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15b- SUBSTI TUTED STERO DS HAVI NG SELECTI VE ESTROGEN C

ACTIVITY The present invention relates to a
wawemetsgt i t ut ed steroidal conpound havi ng sel BCL/ER®05/054368

estrogenic activity, a pharnaceutical conposition

LG B S A sy

manuf acture of a nedi canent for the treatnent or

preventi on of estrogen receptor-rel ated di seases or
Theprasentinyention refateg m15ﬁo$uq§tlfelta§#ﬁter@|dab¢ormqwd having
seg)c‘n{/é) Qaﬂosd &f‘aﬁi.&;yf E%E?Fn?%eﬂ{‘é’a? ggérllt%??\lec @@{}an ﬁ%g:\‘;e
cdnmound,rgalq/mmunﬁdme\m ﬁmwyeadd testbefuse of said compounstfor
| | :
thgmefufeB1AE 0P ifRafint £F M deean orpREnidof dsfouén
recépiorieiated diseasesior yegyfation or tsgatmentorprevention ghotber ésirogen

reé%%{}.l ,fe\ bhys|d1,§2%; i Lo GipL, their use has been

aception and the prevention or
treat ment of: climacteric conplaints: hot flushes,

OSBRI BTG S ocoBBRTARERy iy i, o

widgspreadhussoior the treagaentof airgm@f megicak oprditinnsa Since the tissue
I

du&rﬁl&ﬁrjc;b'rﬁadf b§t‘r§g{$%srb§e tOrd |§u !rnghg ntlﬂ%( ﬂ&%utuc Eﬁlﬂ? 32 é | ngPﬁ ?eigptor

llggndwsalgftu‘mpt Ia@aélculﬁre |tm1m hasi hegutlmslmatedue npgtraceptlon

ar#?{tﬁé ]‘-e\,@h@(ﬁﬁéﬁreg Sgﬁ{%tf cancer, gyneconastia; and

cardi ovas ease, high cholesterol | evel s, high
LDBL FCloadteric mm;galhm hatrilughese aweatlng@tdemmﬂ swingsiscul ar

snpo e
avai F)I?: é‘}&%% d&e te é&ro%% (gsgé gtﬁﬂtosaﬁg ¢ % aﬂy?&%alcemla
st er Biaget's d/d;nash mﬂeorb@aaus mitéodnahstemsﬂemumbieeﬁye‘lma ;such
estrgg frac?turegt or-related conditions, there still

¢ urinary incontinence, urogenital atrophy, vaginal and skin atrophy, acne,

melanoma, hirsutism;
¢ benign breast disease, breast cancer, gynecomastia; and
¢ cardiovascular disease, high cholesterol levels, high LDL levels, coagulation

disease, restenosis, vascular smooth muscle cell proliferation.

Despite the long availability, however, of compounds, particularly steroids, which can
be used to provide relief for such estrogen receptor-related conditions, there still

remains a need for new economic, effective and safe drug treatments.

Compounds having estrogenic activity are presently used in women as a
medicament for the treatment of peri- and/or post-menopausal (climacteric)
complaints and osteoporosis. For women with an intact uterus, however, these non-
selective estrogens, e.g. conjugated equine estrogens, 17p-estradiol, and 170-
ethynyl-173-estradiol, cannot be prescribed for long-term therapy (> 3 months) since
these compounds induce a high degree of endometrial proliferation (follicular phase-
like changes) leading to bleeding, endometrial hyperplasia and/or endometrial
cancer. General clinical practice is to combine these non-selective estrogens with a



10

15

20

25

30

remai ns a need for new econom c, effective and safe

drug treatnents. Conpounds having estrogenic activity
w@e@opeBseENnt |y used in wonen as a nedi canent fPRPCT/EP®05/054368

treatment of peri- and/or post- msnopausal

cl
PSR SR e oo i R R s e PRt
stmjla‘tmgemd shift. the endometgandchneq Ebllimlamaszglﬂ(ﬁo luteal phase-like

et Rbh Snderme B, LiBondiabiy e ddyfoors ABudiaasil oL

cdmpmed toinotreaisentiodcreases the gk fbe reast cfncenakowas derabnstrated

s K s A ARG oo

Wemén's&iealtallmtlaine d:tvesﬁ?gmasaRlsm amd berlefity eiestrogen plus progestin

hese no sel ecti.ve estr ns t :

i S8y elrieRpaSY WEEisR: pricesd Bsbfig FaR e Women's Healt
Inmail\}erbanzéd)oor&mueetrtdheJmm; eB&B2¢3B%ul ati on and

