases, , at herosclerosis,
coronarf/lﬁ"gﬁ@irzyﬂ&oés%%@%,e%f?%%sés%?ﬁl%é’ﬂt ACeorote ¢ has no .
det ect abER-alhimgerbecanid \Gdnpourtnders té&f@é@éiﬁ@%éﬁé%& d herein.
Compound |1 i useful_as a marker to identify fraction(s) of an Epi nmedi um
 plant t A EEHS R dgbiwehas Cammmddifijomay e issefulesimt i n
rel atg vetdgh 96 AMBHES d t ract f i.medi um 30 pl gnt, co-elutes with
“‘Conpound Ig{.l ‘and glas easi d#dgt&ect?e%tﬁﬁ% I\];E&é:nc?wss. E%) #91 may have
i::phar mac dHegin iredmuinant @R dhsdforad isudbelat ed ey |dd arRnesnSuah as

sarti - pl ef acti,vit Chen ef, al ., 1996). WD 2003/040134
: ! ljﬁgfﬂous syéﬁgm)/t e cardiovascular gystem, and the

gastrointestinal and uﬁogenital tracts, while reducing the

“incidence of side~effects resulting from stimulation of

15 ER-alpha {such as breast cancer and endometrial cancer).

Comipound III can be further used tb'regulate anti-

proliferative and anti-oxidant fuﬁctions 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 endométrial cancers in women and prostaté cancer in men, and
other conditions associated with oxidative damage such as -

Alzheimer’s disease.
(1) Menopause

_ During the period of menopauée and postmenopause,
. 25 women often experience one or more stptdms due to declining
.,estrogeﬁ'levels, such as hot fiushes, osteoporosié, |
" depression, mood swings, sleépihg diSO£ders, atrophy of the
_ breast and réproductivé'tissues,_vaginal aryness:and joint
pain. 'An effectiv¢‘way of reiieving menbpausal symptoms
30 involves ésﬁrogen replacement therapy. ' However, tfaditional
-hprmone replacement thérapy, using currently available forms
of estrogehs, bringé about undesirable side effecfs, such as

weight gain and breast tenderness. 1In addition, long-term



29 Epi medi um plant enriched for Conpound Il1; may be useful for PCIT/S&9
Conpound |11 activates ER-beta nore st rongly than it act_l_v.aglg&égﬁo@! pha.
Conpouriiolzbés/oders4 pr epar ati ons of an treating conditi orerstasoza@snedi at ed
by an estrogen 5 receptor, and in particular, Conpound Il may be ysefgl__ 
~for treating a condition nediated by3®ER-beta while reducing or m ni mzing ¢
side-effects associated with activation of ER-al pha. Because Cbnpoundrll
. acti vat eStERgBBt fhepapy $sr ahgbyathaniERedl phah QJOBD%QRHE 1t:>tt mayt Ee-_ ;Jsgf ul -
for 10 .ating, functions in fjssues. that express - beta as ei
predoni%gﬁ#£EE¢?ng6?ﬁfe§ﬁ%hlﬁs£§?s§ﬁ§§ 8f dfEctenirdl braerous system the
car di oveseol Abmaysh@menadflethea1 9astE0haLESt i ﬁgidgﬁﬂo LAE agFgr acts,
whi l e reduci ng the incidence of side-effects resulting ~1 -dal'pha (such
as brea%?oﬁaﬁgéF andi €bnpbeindin| phybnebbrégen heuchsas genisb@iﬁtlnglazlon
of "end [ ce ate,anti_proliferative and anti-oxidan g
funé?idﬁgﬁ%ﬁic ggg’ﬁé%Fg?égggatwf% st ?%dbﬁﬁ%o?h+%u5%eEﬁy%%?ﬁ:thus
Conpourliot | fluslyebe(Thmed &0 41 At 1598 108K ALPESRERT 5 §RIGEESe | bke breast
and 20 .endonetrial capcers,in women and prostate cancer in men, and . other
condi t iR Ak sTRFGR R 0L i PF I 3kt Yo Ra s@trﬁhzr P9 9hei meFherdi sease.

) Nenmpaushe 25v R wes‘pge%éwﬂ% EIRPASE: AN LOSIIEORAYSe,  woren
gf%en experi ence one or nore s nptonsad €10 eéf]?ﬁﬁ%)may ave

different pharmacological actions as compared to endogenous
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.10 estradiol, and that phytoestrogens may selectively modﬁlate _ :
the actions of estrogen receptors in cells (Diel, et al., ??{) é
2001) . )

The differences in tissue distribution of ER-alpha
. and ER-beta may be important with respect to hormone

15 replacement therapy in post-menopaﬁsal women, which is a

great public health concein, and treatment of prostatic'
' hyperplasia_énd Carcindma in men. Estrogen replaéement
therapy in postmenopausal women is associated with increaSéd.
risk of breast and utérine cancers that may be mediated by
20 ERfélpha. Development of alternative ER~agonists, in
pafficular-ERQbeta—selective agdhists (i.e. agonists that

' ‘ £
bind ER-beta with higher affinity than ER-alpha), may be _ n@@)

Pl A R bt s bmmn e an

useful for regulating function of the central nervois

system, the cardiovascular system, the urogenital tract and
25 bone, while reducing or avoiding side-effects, such as side-
o effects associatédlwith ER~alphé égfivation, In pérticular,
a compound that binds with higherjaffinity to ER-beta over
ER-alpha may provide a‘ﬁseful élfernétive to conventional
estrogen replacement thérapy_in prt¥menopausal'women who

30 have an increased risk of éndometrial and breast cancers.



estrogen |l evels, such as hot flushes, osteoporosis, depression, nDod

sw ngs, sleeping disorders, atrophy of the breast and reprqﬂyﬁ

ti ssues, Woag0IED13dr yness and joint pain. An effectiveporgcesor 2543V| ng

nmenopausal synptons 30. involves estrogen replacement therapy. However ,
~traditional hornone replacenent theraply, using currently avail able forns

of estrogens, brings about undesirable side effects, such as weight gain.

and br eadtiipeRaerstssndl Hamtldiryyi canckeng-t er m WO 2003/ 040134 30 9 May .2006

PCT/ SG2002/ 000264 estrogen therapy is also associated with a slight but

si gni ficant increagﬁahn t he rlﬁk of devel opi ng breast carci noma and
enddnetrial carcin 186 4RnFBRoFIEER Bﬁﬁaro ABl braestsdindicath in

phyt oest thgenERUBBtaSigenhshe f y t 8 ducticn
in the nynber of hotlflushesm?%ﬁagyﬁgdhﬂti9 ?§QQE%§%§dE§aﬁgEﬂ g?dence

of breastPchkheeer thseneant aftudiea Lhetheebrahst dPOBFRKONGER- beﬁasone ,
evi degce_t/Q hyt oes ge have, . different pharmacol ogi ca
3e°3 ﬁﬂggﬁégtihﬁicg Xev ie@ gg?Fﬁ to?plgﬂﬂltﬂétgﬁﬁ?@%e@@@ogens

actions as conpared to endogen

may, sel eevevel gysoilalbteashedds6a985a8f LRSI HOGEN§EC £ ells (Diel,
et al. FIrgOO%) %Eﬁ dlfferences in tissue dIStrIb% |oﬁ@%$ éﬁ%g?%ha and

ER- bet a ‘ P} ant T the reamee: ER-betaohe QSPIWedearerm.g}herapy in

POS! - MeNDEPUEA! 10T o i5bed St % L96gal pl1e bealdp concern, and

treatment of prostatic hyperplasia an ¥rogen
1 epl acenBagucedeimayr< i st inen apantsaty WRRSE S S A0S idd £8kd 4k | ncreased.

. 7__r| Skl@f Qéff}?tdeaczgeéjéeerinn%eve%:s? rc?f tEhI?tbentaa%/ ]_:Pa?otneeldrll %\Eaesd a?sysmnated
?ﬁc) with cther criteria of cell prol;feratlon in high grade
ductal carcinoma-in-situ and suggeet a protective effect of
ER-beta against the mitogenic activity of estrogens in
| mammary premalignant tissue (Roger, et al,, 2001). Licands
15 specific to ER-beta may therefore be of use for the

prophylaxis or chemopreventlon and treatment of breast

carcinoma.
(iii) Cardiovascular System

) Both ER-alpha and ER-beta are expressed in
mﬂe 20 vascular tissue. However, in vascular tissue, experimental’
“ﬂwl denudatlon of the endothelial layer leading to smooth muscle
prollferatlon 1s accompanled by a huge increase (up to 80~
.,fOld) of ER—beta in smooth muscle cells, whereas expression
of ER—alpha is unaffected ThlS result suggests that the
25 protectlve effect of estrogens on vascular tissue inferred
- from epldemlologlcal studies involves 1nh1b1t10n of smooth
musc;e prollferatlon medlated ‘through ER-beta (Lindner,
et al,, 1998). Thus, drugs that regulate ER-beta actlon may
be useful for treatlng diseases where vascular proliferation

30 is important, such as strokes and coronary arterial disease.




20 ER-al pha. Devel opnent of alternative ER-agonists, in particular
ER-bet a- sel ective agonists (i.e. agonists that bind ER-beta gwihobbgher -
af f i-ni twotzbes4R34al pha), may be useful for regul ati ngchseabizemeoxi the
~central nervous system the cardiovascular system the urogenital tract and
- 25 bone, while reducing or avoiding s3¥e-effects, such as side effects 3
associ ated wi th ER-al pha activation. In particular, .a conpound that binds
with hi §&®) GeptmplyNesveRsbSyatewer ER-al pha may provide a usef ul 3
alternative to conventional - estrogen replacenent therapy in ‘ _ ‘
ost - nenopausal : 30 _have an increased risk of endonetrial and S
. Eredst'cancers. 3@&288§?§ﬁ8$§3i9nﬁﬁy°?§0éys EFy SESGE2PED526431 (ii) Breast-
and nanadsycifeedewibhudi pietRokheckurBguaBdor9dgRt 1hheasks i Rei.cate that
ER-beta is ch nore, abundantly expressed than ER-al pha 1n these tissues. :
' St udi e%x?fﬁpn?%e PR e839n8{ 1 RERREJPERLBE Heprofuckiookent) sexualr eveal ed v
abnos mabelgpi-idel ial growth and severe cystic breast disease as the mice =~
age (CGustafsson, et al., 2000). In the human, ER-beta is expressed at high ;
| evel s in stromal breast tissues but is significantly reduced in '
pre-invasi ve manmélythenbusan Thisinprkkd hhghfseaekyrédesieaseri prlevel s of

ER- bet ' s associated with,other criteria of cell proliferation

in hi gﬁalg?g%gﬂ&%nj%%? %?I&‘?nb?ral:?ﬂt*g??ﬁe ndreaggest theprwyedalaeasntlf ect of

- ER-bet vggstilnstanihe, M 1998M Eraet | VERYHOE 2 C8L5P §§§.oﬁ“a‘E%BgH?f YnpPrenalignant
| - De

~tissue (Roger, et al., 2001). Ligands 15 specific to a rmay therefore
be of Js}{?sr%rarfer@-pr(ﬁﬁﬂb%ﬁ@sl%rmceﬁ’@n@iw@d@mtlpnemﬂessedtmnt of breast:

can® NHpocampus, claustrum and cerebral cortex suggesting a roie {%l] é

R PR TR S LT NN

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 neurocnal deficit in the somatosensory certex,

-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 agé, the neuronal deficit

becomes more pronounced and by 2 years there is degeneration :
20 of -neuronal cell bodies throughout the brain,-eSpeciélly in

the'Substantia nigra (Wang, et'alj,_2001). ER-beta is

believed to piay a role in neuronal survival, and
consequently, compounds that activate ER-beta may be useful o
for'the”preventiOn and treatment of degenerative diseases of -
© 25° the central netvous system, such as Alzheimer’s diseésé and
‘Parkinson’s disease, as well as disorders fééultiﬁg from
trauma and stroke in the brain. Thus administration of
_activators of ERs may affect importént parametérs;of neural

* function, including cognition and memory. __— 3 -
‘30 (v) Uzrogenital Tract

Bnother tissue that expresses ER-beta is the

urogenital tract. Both transitional epithelium in the



(ii1i) Cardiovascul ar System Both ER-al pha and ER-beta are expressed in 20
vascul ar tissue. However, in vascular tissue, experinental ¢dgpiidgsd on of
t he endowleetopzbsolmyer | eading to snooth muscle . prolipergGeamodess =
acconpani ed by a huge increase (up to 80- fold) of' ER-beta in snooth nuscle
-cells, whereas expression of ER-al pha33s unaffected. This result suggests-
that the 25 protective effect of estrogens on vascular tissue inferred
- from epi $driddleayi eald shedepdtheldlmes s rhicbiircehral $HBOLBNiAHSC! € :
prolifer%tionlnedi ed thrgu%h ER-beta (Lindner, et al., 1998). Thus, drugs
‘that regulEt &R bELE REPPEALRapnIdp&ideeyuPelyist eERLPAG dilgnifésanher e
vascul ar gpaekiteeat beNpr3Beks | rta .St rokes.,an oronary
_arterialgaisease. 9 Nh§R2%8g§V%$§§63/g§81§%538$%§é50§§/g80332ﬁ321?iv)
Central KBPPSu§isgyeenipnlede penntoahcedr uods thpstEfecesbhogensaaye
' assocgat Lk Lethora, of requlatory activities. For exanple, ER
signaFingﬁﬁgggpggggeré%r% Eﬁ?gﬁﬂgaﬂﬂggéxﬁﬁlmedéaE@ﬂthBPpghnE neeharman
- brain, the highest expression of ER- al pha has been found-in restricted .
-areas of (vhy ThgpgHabatabe cbypdt hal anus. In contrast, ER-beta expression is
low in these areas. ER-beta is nost abundantly expressed in 10

hi ppocanpus, claus%run%and cerebral ,cortex suggesting a role - of ER-beta in
the nodul ati on of COYATETHR, ShEtee{iahdoabler eXpuees | BR—Petahbn human '

(Cster|undrmel ghes #00%cdhe B abpsseheEERKM s oI sever al

nor phol ogi cal abnornalities. There Is a fegronal feuronal hypocellularity
in the bRBfROYen receptor levels are elevated and the tissue is

, iiil.lO hyperplastic, suggesting aﬁ‘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 suggestlthat
ligands that activate BR-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

th) - with ER—élpha activation, such as deep vein thrombosis, and

‘strokes due to excessive blood clotting.
- (vii) Reproduction

BERKQ female mice have reduced fertility
25‘ (Pette;sson, et-al.?-ZOOl). 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. Utérine dysfﬁnctién-also-

contributes to infertility in BERKO'micé._-ER—beta,“but not’




15 with severe neuronal deficit in the somatosensory cortex, especially
- layers i, Ill, IV and proliferation of astroglial cells nrpipiBodde
< cortex. wiszobkh¥esd4mi ce V,, and a remarkable in the |i mpicg/e¥od yt age,
~the neuronal deficit becomes nore pronounced and by 2 years there is
- degeneration 20 of-neuronal cell bodiges throughout the brain, especially
~in the substantia nigra (Wang, et al., 2001). ER-beta is believed to play
. a rol e hERIeHR3! iSUBKIYRkLscANd S t +GQNpo : : tivate
"ER-beta mm bgghgeful. Fbr fﬁg gPeggﬁtﬁgﬁsgn XFFggfneﬁgﬂ%fbggégﬁgfative
- di sease¥i3r 2zooxpermAtr do nelktveuprepst BRrbetiehinsthkzhekmke,s di sease and

Par Ki nsQn'. I sei; _aswell.as_disorders resultin rgm-trauma and stroke |
in the'%?g%ﬁgkiﬁgé%g ﬁi%ﬁgk?gﬁi8H°8ﬁsg§cPF¥a$8rESSEUERgoﬁa§r§FFéBE :
i npor t acerpadanktiads' odf mager ahfekdeiton, TRGLUdiB8seaEY bicon and menmory. ¢
30 (g)'gno%gaitﬁh Tract Another tissue that expresses ER-beta is the ,
ur og8ni t-aFPFEcthaBoPRRt AghaVREBNER-BpFehePeahfinalhy may2b030640884 33 9
MRy 2008n ECLLEERGOROPAORE S LALILN, 300 hEE, £PI [Pl UM OF the urethra, the
‘sem nal vesicles, "the prostate. an ki ney pelrvis ekXpress significant :
quantities of ER-beta nRNA. The expression of ER-alpha in these tissues is .!
l'ess pr éWdkAdeBandiovasculivcPionasei and yLipopontéhe detabotibinogens ni ght

be nedi ated through ER-beta. (vi) The Prostate d and '

Epidemiological, clinical trial data, and basic

Lty YRy Ay

science studies suggest a causal inverse relationship
10 between phytoestrogens and cardiovascular'disease; : -
| Populations with high intakes of dietary phytoestrogens have
';ower rates of cardiovascular disease (Tham,.et ai., 1998).
-Many epidemiological studies indicate that hormone
replacement therapy is assoéiated 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 mgféonjugated;isdflavqnés /day relative t0 leve1s'during a
' ?pntrol period‘when they were fed isoflavohe~free soy QJ;)'
products. In another study, hypercholesterolemic posﬁ—' | |
 menop§uéa1-women were randomly assigned to 6 months of 40g
protein‘supplémehtation/day of ¢asein‘or éoyhﬁfdfeiﬁ; Soy-
25 products,ldwefed'non high-density lipoprotein (non-HDL)
,‘cholesterol'and‘increased HDL cholesterol significéntly.
Both soy groups experiénced,improved total cholesterol/low-

density lipoppotein/éholeSterol ratios.
 {ix) Cancer

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

biologically.activé androgen or estrogens.are‘asséciafed



Prostatic epithelial cells express ER-be ta'in normal rats and mce. In

- prostates from BERKO mi ce, androgen receptor levels are elqyg%_qogpd t he
ti ssue iWOROOHMPBEpl astic, suggesting an inportant rol BCOAGRR2ZDEIE | N t he
mal e for regulating.the gromh of prostate tissue (Wihua, et al.; 2001).
Studies in human prostate cancer indi Ste that |oss of ER bet a expression
i's assocjated,with grogression fromnormal prostate epitheliumto prostate
15 cancewl%ﬁb}gﬁfﬁ?,ﬁg gisk ohopyostabeccancarsiggesh ahdtwithgands that -

acti vat ei ERrB85a8d BY sReoHSEEY-; 1 L] vention and/or_ clinical managenent
of prostatic, hyperplasia an %ros%a§e8%§%§€r9a%?£5efﬁ-g@W%Etive agoni st s
may ‘be uBeFBiteobhe hposithveremssotiptbsh abt CehIPEERbAS] é‘néné’xggeﬁ@ﬁgi noma
whi |l e avoldi reduci ng side-effects associated with ER-al pha
9% f&%%ég Wi a i
activation, such as deepVerTs 1 i oibbsPItrogens st¥oktRvensely excessive
bl ood5cl assoapatédiidh Refashuct ipn BERKQ { erdl 8,11 {fav reduced
fertiljt%%gf (Pettersson, at al., 2001). Poor repg%%%% i%ga%aﬁ%%??§ in
BERKO ni TS dtief el Herideingin botrai o veonu baidi ot €6t . thénkd kg ERKO
( ER-al phgh rihen&nQe a ) wh ovarian ‘defects are the result of
pituitary dysf unct%\% R T RS mm SR B sndomRipiamy itsel f.
There i A mardasth 130 Hesnec iHaerofrIRA@ dItaA-ANY, Ak IHGLEase 4.0 éc{‘e nunber
of foIngfa i, t remature atresia. Uterine dysfunction al'so contributes
SO0 At Iof]vy\':lﬁa RRPud atiRnset a, Thsutl awststo mwhyes0G8re WO 2003/ 040134
PCT/15G2032)1020264 ob 1Rl As 115, & ) L8 Jumen, Lesti s, Some
 patients with azoosperma do not e?%&%@%’ et ST RPRW&tions
iﬁﬁj . have 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 thét 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
53:) ‘associéted with'breéstfgancer in.premepopagsal women (Lée;_
e et oal., 1391). Soy and fiber consumption was also
asSOciated.with a reduced risk of endometrial canCefg Thﬁs‘
25 - discovery of new phyto—agohists”which.éctivate‘ERs,.in |
) particular ER~-beta, may provide a valuable élternative:
treating many conditions in men and women. This is in
- relation to many important diseases'that atfect the

cardiovascular health and cancer risk of aging populatibns.

30 ' The invention is further illustrated by the

following non-limiting examples.




suggesting that ER-beta agonists nay be useful for treating certain kinds
of nale infertility. Thus discovery of [ligands that can actgyal9odr beta

- speci f iwalzoysoxaissbe of use in treating both mal e andptemahfiond2eftility.
(viii) Cardiovascul ar Di sease and Li poprotein Metabol i sm Epi deni ol ogi cal,
clinical trial data, and basic sciergg studies suggest a causal inverse
rel ationship 10 between phytoestrogens and cardi ovascul ar di sease. -
Popul atEgamplet i : hEgkebil akesEOhaghbatl 86Y EQEEEB%EBEQ:QSB%;QQE? | ower rates of
cardi ovascul ar di sease (Tham et al., 19 ny epid ogi cal studies
i ndi cate that hornone repl acenent therepy i s associated with reduction of
the® 15 ri sks .of E%?Eﬁﬁrgrﬁ@h?%oﬁﬁéeﬁbénsﬁé hazba posbi beportedi oprot ective

rol e. Seysnal ohusaangr i alesBavenr epghipdongholester ol Lovering effects with

phyt oest r ogens us“a srgnifican Bion A

not ed |f1r<pmeaeoomesaiahonenajt\hen t(bbyameauﬁedmsmu papdeshg, Wi th 45 20 ny
Conjé,l | sof | avones /da reI ative to. levels during a  control period
“wher? t %P‘ér? ERS oFFasRed rEeE %‘\}rﬁ%ﬂuﬁsseptﬁraﬁsthwtgt wajng

hyper ctﬁ)l@élprpégg@ic St fm@@@@@gg megy e o assigned to 6
mont hs of 40g  prot efﬁlgsup%l ehent atlo% day O%E%agé?ﬁgogl%oy protein. Soy 25
- product%d¢@ﬁ@i@@dnbh %ﬁ@h@dbnS|qubspmeretgruuﬂdpnmtﬁhd whohesterol and
~increa rol ntI Bot h, s gLoups experienced. '
i mpr ov%ﬁ%”%fgﬁ éfe‘?rofﬁl :ﬁg IF?)O%?‘?J&?%FC%’? é‘i”é?o‘? ratios. Both
endogersiic aintl BO®OE NotlsarsEX - @fﬁ@ﬁeﬁmmvsh@esﬂtﬁéé@qﬁts@ewth various
cancers. High | evels of blologlcally active androgen or estrogens are

O e st il

asSidti AP MB 0US/ 010 184l 35red with Whatman Grade I (11 um pore \:—-"5?)
' ‘ ' m':s-w'_;“_.' :

s;ze) filter paper. The herbal,re31due was re-extracted a

second time with the same solvent for 2-3 hours. ' Filtered

extracts were combined and dried in a rotary evaporator. |

Dried extracts were_weighed and resuspended in 100% ethanol
15 or methanol to a concentration of 50mg/ml. Each herbal

. extract was screened for estrogenic activity in-vitro at a

final concentration of SQ pg/mi.

To assay estrogen receptor agonist act1V1ty, Hela
cells were grown in 24-well mlcrotlter plates and then
'20_'tran81ently co—transfected with two plasmids using
llpofectamlne The flrst plasmld comprlsed DNA encoding “Q-:
human. estrogen receptor (elther ERmalpha or ER—beta), and | |
the second plasmld comprlsed an estrogen~dr1ven,reporter |
- system comprlslng a lucrferase ‘reporter gene (LUC) whose
]25. transcrlptlon is under the control of upstream regulatory
| :elements compr1s1ng 4 copies of the v1telogen1n estrogen _
response element (ERE) cloned 1nto the mouse mammary ‘tumor.
‘v1rus (MMTV) promoter {the full name for the reporter system
.belng “MMTV-ERE-LUC”) . Cells were exposed to herbal
30 extracts in RPMI 1640 medium, supplemented with 10%
| eharcoal—treated fetal calf serum, 2mM L-glutamine, 0.1mM

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




9 Ma, 2006 PCT/S&002/264 with increased risk of. prostate cancer in nen
and with increased risk of .ovarian and breast cancer in WOREQ.y 26WsPite
. .the posiW¥Wh2803H8¥di ati-on of endogenous and exogenous ekcrﬂgmm&izsh - ,
" cancers, plant estrogens are inversely 5 associated with cancer. It is well
established that cancer - risks differ trikingly in various popul ations of
the world. Hornone-related cancers of the breast, ovary, endonetrium and
prost at e"PATE Bbed’ TeptRt2d5% ocarbynbgiaxidacinasbaton. 20-fol d bet ween

popul ati \ S e ' 10 _typically, observed in ian .
popul ati%ﬁ%‘?ui\iﬁ?‘éiﬁ%pﬁ?%ﬁo%’éﬁg%%‘g%|é%JF? %Js%ﬁ Bfe‘f“é) WERYEAHEgh cont ent
of ‘phytpesitigensontiobs caskepbivaoe weUlY {ip@sadn £ SR8ASEBvedt Kol ybaba
M Lopez; D. Case-control study of phyto- oestrogens and breast ‘cancer.
Lancet. IHIFEE li%rrbﬁgwt(@%%@? WOPE 491559l vRE fhpor telhamat ersignificant
reducs i Qiett amid EASHe Sanefdd I SEPND, v res @]gg_-! ost nopausal ywomen who
- consuned phyt oes?r ogens. In %glg% udy o ¢ OI|1an- %bri%fa{r;rglf &??vé% Lr%ported
that tof comgibption pesiodi grr¥lcanty ahkddveridelphassipeiated with

br east : Tham . case-contro] study in Singapore showed that
soy pr oguct S rv\%c?eéallfn@}eeré%%ﬁ)'an@%rﬁ ﬁﬂf‘?’g‘?%dL%‘to YRy vag asideded with
‘breast canterelln DysmnopaISalctiMiEibl 1Resurdied of 138 Fe Sy and fi ber
consunpt icg:ln, s alsq associated with a reduced risk of endonetrial cancer.
Thus 2% 'Jsv\é%ﬁver“yl & SWIEMANSEtRToni At npgerH acadhiatie JERsE tilre parti cul ar
ER- et ahdfyaPTaMdea val ua ternative treating many conditions in
men and wonen. This 1§ i ? lé?%;gtsl@(?n tag'?hfaonl;d ilrlﬁt?oﬁ'etafrﬁg it géﬁ?é%% af f ect .
tge cafditdwidoulas despatriedant caateobdervedf iaginegRard aldmis) '
L - cells. BAll data points are in triplicate.

[

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

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




30 The invention is further illustrated by the follow ng non-limting
exanpl es. 9 May 2006. WO 20031040134 PCT/ SG20021000264 36 Exagpbeodl: -
Scr eeni-wg mlosnis for estrogenic activity El even Tr adidisgdedzi _ _
herbs. with reported "Yin' or "Yang'. action in traditional texts were .
purchased froma commercial retailer3g obtained fromEu Yan Sang, 5 L

Si ngapore) and screened for estrogen receptor activity using a-cell-based
- report erapdeelassayecfilageolichbsbar €ori datirobeadci Actabhieylushieybs were -
ground, mxed with . appropriate solvents and allowed to soak for 5-7 days !
at 37CEBﬁai‘Bba‘Vé‘EfihW@ﬁ,‘EB—E:FEPCV\ﬁ?Eﬁrf-ﬁé grpeadn Haleheeldssupernatant was
filtered with Whatman Grade | (11 pmpore size) filter paper. The herbal .

resi due TEXT (o IC Y1 eT g oM T3t tvent—for—2=-3 . .
hours. Fl}ﬁi@?%élgd%{éﬁ%%ct S were c%ﬁ#&g a\gﬂr#d‘ {H'rél;‘gdz ?ﬁ.ﬁgi?&& §§}§Pé§380r ator.
Dried extracts were wei ghed aifiblck simemenced dwerl 088 eshaadliol5 or net hanol -
to a concentration of 50ng/m. Ea(ih herbal extract was screened for
estrogenic activity in-vit r o V@higds)i g concent r ALA¥A &F) 50 g/m. To assay
estrogen receptor agonist activity, Hela cells were grown in 24-well - :
mcrotitgpimtal@s apeciden 2gF Fansiently co-irangpegted W L two prasmids = -
using |ipofectam ne.  The first plasmd conprised DNA encodi ng human. Lok
estrogen_receptor (either ER-al pha or ER-beta), -and the second plasmd
conpr i s AFCeERE ogerrIitaenZr-8porter system conPrising: a |luciferase __:
reporter gene (LUC) whose 25 transcription is under the control of upstream' ¢
regul at of yen £l St s conpri sisng 4 copies of the viéel ogeni n estrogen

asphbdélOides

Curculigo 0.9 2.9
orchioides ' a

Cuscuta chinensis 1.6 - 7.6
Polygonatum 0.8 | C 2.7
kingianum

Morinda officinalis 1.0 3.9
Pboralea : | 5.9 o ~ 23.1
corylifoloa , ' ;)
'Angelica sinensis 0.7 o 2.6
Lycium chinense = 1.3 ’ 5

Radix astragali 1.1 -4-2_.




response element (ERE) cloned into the nouse manmmary tunor. virus (MMIV) .
pronmoter (the full name for the reporter system being "NNW@TQBEQQQK?)..-
Cel | s wewe mupomexd to herbal 30 extracts in RPM 1640 pegkgitozesipg ement ed
with 10% charcoal-treated fetal calf serum 2nM L-glutamne, OinmM -
non-essential am no acids and 1nM sod3dgm pyruvate for -42-48 WO '
2003/ 040134... 37 9 Max, 2006 PCT/ SG2002/ 0264 hours at 37C in a 5% carbon

- di oxi de EReMPALOR: MEEREY' £6Ple¥tr&Etl Sy cxpesssed Lo esddidiind ()1 #Mrm served
as positive controls. Replicate wells exposed to the solvent " in which
herbal ekpigediufeberli ssol ved (i.e. ethanol or 5 nmethanol) were used as
negative controls. After the.42-48 hr incubation period, cells were rinsed

wi th phosphate bu . sal | P Sfse b a p) was

- added, and cell I%&%%%%&*%%e%%%#%g@%r%n%% éo’&ﬁoum feWraEr‘se activity
© with a | pnepanetieas #&sscobjead cimdtzample of, tdecdift hes badrexiteacts i s
expressed as.fold-jncrease. in |luciferase, activity as conpared to that

observedSPhViRbat i Yatebr#?d| VARkPES copingkirngi ¢k SHrangh and pli cate.

From t hempfkhh8) N2hYwSEE LMY dstdle £ YETvelted balpaxidaed s, Epi medi um
herb (m xture of . E. Brevicorunm 15, extracted wth 100% et hanol was found

't o exhi bPreparedi ghtey 1R arpier s1s molyenty was ipdepgradhdnedsiiiging
lucifer. . Vi 3.7, .f0ld above trols e sed ,t.o vehicl e, al one
~ (Table ﬁ.l clﬁsﬁléc%%]\:}%t‘f/l%swaa %tfl%’ﬁ%)g}'%%'frﬁ haﬁ%ﬂ?&?ﬁeé’r%&re&t r adi ol
(inM. W3 2008808048408l or a mixture of alcohol and water as - '

~. 10 solvent were prepared by soaking the Epimedium herb in

li#j '~ solvent for 5-~7 days at 37°C, to obtain ES crude éxtract.

The ES crude extracts thus obtained we&e 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.




.9 May 2006 PCT/ SG2002/000264" Tabl e 1 Screeni ng of herbs for estrogenlc ]
. -activity using. ER- al pha and MMIV- ERE-LUC reporter gene |n9hﬁhﬁ2@@5Is i
- ‘Her bal wetweaisois3t rogenic activity Activity conpared ptrgsGdonzesease over ¢
"'to estradi ol vehicle) Epithedi um speci es13.7 Di oscorea opposita2.8 B
Anemarrhena 4.2 asphodel oi des Curcul i4¢® 0.9 orchiaides Psoralea 5.9 ;
.corylifoloa-Angelica sinensis 0.7 Lyciumchinense 1.3 Radix astragali 1.1
(1nM (Q&bﬁé 2: 1&52r9g@n&hya&QQGltka&DQS/@&Qﬁ%4ea€fé$£%0QﬁkQﬁQﬁ§ﬂ 39 '
‘Exanpl-e, 2: Method for extracting estrogenic conpound(s) from Eplnedlum

herb EpPﬁe&?ﬁﬁﬁﬁ@FBDeYﬂFBcFaFEsuér§@év@%ﬁﬁacﬁﬁtﬁﬁ§t5pW@§§ré@*ﬁ%xhégbr|bed

-in Bxangl %oi‘iceﬁ’é%ﬁﬁ&ohoofaWpEpﬁl

Solvent used Estroganic 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
-10% water
70% ethanol:  38.9 - " N.D.}

30% water

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

30% water ' ‘

100% methanol 46.5 N.D.-

* Boiled for 2 hours at 100°C

5 # N.D.: Not done




5 solvent. Water and various conbinations of ethanol and methanol in water

were tested as solvents. Extracts prepared using 100% wat e \as, $&jgvent

Was, prapacens/owssboi ling Epinmedium herb with water foPCRSGIIz/e026xt racts

prepared wth 100% al cohol or a mixture of alcohol and water as 10 sol vent

were prepared by soaking the Epinediufiherb in solvent for 5-7 days at

.37C, to obtain ES crude extract. The ES crude extracts thus obtained were

. tested EpampkerdgePoscaréspoige asomipsrisbnd ofi ERaophdel eksesctTabl e 2).

As shown ighT ble 2 i‘L_:;nder the %gsen}._ﬁ ondi tions, 100% et hanol was -
found 't "bE® t A2 TR TS BFPETR i TR EPRel {97 UERt s tested for extracting

est r“pgeni c activity- from an. Epinediumplant. The traditional nethod of
boi ling = with 1009%ymhediiRShéiedekiribe (B 4PugSt £Q98REE) agikvity. For

- all subsequent experinents, an Epinmediumherb 20 was extracted with 100%

I3

e

'-“

et hanol RECRAESH MWES ckiffe eshanel  anGleoosidd1Blample Ry Padke 3

PCT/ £§E% 4 € : r | C fivit f ES crude extracts
obt ais‘f?e vgé)(e}é?? a%#%%%%%ﬁ%r?%ﬁ%%%ﬁ%%l s?fef‘()?? c?%m%?régt%gt ed at a
concent resttiectofa Spgidr £o:S0d sterdgensbe Bs¢t DEEDy Cagcléytt yEsEr pgeni ¢

activity, to prepare(% of, | nMestradiol)(% of 1nM estradiol) extracton
ER- al phdt R Deta Bt e RE 9% IraeeR e Rt | BR-abzhag @nds wat er

T 20% et hMréﬁuM%ﬂ@{eﬂ@é &nclude: (1) ES crude extract; (2)

the physiological estrogen, estradiol (E2); (3) the

10 phytoestrogen, genistein; and (4) the estrogen antagoniét,

ls )

TN
]

A

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 aé fold
15 increase in luciferase activity.compared to cells exposed ﬁo
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

N

?ij§~ 0.5ng/ml to 50pg/ml, showed detectable activity at 50ng/ml,

rising to a maximum at the dose of 50pg/ml. ES crude

extract activity was-apout.SO%uof estradiol (500 ng) at the

highest dose. The ECsp of genistein was about 110 ng/ml .
"25 Tamoxifeh'(aﬁ estrogen antagonist) did not ‘activate ER-alpha

under these conditions.




30% et hanol : 22. 6050. 46 . 70% wat er 70% et hanol : 38. 9N. D. 1 30% wat er 100%

-et’hanol 80. 71715 70% net hanol : 63..8N. D. 30% wat er 100% net-hanppg6o8bs D. *

Boi | ed Yer20@3/030184s-at 100C 5 -# N.D.: Not done. WO 2003940305020, 2006

PCT/ S&G2002/ 264 41 Exanpl e 3: Dose-response conpari sons of ES crude extract

with known estrogen receptor |igands.4Epinmedium herb extract (ES crude

. extract) was .prepared with 100% et hanol as descri bed Exanple 2. Table 3 5

 shows t Rakdes &1 e Jveres e asploatsico neh iHE @rﬂﬁtemn(&dﬁ[par@@ rRct -assayed
‘for estr%ggnkéﬁﬁdt|V|ty as described in Exanp 1, wherein the estrogen
‘receptor Was LLsffgn \ﬂ?é{&aﬁquésﬂe%@ﬁ)%@ﬂ%lwrt@}) gESer ude

extract as(say.t he phyS|oIog|caI estrogen, estradiol (E2); (3) the 10 BN

phyt oestrogen, genistein; and (4) the estrogen antagonist, tanoxifen.
|ncreacnngAhnnhnnfraflnnq of test conmpounds or_ ES crude extract were

assayed! °I§§trogenlﬁtst§@dl\ﬂ]¢y Gentitetiost cBapoxihfisn and BEScrudede extract - g

are shown in Table 3, expressed as fold 15 increase in luciferase activity -
conpared to cells exposed to vehicle (ethanol) only. Extraght a. point is
the mean " SE of _triplicate sanples. Both estradiol and genistein displayed

Qstrogenic Estrogenic Estrogenic Estrogenic

activity aétivity activity activi_t'y
0.5ng/ml  17.528 +  1.505 % 1.526 & 0.879 &
1.193 0.077 0.084 0.027 ey
) | G
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
o e o o )
50pg/ml  N.D. N.D. = 0.009 & 13.689 + I
' - 0.009 - 0.330
100pg/ml N.D.° . N.D.. CN.D. 14484 %
| | 0.609

5 # : Not done
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20 strong estrogenic activity with nmaxi mal stinulation of ER-al pha by

' ngenistein observed at .a dose of 500ng/m . The dbse-responsevea) 2668 crude

extract  wanosagas4r angi ng from 0.5ng/ M to 50g/ M, shoreTiscmonodoadl e

activity at 50ng/m, rising to a maxi mumat the dose of 50g/m . ES crude

extract activity was about 50% of es#Badi ol (500 ng) at the highest dose.

TheEC50 of genistein was about 110 ng/m . 25 Tanoxifen (an estrogen

~ant agonll'!‘sxa)myld Aot Betemule ERewi@baactinvity tdeER-eaphd iqs b0
2003104 9 006 CT/ SG2002/ 000264 42 Tabl e 3: Dose response of ES

crude e %# %5%% ®stradi ol , genistein and tanoxifenon ER—aIpha

repdrter gene assay. DoseEstradloIGEnlsteln Estrogeni ¢ Estrogenic

activityactivity Ochbpgdal 1dgeash ile 395t 4 ﬂnéﬁ%@%ﬁa‘%ﬂ%ﬂ”aﬁ&aﬁoﬁ%
" 0.2190. 168 50n33n121 1336. 690 1.5280. 752 500ng/n126 69631. 2 0. 7231. 336

. '511g/ L. 3%t ypRiwdng te R ERgblpha ligand-binding pocket (LBD)
5 (Brzozowskl 1997, Pike, 1999). To determine whether ES

“crude extract contalned compounds that blnd to the ligand-
blndlng pocket of ER-alpha LBD, we tested whether tamoxifen
(an estrogen recepto; antagonist) could block the estrogenlc
activity of ES crude.extract {(prepared ﬁith 100% ethanol as
. 10 descrlbed in Example 2}. Hela cells transfected with ER- |
'ﬂi;) 'alpha and luc1ferase reporter gene, as described in Example
| 1, were exposed to 1ncrea51ng doses of tamox1fen.(an
estrogen antagonist) in the presence of fixed‘dose of ES
crude extract (50 pg/mil) (prepared with 100% ethanol as
15 described Example 2) or estradiol (InM)-. Activity of both
'esttadiol'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 antagonlstlc or synerglstlc actlon -of

20 RS crude extract on estrad101 activity

"Epimedium herb extract (ES crude extract) was

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

25 genistein, in the_presence of fixed-doses.estradiel (1 nM).

" The estrogenic activity of ES crude extract (at doses
ranging from 0.5ng/ml to 50pg/ml) and estradiol {1 nM)
togethet was no different than that'observed with estradio;
alone. Thus ES crude extract. at doses ranging from

30 0.5ng/ml to 50pg/ml did not 1nh1b1t or augment the act1v1ty

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




3

50g,/m N. D. 1001tg/m N.D.:N D.. Not done Tanoxifen ES cr _aggéé%lcggg

‘Estrogenic Estrogenic activity activity 1.526 0.879 0.08

i.037 0.055 0.075 0.493 2.004 0.045 0.127 0.524 5.029 0. 062 0. 146
0.731.9.162 0.031: 0.538 N.D. 14.484 0.609 9 May 2006 WD 2003/040134
PCT/ S&2002/ 000264 43 Exanpl e 4: ES crugg extract activity on ER-al pha can
be blocked by -tanoxifen . Crystall ographic data indicate that ER

[ i ndi h -al pha |] d- bi ndi ket (LBD) 5
(Br sozowsiiendite Woah Vgl (S SRS Slde roie oot i Lavt pugt
cont ai ned aeimpHids thar Myth i@ $hec | & gaRde s b Hdl 09, DTkt aQEjﬁg:s}'. pha

LBD,” we tested whether tanoxifen (an estrogen receptor antagoni could

bl ock the estrogenic "activity of ES crude extract (prepared with 100%
et hanol a&¥ample 6: ES crude ‘extract agonistic activity is specific

to ER

5 ’ | " ES crude extract was prepared with 100% ethanol as
 described Example 2. Plasmids encoding either PR ’

-(progesterone receptor), GR (glucocorticoid receptor) and AR
fandrogen receptor} were co-expressed with a.fepOrter gene,

(PRE):2-Luc, that contains hormoﬁe—response elements that are

J;D 10 common to all three receptors; PR, GR, and AR activity was

determined by compéring 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
A 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 estrbgenic
activity, resulting in a maximal 14-fold increase in ER-
 a1pha activity at a dose of 50pg/ml with ECse of about
.150ng/ml, comparable to that observed for genistein
(llong/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
érpde extract (at 100ug/mlL) was also comparable in activity
_ to genistein (at SdOng/mL), one of the modst potent |
30 phytoestrogens.

. SUBSTITUTE SHEET (RULE 26)




10 described in Exanple 2). Hela cells transfected with ER al pha and
luciferase reporter gene, as described in Exanple 1, were expopedode®-

I ncreasi W@ Wo¥ew1df tanoxifen, (an estrogen antagoni st pCEscRow/opsesence of
fixed dose of ,ES crude extract (50 g/m) (prepared with 100% et hanol as 15
descri bed Exanple 2) or estradiol (InM5. Activity of both estradiol and
ES crude extract can be conpletely bl ocked by 500ng/m of tanoxifen, '
suggest i Fgampde E'S Bssdy Eolr anitageiaies ot eyRbriBEe i cOMBPURLS Bﬁat bind

to ER LBR, E? EE?P_Assay of antagonistic or synergistic action of 20 ES
prude extrdc adi ol activity Epinmediumherb extract (ES crude

extract) was prepared with 100% et hanol as descri bed Exanple 2. Estrogenic
activity was assayed asudeseki-Raeti haEXarRLe ! r ed to

I ndi cated doses of ES crude extract gr % geﬁ%gtggﬁh-?gﬂfhgtﬁ §8 n8 of
fixed do§8§V@§Fraéﬁoﬁe§§rﬁth Exhwpdet 2ogAdiditaoni vt gsobriSecrude extract
~(at dgseg Egnﬁ ? f.,rom0.5ng/ M to_50g /n1é and estradiol (1 nM together
was no drrrErs hdRSERaf T6Ms ePYLBLE o h180Ke 48l oflid] vk, eThus Eﬁycrude

extract, samdosesncanah s toop 30 Qunoghilelo spALglnly did pot Lahibit or

augnent the activity of estradiol in (at
doses 9 fByrepostay gergi agstenm Oisnghel pres&figé b} ﬂiﬁ@ddd@ségtoﬂtsplay

any ant gi ects on_estradi ol activit Exanpl e 6:
ES crudeﬁgg?éga%ggg%%féggé i?¥V|fé |%r%?EEF?FQPe¢cﬂ@§P¥£S%?ué%)extract was
prepareddmhydmdfﬁﬁtdﬁ&éwmheﬁslnﬂeﬁéé é@%&#%ﬁfp|e 2. Plasm ds encodi ng
elther PR (progesterone receptor), GR (gl ucocorticoid receptor) and AR

_} 10 Example 8: Methods for fractlonatlon of ES crude extract

~

using Diol and C18 solid phase columns.

Bicassay-guided fractionation was performed: to
identify the bioactive compound (s) . Estrogeniclactivity'Was
assayed as described in Example 1. ES crude extract was

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

G 20 ~extract collected from polyamide column was then subjecfed

TU“), - to Diol flash vacuum chrematography using solvents of

increasing,gradient profile: hexane, 1:1 hexahe'Cﬂﬂib
'-(dlchloromethane), CH,Cl,, 3:7 "EtOAc (ethyl acetate) CHQClz,

. 3:2 EtORc:CH,Cl,, EtOAc, 4:1 EtOAc: MeOH, and a final wash

_25 with MeOH. Eluted fractions (D1 to D8} were evaporated to
: drynese, weighed and resuspended in ethanol at three

dilutions for measurement of ER-alpha actlv1ty as described

in Example 1.

Measurement for estrogenic acﬁivity_indicated~that
- 30 the most potent fraction was D3, eluted with 100%

dichloromethane. 'At.a dose of 25ug/ml, eetrpgenic activity -




(androgen receptor) were co-expressed with a reporter gene, (PRE):2-Luc,

- that contains hornone-response el ements that are 10 common tgnval boddrr ee

- recept Gy 20d3R40BR - and AR activity was determ ned bype@iaadizRgodsyci ferase
activity in,test cells as conpared with control cells exposed to vehicle
“only, analogous to determ nation of #8trogenic activity in Exanple 1.
Estrogenic activity was neasured using ER-al pha 15 and the MMIV- ERE- LUC

- repor t enfgese faacteser waed ovR rEXarBLa dl hilie PHESEN R 1ES Gt ract
.in doses from 50ng/m to 100g/m did not "have any effect on related

, st er oi #or é8eprdrs cbPRIvER @i tARESe patider egane c&%/sraemsz{, p{g‘?m&@ ,g:on:i r ﬁ;; i, rrEIS
crude extract..displ ayed. strong estrogenic activity, resulting in .
14-foLd§FH8rSégéigﬁoéﬁghQPshsgaEﬁPvi99 éP‘é-d6§ém§fh@GgﬂﬁﬁU%%ﬁﬁ EO50 of

~about  4S@rgLEtoncaERAr 8DE61HO 1 hBREAARS §hY e tlplgeusTLE) ni | IOng/ i) in
Exanpl e 3. Thus, estrogen receptor agonistic 25 tivity~o S crude - :
ext ract aGasvip¥cheingt 8vER hidhas thros$hedachiservess wilthepvedadioh rel at ed

nenber s ;of _the [ eceptor, superfam Ly under, the condi ion% t est ed.
ES crudéQeQ?Fagf§?g%8{%6Lg/ faﬁﬁ%ogﬁs§§Co ar Iéehﬁ%§9tW9F 50
geni st ediicihor&féhpant) inonexahe h8oBDeLHRAt Bokt3PePhyt 0OESt rogens.

SUBSTI TUTE, SHEET (RULE 26) WO 2003/ 040134 45 9 May 2006 PCT/ SG2002/ 000264
Exanpleéggh£é§%?e§€%nﬁn?%ﬂoﬁ9§t?Ehﬁl agrépyestnc darhdorsmehhagR PR and AR

ES crudgesyéeeste Y@ Qﬁ@@é&egsﬁfégeﬁggggﬁEQ@@9§ QBout 2-4 fold

10 higher than for equivalent concentrations of crude extract.

- ARG ANE

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;

i5 - Solid phase fractionation was also performed using
_ Cl8 columns. ES crude extract (prepared as described in
Example 2) was applied to C18 glass'columns and eluted with
double voiumes of water, followed by different combinations
of H>O-MeCOH mixtures of decreasing polarity resulting in -
20 collection of fradtions Cl to Cf. Bstrogenic activity‘in--

eluates was méasured‘as described in Example 1. Maximal ER-

élphé-aCtivity was obseryed in the C4 (70% methanol in _ el
'Wétér),and c5 (90% mephanol‘in wéter); Eluates with a :
{weaker estrogenic‘activity was also detected in the C7 (100%

 ‘7;25' mefhanbl) fraCtion. Thesefresults.suggest that . estrogenic

PR

activity'was likely to.be due to more than one species of

-estrogenic cbmpdundfpresent:in,the ES crude extract. .
‘Example 9: HPLC fingerprintihg 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 aﬁd,anélyzed

using HPLC (Luna Phenomenex 018;'5um 150mm x 10mm} column.



solvent, as described Exanple 2. Addition of ES crude 5 extract at doses
from5ng/m to 100g/m did not exert any. significant inhibigd®rmy 2006

syner gi swiocoed/dderss on, GR, PR and AR reporter gene sysCesG200200020€
presence of fixed doses of: (1) hydrocortisone, InM (2) progesterone, .
100nM or- (3) dihydrotestosterone, |ImMMrespectively. T 10 Exanple 8:

Met hods-for fractionation of ES crude extract using Dol and C18 solid
phase coPsing. aBgrasisaptgoifds0sf neetbnistrion Wasnperhouy®dd oppoglentify the

bi oacti'v (o] und(s Estraogeni c,activity was assayed as described in
E;anplgvé¢ﬁEgB§rH8% é???ﬁg?daég X%eggeﬁaPé&OWﬁFHQEG@%PéthaﬁbIOﬁsms@bvent,
as descrihed Epapphes.2, TBEQE&?BHH”H)P@.U ﬁgagg%ﬁg Bé&&scéﬁ%ggkﬁ di um herb

(200gm -~ and absolute ethanol "(800nm ). T crude extrac obt ai ned
was concehtfdregepnspanded andethbhett eddt bespellyanidestpbysnicand el ut ed
W th get : 0 _extract collected from pol yam de col um was
thengﬁb?ggggéépfggﬁFgF§?%ag§%53%ﬁﬁn?g ?8ﬁ%¥o§?ﬁﬁﬂygﬁ§Fﬁbb%6I%Ents of
i ncr easi Bgagpadi &ot mheffiﬁalh@%ﬁﬁéntia&ibﬁéaaﬁ3gkgcﬁgacﬁﬂ$89|%&?Eﬁ%hane)V
CH2C12, 3:7 EtOAc (ethyl acetate):CHzC12, 3:2 EtOAc: CH2C12, EtOAc, 4:1
- Et OAc: MeTFPa¥nvelef Phamhas hE@Bralidl MORM) Band eBlS f ¢ pedeé omst £83+t 0 D8) were
evapor at o] S wei ghed, and resuspended in ethanol at three
diIutiOH§Q¥%ra%%%é%$eﬁ%ﬁpc%ﬁpﬁﬁéﬁ?ﬁha EtV Ft9Pserwed ckhajedthe mestnpl e 1.
Measur enentrégen bst s09En €y agsd¥ddy 1 AJEEaLetoh hag &éfu’%ﬂ? Bty oot
fa dose of 2 0

fractjon was D3, eluted with 100% di chl or onet hane. m,
est r]djger{'r%-%%t%qitjyi"v@ TeU3) 04518 A vc ol iyl POOSLuting between 13.01

éﬁfj' - and 14.00 min). Thus, this HPLC pattern, especially peaks
corresponding to active fractions 16 and 17 can be used to
standardize and classify the estrogenic potency 6f 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_eStrogénic 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
. ﬁﬁi)Aﬁi EtQAc:CHZCl;?.waS used for further purification @f the

. .estrogenic activity.

' Fractionation of D4 on.HPLC (Luna PhénOméneX Cc18
~ S5pm 150mm x 10mm) using a.gradient of 20% acetonitrile (ACN)
}25 _tq 90% ACN in H2QO over 20 minutes, followed by,a'flush for 6
_'minutes with 100% ACN, yielded 27 fractions. Estrogen |
receptor bioassay (performed as described in Egample 1) of
each of these fractions indicated that estrogenic activity
-againrresided mainly in HPLC fractions 16 and 17, which
30. ﬁnder.these conditions eluted between 15.01-16.00 min éﬁd
16.01-16,30‘min1respéctivelyﬁ These fractions ﬁere dried

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




/ SG2002/ 000264 of D3 fraction was over 60-fold higher than vehicle

onpared to 10-fold observed with ES crude extract (at 259/ phy 20¢81S

i chl oronmet hane elution in Diol colum has resulted in a fraction with

6-f$d increase in potency, estrogenic activity being even higher than

thal” observed with estradiol (1 nM 0.2¢2ng/m). Fractions D2, D4, D5

(eluted with 50% dichl oronethane i n hexane, 30% ethyl acetate in

di chl oro hane _and 6Q% gt hyl etateinigic t han respectively)

Showed oot HhaBnEEsSer ruT Y DHSL 2ot (ol e AL oo RaR PSR b e

concentr ats Qe ¥ mhsdespittashetky qARESAMs) fractions D, D6, D7, D8

di spl ayed | ower potency conpared to the ES crude extract. Thus Diol solid
phase extraction is an effective nethod for obtaining  fractjons that are
enri ched ExrmpkerblenPetesnipatden of SEHUFHHES &G actebdha?t oromReuaiso
per f or med; ugi 39 35%?» colums. ES crude extract (prepared as described in
Exanpl e 2 s appl1éd to C18 glass colums and eluted with double vol unes
of water, followed by different conbinations of H20- MeOH m xtures of
decreasi ng pol arityWwhesuhthigzed, 28PE6] [fawdtorprofl ¥ rigcemn osa@ple ol 7.
Estrogenic activity in_ eluates, was neasured, as. described in Exanple 1.
“Maxi mal - E¥2S af gHEdaEP;] GPF§3MSEBSSEP\‘7‘&?W%FH?§J@P? Yo ré?'ﬁ%(ﬁ% Si”l; Twat er)
and C5 (90% net hanol in water). Eluates with a weaker estrogenic activity
was al so debegt g8di pukheyC? FedR0%0Dgmmeithaidled fgkanit anatdhese; ' Ligul t s
‘'suggest that-éstrogentc activity was |ikely to.be due to nore than one
speci es off esufegertEacknaanabpréssst: | FrahdBs R exPF atFudexanpl e
9: HPLC f] i Nkj ol LEaet:i i 009¢

=i chl or on%gﬁ§%§§' nggmg ?&teldr?loét wgéggalcﬁ%:]vlﬁ% ac c|(gintpif ?gfmvﬁg?ésglr/?gephase

“Hract Lonakkonaob) ai wed isolated as a stable pale yellow compound of

85% purity.

Structure: Fraction 17, isolated as:described above in

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

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

It

Compound I gave a (M—H)~ HRESIMS (CzoH130s, Ommu
*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-'’C 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 Dbeta- unsaturated ketone (°C: 184.0, 167.0, 103.5ppm,-ﬁt
§6.52 (s)) and two olefinic methyl groups (*°C: 26.0,
19.8ppm, Hﬁ §1.77 (s), 1.75 (s)). Also present were 12 sp2
- 3¢ resonances, consistent with a 1,2,3,5 tetrasubstituted
aromatic system (*>c: 160.5, 130.0, 129.0, 127.0, 12370,
30 115.0ppm, 'H: 87.66 (d, J =.8.8Hz), 7.66 (d, J = 2.2 Hz) 6.88

SUBSTITUTE SHEET (RULE 26)




in Exanple 8. D3 was further fractionated and anal yzed using HPLC (Luna
- Phenomenex . C18; 5pm 150nm x 10mm) col umm. . WO 2003/040134 479 Nigy So0¢ry 2006
- PCT/ SG2Wa26802644 Usi ng a gradi ent of 30% acetoni tri | epr&idoo/enokta0 to 100%
ACN, D3 was observed to yield a chromatogram pattern of nore than 50
. peaks. Thirty-one HPLC fractions wer&collected, dried, resuspended in
_ethanol and tested for estrogenic activity using the estrogen activity
assay Oggerided gy Bxamphe)l., Bha & ngk,eonsariubatiions «f adetmafgiactions in
" the assay.were_5g/m . Estradiol (1n and ES crude extract were assayed.

for comyatiesor( Gt Lk Gbskrdedy thalt- 1nel Mt ¥ rOgeht VR Vitty resi ded
in fragtl 6 l-uti bet .3 . i . d._f ti 17
(61 ut  36-Bx ddenn 3 01925 " 54 180 1 oy, riadt=dhe o Bpie BREECPRE eopeci al ly

- peaks LIRS RN th@a280nY € w138 higOR$1ak6 t@Rd mbi e Devassed to
standardi’ze and classify the estrogenic potency of various types of ES

ext rracttsicyFlixanp | Burtde iVengdds isoofi $&ieaCosy endCamyiih$recAizhough

cel'l -based bj ql.oqi cal ti sh t jQrity . qf .t estrogenic
ot vi sl G5 e ML TR Sreah e PP RS (ahRs o
Exanpl grwn Pieisy 1 Aasonks UkfintaeghusaDyr i (@hehoretf wi.herlga@)i.fi cation. 20
"Therefore the D4 fraction from Exanple 8 (eluted wth 3:7 Et OAc: CH2C12) was

used far further purification of the _estrogenic_activity. Fractionation of
D4 on  KBEEIGadn S emstiren of EpgrosRd g9 cS?"g‘fgl‘?‘rr)ﬂ‘usi ng a gradi ent of 20%
acetonitrile (ACN) -

10

C20H1805

Example 12: Methods to isolate Compound II

Prelimiﬁary'negative (M-H)’AHRESIMS MS-analySis:of-
. ) HPLijractions‘16 and 17 of both D3{Example 10) and D4
.15' (Example 11)lindicated the presence of another'compound:of
| MW 438. Since this compound was piesent in minute
quantities; fractions 16 and 17 of several HPLC runs
'~ (starting with both D3 and D4 fractions) were combined and _
. re~subjected to a second HPLC (Luna Phenomenex C18 Spm 150mm
20 x 10mm) using an isocratic mobile phase of 43% ACN in Hy0
over 20 minutes. Six frabtions designated AF1 to AF6 were
 obtained (Fig.15) from the HPLC run and the fractioms were
tested for activity on ER-alpha and ER-beta reporter gene

expression systems.




25 to 90% ACN in H20 over 20 mnutes, followed by a flush for 6 m nutes
~wi'th 100% ACN, yielded 27 fractions. Estrogen receptor bioasgay20@er f or ned
~as desowbhbeskosmsixanpl e 1) of  each of these fractiongcrRdhsvdofdss hat -
estrogenic activity again resided mainly in HPLC fractions 16 and 17,

~whi ch 30 under these conditions eluged between 15.01-16.00 nm n and
16.01-16.30 mn respectively, These fractions were dried down, weighed and

~subjected-to extgpsi v&&@t&% Himdndg 25 NYR; 9 M\u) 2008 A2 5(&1%1&1008\/
'H13C gHSQC and " H  13C gHVBC) spectroscopy and negative nass

spect riohmey yl((.LfRESHVB)O mhmﬁ this Deeermil NBFRGNroh acticated BR yiel d of -
zed HP C% %@Q %7tfrom Exanple 10 was

Conpound, | en a

found Tor R ot T RO E RSt o G Eer e TR pur i 1y

- From 2886sat0dd déxlﬁéirj;ﬁl@ﬂf&sMﬁq@étlﬂdMa@ftlﬁéwefﬁé&tﬁ@ﬁs was obt ai ned.

Fromthis amount of crude extract, Conpound I, weighing 1.5ng (0.14% of
dri®d eonfeRings e3@ r%%‘t@e‘:%va%s"r%‘?ﬂ% e’ﬁe%%P%O%T%‘bJ-‘éC’E)hV% 3@P2b%F conpound  of

85% PUid 3oniHELEL UEEACETASURN (vl ook ot o aoflessiLbpchs abaye 10 Exampl e

10, was exam ned by negative e nmass |
spect reas m:b]omtm adzm‘ipaisesehmﬁm HR- Jﬂph@ohmdrmmhgtamqmm;punds of MV 338

Cllct st s Compaund, 1) S0 MLISE (Sesionat e, TBOVIRC] oCopound |

unsat Wi ig¥eseihiCe Sf redh P TICURO Whdois et esFimpda Dy, (a) 1ID=NWR, (b) ;:

2D 20 NVR™ 'H' H COsY, 13C gHSQC and '"H 13C gHMBC spectra
: 10 Compound I (MW 338} was not detected in the fractions AF1

and AF2 but was present in AF6, (as determlned,by mnass gza)
spectrometric analysis. On the other hand, Compound IT and
ITII (both of MW 438) were not detected in ffaction—AFG.
Fraction AFl, was dried down, weighéd and subjected to
i15 extensive 1D & ZD.NMR spectroscopy (*1, cosy, gHSQC, gHMBC),

and negative mass spectrometry (HRESIMS).
Example 13: Structure elucidation of'Compound T (MW:438)

Compound II gave a molecular ion in the Electron
spray isolation mass spedtrdmetry (—)—ESIMS [(MQH)'.m/z
20 437.1631 Ammu. 3.1] cbnsistent with the ﬁolecular formnla

CosHz607, corresponding'to thirteen double bond equivalents. - {E;)

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 sysﬁem. From the NMR data it bédame apparent -
that this aryl group was symmetrical [*)C: 160.5, 129.5,
'129.5, 128.0, 128.0, 121.0 ppm; H: § 7.59 (s), '7.59 (s}].
Obvious were resonances consistent with two 1,1- .

| disubstituted'double bonds [¥°C: 148.0, 112.0 ppm; ‘H: & 4.92

.30 (d, J= 2.5 Hz), 4.80 (4, J = 2.5 Hz)], two hydroxy methines
[*%C: 77.5 ppm; H: § 4.37 (ddd, J = 4.0, 4.0, 3.4 Hz)], two
‘olefinic methyls [**C: 18.1 ppm: VlH: 5 1.80 (s)] and two

3
3
i
¥
H




- anal yses. Anal yses of the 'H and gHSQC NVMR data showed chem cal shift

values for a 1,1,2 trisubstituted double bond (13C: 134.0, 9lMay Spem

1H: 85. 35xOt2003h4633%. 3 Hz) ), an al pha-, 25 beta- unsat uretescloed/angs4 13C.

184.0, 167.0, 103.5ppm 'H 56.52 (s)) and two ol efinic nmethyl groups

(13C. 26.0, 19.8ppm 'H 51.77 "(s)511.75 (s)). Also present were 12 sp2

- 13C resonances, consistent with a 1,2,3,5tetrasubstituted aromatic system

. (13C 160.5, .130.0,.129.0, 127.0,.123..-0, ;30 ppm,. . H 57:66 (d, .J =
8. 8Hz), PeNgELLE Mmythysehep, 1§ g8 SUBBR TUTE éll-éE%( ¥ 26) 9 May 2006

. WD 200 P , 4 49 (gd 8. 851 ) al 24
tri §ubs?#‘g§?é§ﬁ‘a:r gﬁn‘éﬁ%‘%%‘g?gﬁfﬂéﬁ %%875& : 51%3‘_3‘%, ?2115.59 %ﬁ%g". oﬁ%{lboo. 0,

95. OppMmeo' Blo, 06Bph]l &LHd #romls Sizds € 1Beb s, J170 15 8hdzd ) 12810 Spopeft oOne
degree of unsaturation inplying that ‘the nolecule was tricyclic. Further
anal ysi sldbwelde£GESYhangrgsivBetspetura tehbaedlunddated ap/rhiewa- was
entirely consistent with the known prenylflavone (yi nyanghuo D) (Chen et
al ., =19 . ' ructLur n ) OH 0 C20H1005
Exangle8$§?l%g§H%§gLF§£%§o%gtg“%%ﬂ%%ﬁﬁgfl?féfé%?érﬁg y negative (MH - ,
HRESI M5 MS anal ysis of HPLC fractions 16 and 17 of both D3(Exanple 10) and
D415 (Exanple 11) in’&&- ed the presence of another conpound of MN 438.
Since this conpound wasfpresent in mnute quantities, fractions 16 and 17
of several HPLC runs '

CzsHz2607.

Example 14: Methods to isolate Compound III

Fractions AFl and AF2 from Examplé 12 were further
10 separated by HPLC using RP Amide column and the mobile phase
1§h\' used was'gradient from 50% acetonitrile (ACN) in Hz0 to 60%
xhé} ACN in H0 over 10 minutés, and stayed isocratic for another
‘iO minutes. Compound IIT was collected at retention time of
8.00~8.4§'minute, separated from Compound IT which eluted at
.15 9.00-9.50 minute. - |

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

Compound IIT, obtainéd as a yellow‘powder, gave a
ﬁolecular ion in the (-)—ESIMS [ (M-H) m/z.437.1579 Ammu 2.1]
conéistent with the molecular formula CasHa607, whiéh was same
20 with that of Compound II. BAnalysis of the NMR data for
. Compound II and IIT indicated khat the two compounds only

differ from each other at the substitution of the pendant




(stfarting with both D3 and D4 fractions) were conbined and re-subjected to
’ econd 'HPLC (Luna Phenonenex:Cl8 5m 150mm 20 x 10mm) using MRy bem@rcratic
bi | gaphase of 43% ACN in H20 over 20 m nutes. Six fractions designated

1 t®AF6 were obtained (Fig.15) fromthe HPLC run and the fractions were
tfested for activity on ER-al pha and ER-bgjia reporter gene expression
pystens. 9 May 2006 WO 2003/040134 PCT/ S&002/ 000264 . 50 AF1 (el ution
ime: 8.01; and u n 0 of, this

econd HPL%gV ?%ﬂ\?at ecEiléEé Qggt g@t rdgtr?gl y bé?’p%}g%lg S\glggkdv\eak ER al pha
Factivity i aylmnepeat:edi ¢3pdy, ﬁﬁfemttsubsmggmbldngrbMtltheyetémdf?mﬁ 0,

' cont'ai ned an ER-beta estrogen receptor-selective agonist. In contrast,

' fracti on AE8l¢&)ul?8n3ti AB>-P5. 82416.,1323- ﬁ) PPRds Bbl® t Bhctshat e bot h
'+ ER al pha a‘?dGE‘R(Pﬁia eﬂﬂﬂ:h!at};%@o%fﬂ%ﬂ t Ej\l%oaﬂ%%gﬁﬁﬁgﬁo% %‘%’E{’% AFl

and AF2 showed pr ésence o oun npoun
Compounfl | thbV 338)1(1321/&816!1’[ tdethet &dolwm theebr aﬁ:bmanscAEingsd Ah2rebut was A

present-in AF6, (as determ ned b)é nmass spectronetrl c analysis. On the
ot her hand“’a@oﬁﬁ%ﬁﬁrl FYShdC PYPCEBoiR ShenrrAssylfer e TS PIetedt ed in

I fraction A F drie bj ect
- extensive g%%a%%%l\/& sp?faéc%’r o\gﬁ%p S I%d% %%Q‘é% a(EiE/B(ﬁtl %gnogq{né gau ve
mass SpeCtﬁQH%WﬁréE‘BEﬁéh@ W1Ehamteecé%bo§t SYghdfieael scwgtbon of Conpound
Il (MAN 438) Conpound IT gave a nolecular ion in the Electron spray

‘i sol ati on maspespévelpnénr ghe- YHABCMSpRENrkin, thnd20hd87a1681 chbnpded3td]
consi sfgnt oyt hoLie Mol eeplaty [ or g, GBI CULERINY hd Quidi reen

double
' data of Compound IXX with that of Compound II, the signal

¢
o double bands disappeared, instead of which there were (Be:
25.8, 25-3 ppm) belohging to a terminal two methylvsignais
(*H: 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 & 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.

¥i9 - Chemical structure of Compound III (formula III)

CasH2607

SUBSTITUTE SHEET -(F.U!_E_ 26)




Anal ysis of the NVR data for Conpound Il readily identified the structure
as an isoflavone simlar in structure to that for yinyanghyq R 2006 _
~ but . di f e begrogeazsubstituti on of the 25 pendant aryl smet/seacosdorsst he NVR

data it becane apparent that this aryl group was symmetrical (3.3 C, 160.5,
129.5, 129.5, 128.0, 128.0, 121.0 ppP¥ 1H S 7.59 (s), 7.59 (s)]. ovious
wer e resonances consistent with two 1, 1- disubstituted doubl e bonds (13C

148. 0, Fkandplgpié: RctSoh ¢Ff Inpdundl I 2nd Eompotns) IEE, ch ERZ. 5 Hz)], two

hydr oxy hines, J[13C.. 77. m 1H S.4.37 (ddd, J = 4.0, 4.0, 3.4. Hz)],
two ol @ﬁ%ﬂ:%%ﬁ%ﬁ%&s@f‘g’%’bmﬁcﬁw§ 1.80 (s) ] and two 9 May 2006

WO 2003/ 040134 PCT/ SG2002/ 000264 51 benzylic nethylenes [18C: 39.0 ppm 1H:
S 294 (m). Inpowm@n@swﬂQ?Enggr@%ﬁﬂﬂﬂ% offf @S Bsed bF B3EN0 ppm S 7.59
to 39.0 ppm and fromS 2.94 to-160.5, 129.5 and 128.0 ppm allowed for the
gross stimagtuan of fdicelsgsionst dPIés ramowrons Egpamleall dsti@gct ure of Conpound

1 (feorqu I _ H | X h t g.i_sal ound |11

Fr actfo?sgriqgfﬁaer#;OA%if rz(%%@?flpqﬁlgef%ﬁl\%)@%f ggﬁﬁe(r&lfgﬁ?g%glr gt%e by HPLC

. usi ng- RidefvEntdizngo [BRWbediad sthiamulehid:y pladeitsedhags wasaditedhgelr om 50%
acetonitrile (ACN) in HQto 60% ACN in H2O over 10 mi nutes, and stayed
isocratﬂ%“*bﬁﬁﬁﬂbFW@PrVﬁg'ﬁpﬁhﬁﬁ§ﬁa@&ﬁﬂouﬁﬁtl PSWRE1yoL08c PEATRE retention
tinme of g8 00 42cTvahe ofs QRRLAEG 1L ommComneyad:! | Mbieh 4l Wigd at 15
9.00-9.50 m nute. Exanple 15: Structure of Conmpound Il (MN 438) Conpound
111, obtHispdayesl styenigoBRpedgha, agalyERabeta activity in a manner

10 similar to that of estradiol.

T8
S, |
Table 4: Estrogenic activity (expressed as fold increased
over vehicle) of Compound I (AF6) and Compound III (AFl) on
ER-alpha and ER-beta estrogen receptors. '
Dose AF6 (MW: 338) AFl. (MW: 438)
ER~alpha ER-beta ER-alpha ER-beta
0.05pg/ml  4.940 = 2.598 % 1.031 # 1.514 +
0.184 0.201 0.198 0.266.
0.5ug/ml 9-089 &  18.763 +  2.357 % 6.093 *
ey 0.351 0.160 0.178  0.735
5ug/mi 11.618 * 13.289 &% 2.694 £ = 23.132 %
0.708 1.813 0.411 0.872
5 Cells were transfected with either ER-alpha or ER-

beta and estrogenic activity measured as described in

| Example 1. Fraction AF6 displays has e‘strogen receptor
agonist activity on both ER-alpha and ER-beta estr'ogen
receptors, in a manner similar to that of estradiol at 1nM.

20 On the other hand, fraction AF1 demonstrated a dose-




nmol ecular ion in the (-)-ESIMS [(MH) - mz 437.1579 Amu 2.1) consistent
wi th the nol ecul ar formula C25H2607, which was sanme 20 wi t hot\igas 2@fs
- Conpoungol Jesddiliysi s of the NWR data for Conpound ||PCQIS@2bd2y00‘)MI cated
.that the two conpounds only differ fromeach other at the substitution of
t he pendant 9 May 2006 52 aryl systemgg Fromthe NVR data it apparently
- showed.a symetrical [3,4,5-trisubstituted aromatic system (13C. 163. 0,
131.5, &2BeRAdehR5ER-
Cal cul atlgn of ﬁt% gﬁngégéu%g,}:lgﬁgﬁt grgglte \éﬁrs%&%ézg‘ét %%:ﬁlv‘é %3%’]1.:“ on to the
known tYp8estrengeicthangshathebsewmsdaforh&R-ayphiac esysogan n the
nol écu:_g ggﬁoggoton signals at [1H:85.39_ (d, J =5..0 Hz), 8 4.36 (d, .J -
= 5.0 ?f a cross peak with the carbon S|gnal at S 163.0 :
_respectlvely in the gHVBC spectrum and they al so coupled to 10 each ot her
in the 1H 1H COSY; t a 1T with
that of Conpound ?Iﬁg@?héﬂgg%@%éggl Bﬁgglg(sgddlgggp ggrggug?ﬁg
t her® w@¢blYaB€B EBSb@taZﬁoﬁepsnjobglpnghag EB-alpRaibpak Fuwetert by
'S|gnals g {1 ‘SJ%%I the high field. The above 15 :
anal ysi & |s C%Jng?s 2k mF?IHPamF C?IEI%SﬁgfﬁéhhastERrhétapendent aryl
systematt Grity adguiv®leROStdi Of:rd AR t 2Pt 1 gVBC correl ations from S 1. 30,
1.23 to 71.8 ppm .indicate that an hydroxyiL group is linked to the carbon
~together with the two nethyl group. Conbined analysis of M5, 1D and 2D 20
~ NVR allowed for the gross structure to be elucidated as shown. Chem cal
structure of Corrpound 11 (formula I11) C25H2607 SUBSTI TUTE SHEET (PA E 26)
' £ T
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"+ 9 May 2006 WO 2003/040134 PCT/ S&002/ 000264 53 Exanple 16: Action of

~~'Conpound 1 and Conpound Il on ER al pha and ER-beta estrogenhgeewf ors The

.- estrogewaesisossy of two doses of each fraction of pdESGHODOM244PLC run .

- from Exanple 14 was 5 perfornmed. AFl1 (containing Conpound I11) displayed
dose- dependent ER-beta stinulatory d*ivity that was stronger than that
observed for estradiol, but has only 26% of.the ER-alpha activity of

. estradi SLBLIPGEIMHYast, Fraction AF6 displayed strong ER-al pha and ER-beta
activity in a manner 10 sinilar to that of estradiol. Table 4: EStrogenic

i oot &S kB2 Rke e B288 ncOr L el %lstel)}'é‘@@ﬁrﬁe St Hosn Pose
AF6 ( M\I", 3BBYystTohFd, (bmmaﬂ3§) gﬁéghah@LERGgeggfggogl E#F%®g8%9051,g/m

4. 940 2.538-t 1,031 1.514 ' 0.184 0.201 0.198 0.266 O. 5 18. 763
2.357. §-083%7 UO&%?UéaiabaelQ7efoageeleg/ﬁndlaneaeonismzsa tPe694 23.132

0. 708 1o§%§r9géﬁ1r%céégofblhétﬁfée gggneggched with either ER-al pha or ER-

bet a and estrogeni tivity neasure eséribed in Exanple 1. Fraction
AF6 di spl ays has estrogen receptor agonist activity on both ER=al pha and
ER- beta est rogen Barkhem T, Carlsson B, Nilsson Y, Enmark E,

Gustafsson J, Nilsson S. 1998 leferentlal response of

eetrogen receptor alpha and estrogen receptor beta to
. partial estrogen agonists/antagonists. Mol Pharmacol.
7 10 54:105-12.

Chen CC, Huang YL, Sun CM, Shen CC. 1996. New
prenylflavones from the leaves of Epimedium saggitatum. J
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i in the human breastrcencer cell line mof—T. Planta Med. '
“ )20 67:510-4.
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receptors, in a manner simlar to that of estradiol at InM 20 On the

ot her hand, fraction AFl1 denonstrated a dose WO 20031040134 9Qvilpy005006
PCT/SGaﬂﬁzmﬁﬂﬁ@ﬁ4 54 dependent ER-beta estrogen receppor/segmdoeizeacti vity
that. was stronger than that observed for ER-al pha estrogen receptors.
Based on this assay, Conmpound Il (65 g/m) activates ER-beta nore
strongly than ER-al.pha by a factor about nine-fold. Conpound 111 at |5ng/mn
 has ER-beta act peickbutBquGyakenshkalesiy adicel Cat, Hebt bR, 90MA#H2006 A NO
-2003/ 040134 PCT/ S&2002/ 000264 55 10 B} BLI OGRAPHY Br 20z OwsKki AN, Pike AC,
Daut er PE; MakBardSrREDeBsRAdOTH, ERGIOVEHVOD: ORFEATEL EFecReNeillcHst af sson
JA, Cag t cu | f an nthe -+
oestrogénﬂkgcebtoF}Q%gﬁgEgB 53&9§%§8%J%aﬁg @QT%Eb%agﬁéS§%9%@k%l gson Y,
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~invention. |
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25 spirit or scope of the appended claims. -
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CH;
OH O HO H,C OH
2. A pharmaceutical composition, nutritional

5 supplement, food product or beverage, comprising a

compound according to claim 1.
3. The pharmaceutical composition, nutritional
supplement, food product or beverage according to
- claim 2, adapted for delivery of said compound in a
daily dose of from about O.3/ﬁ§/kg to about 20 mg/kg of
10 body weight.

4, A commercial package comprising a

.pharmaceutical composition, nutritional supplement,
food product or beverage according to claim 2 together
with instructions for use for modulating an estrogen
receptor |

15 5 A compound having the formula

SUBSTITUTE SHEET (RULE 26)



10 Al'l publications and patent applications cited in this specification
are herein incorporated by reference as if each individual ook be@sion or
patent application were specifically and individually indicated to be
incorporated by reference. The citation of any publication is for its 15
di scl.osure prior to the filing date and should not be construed as an

‘admi ssion that the present invention P§ not entitled to antedate such

"~ publicagion by vigt o] 7] i $10n the +f.Qr:egpi ng i nvention
~ has beeﬁ'ZO descr%&b%{gtﬁ%dsgr?gr Eefté:ﬁ/ %&ﬁy@%%ﬁ?x#ﬁ&é{o&aﬁaﬁl and exanpl e for
pur posesstobgehdri t yaet iwider st dadinng, ai t pdargadi | waiappametthdd t hose of
ordi‘nary skill .in the art in.light of the teachings of this invention that
certai n"“efahyELdnd nodifications may be nade thereto without departing
from the 25 spirijt,or ?t&oi) t p | ai os. 0 CLAI Ms:
1. ' A conpound hgw) nget e oj?l{]‘r%l a %.q’%%ﬂghgrrarm%z talgrc%/fa%gc%cr}r%%s}@ti on,
nutritiwhah & suvppkeertents Jdioodipraduektencheverage, conprising a conpound
caccording to claim1l. 3. The pharmaceutical conposition, nutritional

suppl ement, food PRPbdUct2oFipedbiBge BRe6r REre6t cFai MLaaf ed for

del_i ver 119%&3?%9 ggn&%@#({h@ dai |y dose _of from about 0.3/4g/kg to about
20 nmy/ 0 body weight. 4. A commerci al package conprising a _
phar maceuti cal comppsitasnayintriticenadogappl er@atptor  agonist
~activity in the fractions from (b); and
(d} collecting a fraction from (c} that 1is
enriched for estrogen receptor agonist activity by

about 2- fold or more relative to said extract. Wherein

- said fraction is enriched for a compound having the

formula
(a)
or
° ®
7. The method according to claim 6, 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
ﬁat least about 10% to about 100% alcohol.

8. The method according to claim 6, wherein

said solvent comprises at least about 10% to about.lQO%

~alcohol.




food product or beverage according to claim?2 together wth instructions
for use for nodul ating an estrogen receptor. 15 5. A conpounga{ayideng the
formul a SUBSTI TUTE SHEET (PULE 26) 9 May 2006 61 6. A nethod for preparing
a preparation having estrogenic activéty froma plant, said nethod
conprising: (a) extracting the plant or a part thereof wth a solvent to

obtain amextract; 7y fdaedd onatbhaisg dcexlizaed 4,0 vdaéima plurality of
fractions; (c) assaying estrogen receptor agonist activity in the

fracti onssd¥dns¢byentndopgyicell ebduwig ¥ raetdleoutr dA0EcpthRacl.s

enriched for estrogen receptor_agoni,st activiity by. ahout 2- fold or nore
rel ative ]té; said e eaé?efter%fgr%(i: orgépg Pagtlia i65’ entiched for a conpound
havi ng theyid or adkaot@hild) Z_eth@tgethpQ ageQlditiard 0 €bai mApwherein
~said fraction from(c) is enriched for estrogen receptor agonist activity
by about estfundgeno aleoepri®rs ol dEReladiihse t oo¥aird dprede exastaced®wdl vent

conprises _at |east about 1?@6t0 about 100% al cohol. 8. The nethod
accordind“?%?Qﬁ%ﬁ?n ) VheF&7n said sol vent conprises at |east about 10%to

about 100% al cohol The method according to claim 6, wherein
~sald estrogenic activity is selective for beta estrogen
receptors (ER-beta) over alpha estrogen receptors (ER-
alpha).
12. The method according to claim 6, wherein
said fractionating comprises a first fractionating
process comprising: loading said extract onto a first
chromatography column; elating said first
chromatography column with a first solvent gradient of
increasing or decreasing polarity; and collecting a
plurality of first fractions. .
13. The method according to claim 12, further
comprising a second fractionating process comprising:
loading one or more of said first fractions onto a
second chromatography column; elating saild second
chromatography column with a second solvent gradient of
increasing or decreasing polarity} and collecting a
plurality of second fractions.
14. The method according to claim 13, wherein
said second chromatography column is an HPLC column.
15. The method according to claim 13, further
comprising a third fractionating process comprising:
loading one or more of said second fractions onto a
~third chromatography column; . elating said third
chromatography column with a third solvent gradient of
increasing or decreasing polarity; and collecting a

plurality of third fractions.




9 May 2006 62 9. The nethod according to claim6, wherein said solvent
conprises about 95%to about 100% ethanol. 10. The nethod 3agaydogw to
claim6, wherein said estrogenic activity is selective for al pha estrogen
receptors (ER-al pha) over beta estrogen6 receptors (ER-beta). 11. The

met hod according to claim®6, wherein safd estrogenic activity is selective
for beta &6trogen Teeeptbhed(ERcbatangovrer cdlapha ¥sit rogeretceptors (ER-
al pha). 12.  The nethod according.to claim®6, wherein_.said fractionating
conprise§531$iF§Erﬁr§gFP Qﬁf%qﬁwﬁﬁﬁﬂpio%%r?giﬁg?cl88 'Ag "sai d extract
onto a fifgt chrongf ggnapRYaCalWIaitlAtdNG S/ 6] rSher&hhomat ography
columm with a first solvent gradient of° increasing or decreasing polarity;
and col | estiidg pdand ursal ahyEpfirkidisin firlaott on. alBpettenethbechedording to
claim12, further conprising a, second fractjonating process ¢ rising:

| oadi ng 0h&Br HoFe %?ggﬁid3 PEEELHRGACL? ns'éﬁ&?@g?ggec%%ﬂlﬁﬁ?gﬁﬁfography
col um: ekl iof dxeeeafly CHEPTMARANAP N ) B Mk AEseRoaduRol vent
gradient o increasing or decreasing polarity; and coflectlng a plurality
of secondpfibactieanss. 14. Ehémeeftinmd accovdshgneoselai m 13Epwhedéin  said
second chronatqgraphy colum is ap HPLC cqlum. 15, The_ggthqg.according
to clai m 32T EREM™ conpr EHHEE Whi rd RYNE1 ng privetRstdhipri sing:
| oadi ng ogg, Qk n3RLG,Of B Heg86ANd Jinacli ONS PRUReRium fargesii,

Epimedium baicaliquizhounense, Epimedium sutchuenences,

Epimedium caotum, Epimedium glandolospilosum, Epimedium

zushanense, Epimedium reticulatum, Epimedium
baojingenensis, Epimedium simplicifolium, -Epimedium
clongatum, Epimedium ecalcaratum, Epimedium truncatum,
Epimedium haiyangense and Epimedium platypetalum.
18. The method according to claim 6, wherein

said plant is an Epimedium species selected from the

group consisting of Epimedium brevicornum Maxis,
Epimedium sagittatum (Sieb. Et Zucc.) Maxim, Epimedium
pubescens Maxim, Epimedium wushanense T.S. Ying, and
Epimedium koreaneum Nakai (Eam. Berberidaceae) .

19. The method according to claim 6, wherein

said fraction from (d) is enriched for a compound

having the formula




t hi rd. chromat ography colum; elating said third chromatography colum wth
a 'third solvent gradient of increasing or decreasing pol arigpay 206k
collecting a plurality of third fractions. 9 May 2006 63 16. The nethod
according to claim15, wherein said third chronmatography colum is an HPLC
~colum. 17. The nmethod according to gkai m6, wherein said plant is an

Epi nmedi um pl ant of a species selected fromthe group consisting of:

Epi medi um sagi ttatum  Epi nedi um kor eanum Epi nedi um br evi cornum Epi medi um
pubescens20 Epi medi uFhswisdbhedsecchpidiadi tm rasimdi ) orlvare Epi nedi um
hunanense, _ Epi nedi u acupi nat u Epi medi um di vidipi, Epinediumfargesii,
Epi rredi un%’%%(igca lf%ﬁﬁﬂgung]ﬁg@, E%} net’? urﬁ%ﬂ%ﬂﬁ nelﬁ%jés,g EpTTRUE U™ caot um
Epi medi ura gt angotasprbesma Epi medi um zushanense, Epi nedi um reticul atum
Epi medi um baoj i ngenensi s, Epi medi um sinplicifolium -Epinmedium clongatum
Epi medi um ecal caratum Epi medi um truncatum  Epi medi um hai yangense and

Epi medi um pl at ypetal um 18. The netdmgd according to claim6, wherein said

pl ant is an Epi medi um speci g ected fromthe group consisting of .

Epi medi um brgyi cor num i medi um sagi ttatum (Sieb. Et Zucc.) Maxim
Epi medi um ‘ iwmwstianense T.S. Ying, and Epinedi um

HO - & ]
kor eaneum Nakai per i daceae). 19\ The nmethod according to claim®6,
wherein said fra OR 0

(d) is enriched for-a conpound having the
formula OH 0 HO . JH3C {} .

21. The method according to claim 6, wherein

said plant 1is selected from the group consisting of
Amenarrhena asphodeloides, Dioscorea opposita,.Cuscuta
chinensis, and Psoralea corylifoloa.

22, A preparation prepared according to the
method of claim 21. |

23. 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

OH O HO HsC oH

24, The preparation according to claim 23,
wherein said preparation activates beta estrogen
receptors (ER-beta) more strongly than alpha estrogen

receptors (ER-alpha) by about 2-fold to 9-fold.




9 May 2006 64 20. The method according to claim6, wherein said fraction
from (d) is enriched for a conpound having the fornula OH @ Mdy20dse net hod
according to claim6, wherein said plant is selected fromthe group

consi sting of Amenarrhena asphodel oi des, Di oscorea opposita, Cuscuta
chinensis, and Psoralea corylifoloa...22. A preparation prepared accordi ng
to the nethod of claim?21. 23. A ré arati,on having estrogenic activity
obt ai ned 4%om an Ef RAATHAGHEREC2 €P@PHS§§P@n4mQ§%ﬁ%E% atonpri ses

bet ween %3%5#5%&2% te,99- g}g{q_,gé{uc\@éi ght %fe@.&%oym%é@%ﬁ%?%heéf ornmul a

OH 0 HO The  preparation according to clai in said

pr epar at iparegt A vbedeSabebadeayr agerclaiecel ors (ER-beta) nore strongly than
al pha estrogen receptors (ER-al pha)_by about 2-fold to 9-fold., 9 May 2006
65 25. A%har mceﬁh%ﬁhac‘ﬁ?%%?giﬁﬁ,l RETPPSiisALn - Wi el ood product

o oo AL Pod oPLERRIALY O, BE60R0L TG Le: Rl 2% PP e
bever age g condpgetio fdmi Ael2vergdapteddior delpweny afn sai ddabhpound in a
daily dose of fromabout 0.3 ng/kg to aboulgm%? f@’r‘ég/ﬁ% l% ¥>ody
dose of from about 0.3 mg/kg to a
“weight. |
27. The pharmaceutical composition, nutritional
supplement, food product or beverage according to claim
25, in a form adapted for oral administration.
28. A commercial package comprising a preparation
‘according to claim 23 together with instructions for
use for modulating an estrogen receptor.
29. A commercial package comprising a
pharmaceutical composition comprising a preparation
according to claim 23, and instructions for use of said
composition for treating a condition mediated by an
estrogen receptor in a subject.
30. The commercial package according to claim
é9, whereln said condition mediated by an estrogen
receptor is menopause or post-menopause.
31. The commercial package according to claim
29, wherein said estrogen receptor is a beta estrogen
receptor (ER-beta).
32. A use of a compound according to claim 1 for
the manufacture of a medicament for modulating an
estrogen receptor.
33. The use according to claim 32, wherein
said estrogen receptor is a beta estrogen receptor (ER-
beta) .

34. The wuse according to claim 32, wherein




wei ght. 27. The pharnaceutical conposition, nutritional supplenent, food
product  or beverage according to claim 25, in a form adapt edvhppoay al

adm ni stration. 28. A commercial package conprising a preparation
~according to claim23 together with instructions for wuse for nodul ating an
-estrogen receptor. 29. A commerci al 6§%kage conprising a pharmaceutica
conposition conprising a preparation according to claim 23, and
instructions for use of said conposition for treating a condition nedi ated
by an estrogen receptor in a subject. 30. The commercial package according
to clai ar2d, ewereiensaiareopert iich aRdiakRR byesdir Al oféFeRédeptor is
nendpau?g or Eﬁsg-nenopause..3l. The commerci al package according to claim
29, whe Pn % '3’éstrogen receptor is a beta estrogen receptor (ER-beta).
32. A ugg.of a compeundecace@Hidithd ocslaiaid Boy whkeodmmnufacture of a

medi cament for nodul ating an estrogen receptor. 33. The use according to
cl ai m 32aidhersditraei dreserdgen teéceptlbetpsodipera eansbgbhndecdpt or (ER-

beta). 34. The use according to.claimga32 .wherejin _said
st ettt B Se S ETES] ps Rt acmiEaibneer T et BE RPN e
accordi9gcg9t@&ag@bahi@W@Egiglﬁgggggsbéqggn receptor is a heterodinep

consi sti ng of
36. A use of a compound having the formula

for the manufacture of a medicament for modulating an

estrogen receptor.

37. The use according to claim 36, wherein

said estrogen receptor is a beta estrogen receptor (ER-

beta) .

38. The use according to claim 36, wherein

said estrogen receptor 1is an. alpha estrogen receptor

{ER-alpha}.

39. ."The use according to claim 36, wherein

said estrogen receptor is a heterodimer consisting of

an alpha estrogen receptor subunit and a beta estrogen
" receptor subunit (ER-alpha/ER-~beta).

40. A use of a therapeutically effective amount

of:




an al pha estrogen receptor subunit and a beta estrogen receptor subunit
(ER-al pha/ ER-beta). 36. A use of a conpound having the formyggliehher the
manuf acture of a.medi canent for nodul ating an estrogen receptor. 37. The
use according to claim 36, wherein said estrogen receptor is a beta
estrogen receptor (ER- beta). 38. The use according to claim36, wherein
said estrogen receptor is an. al pha -egtyrogen receptor (ER-alpha). 39. The
use according to claim 36, wherein said estrogen receptor is a heterodiner
consisting of an al pha estrogen receptor subunit and a beta estrogen
receptor subunit . (ER-al pha/ ER-beta). 40. A use of a therapeutically
effective amount of 9iMay 28fBounf’ o knd GomeURd of the formula OH 0 (ii)
a conmpound of the fornmula (iir) a mxture of said conpound in (i) and said
.conmpound in. (ii); or (iv) a preparation having estrogenic activity

obt ai ned from an Epi nedi um pl ant, V\/ne s preparation conprises

bet ween about 0.002%to 99. 9% of a cd d of the formula E10-
HO

s

OH O HO

me OH .
(iii) a mixture of said compound in (i) and said

*compound in (ii):; or

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

lformﬁla

OH O HO g dlom .
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AVENDED SHEET | PEA/ AU 9 May 2006 68 for the manufacture of a medi canent
for preventing or treating a condition nediated by an estr ggefayResept or
in a subject. 41. The use according to claim40, wherein said conpound is
used to manufacture the medicanent to be admnistered in a daily dose of
fromabout 0.3 /{g/kgto about 20 ng/kg of body weight. 42. The use
according to claim40, wherein said &ndition nmedi ated by an estrogen
receptor condition is selected fromthe group consisting of: prenmature

ovarian failure; nenopause; post-nen ; st o] I.S: t rual
irrﬁgula (Fieéﬁéhgﬁnﬂ ﬁ§%%§¥9 é%nfﬁéﬁg$¥§§?e3?r3%ﬁ5;§?§g§nggﬁﬁfﬁ§%o;
depressi @teatalior gulddrceisc dn | mpiod anRicBbIOY | M €af b gyas wd adpt¢it sease;
cerebrovascul ar di sease; atherosclerosis; coronary artery disease; stroke;
“and cander .a 431bJErtuse according to claim40, wherein said condition

rrediated4 y an'est&§@§3%%$§e(%$£?%E%a?§ngﬁgg%e4%r PRt Jm_popause. 44. The

use accordi‘ng to cl e condrtion i's nediated by a beta

estrogen J8GEPEShpol it Bet d)sssbtype amthrsaf-1€orPovnd mediildgmeit sai d
preparation in (iv) is used for the manufacture of the nedicanent. 45. The
use accortdi nget edoliailmterediheneian daidycoinia i of rfeditat @By dh- st rogen

"recept05ﬁ5§k§¥%eggéﬁkfigqhépgggg%ugo%E_%%¥gﬁipns consi sting of:
| 42, The use according to claim 40, 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 1libido; depression;
abnormalities of 1lipid metabolism; cardiovascular
disease; cerebrovascular disease; étherosclerosis;
coronary artery disease; stroke; 'and cancer.

43, The use according to claim 40, wherein

said condition mediated by an estrogen receptor is
menopause or post-menopause.

44 . The use according to claim 40, wherein

said condition is mediated by a beta estrogen receptor
(ER-beta) subtype and said compound in (ii) or said
preparation in {(iv} is used for the manufacture of the
medicament.

45. The use according to claim 44, wherein

said condition mediated by an estrogen receptor is
selected from the group of conditions consisting of:
premature ovarian failure; menopause; post—ménbpause;
osteoporosis; menstrual irregularities; hot flushes;
genital tract atrophy; lack of 1libido; depression;

.abnormalities of lipid metabolism; cardiovascular




premature ovarian failure; nenopause; post-nenopause; 0Steoporosis;
menstrual irregularities; hot flushes; genital tract atropRkysa)agds of

| i bi do; depression; abnornmalities of |ipid netabolism cardiovascular 9
May 2006 69 diseases; disorders of the cardiovascul ar system
cerebrovascul ar di seases; atherosclergsis; coronary artery disease;
strokes; degenerative disorders of the nervous system disorders of the
nervous slisteerresesubtisngderem tofumiher staokieovpsosiati c dypesmpl asi a;

cancer; male_.infertiljty; female infertility. 6. The use according to
ol ai m 45 CHURET TR HEL S e g SHAERTTY 0f STUO T THES B voue YA s

Al zhei ”era{xﬁ:déqfcy Py kiRsan' sidipease. addenthacisR ag£o58hagst @ cl@in 45,
wher ei n sai ancer 1s pr ostate carcli nony, br east carci nonma, Or

endonet rirlrwarci negatef8. Thesosdeaccoraf ngthe claénvdBs wherstiamt he
di sorder of the,cargiovascular systemis stroke or. c ronar% arterial

disea§e.nﬁ?ulﬁﬁﬁﬁw %%cBF@PW@ OF AHiHFau, PrARFatACs Hive $¥Hh nedi at ed
D) s SRS R kgL TR, pesfermponeye, S0 e une
accordi ng&.o cl ai mra@, wdeeraetcordang hoxtlieém @ 5(i iwbhe resinustue
- .. degenerative disorder of the nervous system 1is
Alzheimer's or Parkinson's disease.
47. The use according to claim 45, wherein
sald cancer is prostate carcinoma, breast carcinoma, or
endometrial carcinoma.
48. The use according to claim 45, wherein the
disorder of the cardiovascular system is stroke or
coronary arterial disease.
49, The use according to claim 44, wherein
said condition mediated by an’' estrogen receptor is
menopause or post-menopause.
50. The use according to claim 40, wherein
§aid compound in (i} is used.
51. The use according to claim 40, wherein

said mixture in {(iii) is used.