shift the endonetriumfroma follicular phase-like to

| uteal phase-1li ke and/or atrophic endonetrium
Fdlofvimgtthe disedvery bfrtwoaﬂkiiht:ﬂ subtypbs af gstages tet@@tdrs, denoted as

o this treatnent increases th

et BB LR et ot etk M Aot Ralocficonet sHbtinecasicive estrogen
rewmamg@nb!easwe thal toJUbtyped H!He)duﬁéruﬁlu distrifn iVhisbam gssues,

s SKERRae B PoURC B8 BRASATEENS Grertpripfeventon of

eslft@@éﬂi Faceps-td1E8a ot RInsWARERAInirdl isitelgfrdlctst esul ts from
The Whnen's Health Initiative random zed control | ed
trial. JAMVA 2002; 288:321-333). Follow ng the

It RhSHSW BEh BUnd Yt dissfié6ft1 %Ugibéﬂﬁﬁe@ést@&tol aéRatives are
receg%ors denoted as ERa and ere now exists

POt SERFIAS WHIChiPPSERSS @S iRMEls og‘umcya@a' §§\e§?t‘t'tiy\f%f the estergen
rebERERL-8bthpdl AR DresenDmBerdtdf drd\i?de%‘%ﬂﬂb%ﬁd@éﬁ’lf‘ormula I:
different distribution in human tissues, such
subt ype-sel ecti ve conmpounds may provide effective
treatnment or prevention of estrogeq E;ﬁptor-related
conditions with mninmal side-effec has now been
found that a series of 15b-sups |tAted estradio
derivatives are potent stge h possess good
| evel s of functional sele t he estrogen

wherein,

R'is H, Cysalkyl, C1.12acyl, di-(Cys alkyl)aminocarbonyl, (C1_s alkyl)oxycarbonyl or
sulfamoyl,

R?is H, Cy alkyl, C._; alkenyl or C,.; alkynyl, each of which may be optionally
substituted with a halogen,

R® is C4., alkyl, ethenyl or ethynyl, each of which may be optionally substituted with a
halogen, and

R*is H or Cy.1, acyl.
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receptor a-subtype. The present invention provides
conpounds of Formula | : | wherein, RLis H G -5
wa@bdoglo273aryl , di-(C -5 al kyl)am nocarbonyl, (BIT/EB2005/054368
al kyl ) oxycar bonyl or sulfanmoyl, R2 is H G -3 al kyl,

C2-3 k . af - 3 _al kynyl h_of whi b
T PR e B alel 5ol BitoLniltepsiare SRsdliad Bbegts

al kyl', ethenyl or ethynyl, each of which may be
RS o A8 PR o P e o
urtbioaknolhydi atkgla:nou‘:l;t‘:I Ba\ttm‘i t-al da&;bnmtmﬁs.u Esamglbe of lmdhn dtoups are

as used. in e definition.of Fo a L,
mPog o REeIRHT 1otk AP A Rirhlack P Y iy e o
CL-akytmeho a(rg (lamchddampbemchdéd ) alkyhgrgup hpgingn €8 aret h2lcarbon
tertiary butyl and pentyl.

et hyl . i sopropyl,
atginﬁ‘irﬁg‘??@‘,'g{he term G -3 alkyl and G -2 al kyl nean
a(n) (branched or unbranched) al kyl group having 1-3

and 1-2 carbon ato espectively. Th erm Co- .
T R - PRRRE Lo S % PERBREA Lrofans el eh @b arinhaving 2-3
capsangtoima\and @né-ddulbiabbndl Bkamplesbfisuzhgrolpshihaudeosttienyl and
Exangl gs of such groups include ethenyl and
PIBPYped  2-yI . The term C2-3 al kynyl represents an
al kynyl group having 2-3 carbon atons and one triple

band. |l es of such oups i ncl ude h | _and
TR 5 ARkmArapResans 2 Ay drayp Beding 2R i ng one
triple bovié.d Ekaraphea ot sudhaxyuipsineladedethgrwl agd propdylcar bon

atons. The acyl group can conprise a hydrocarbon which

may be branched, unbranched, saturated or unsaturated.

THextem 025, atl/l represents au eyl grolipuderived from a carboxylic acid having 1-
12 carbon atoms. The acyl group can comprise a hydrocarbon which may be
branched, unbranched, saturated or unsaturated. Examples of such groups include
formyl, acetyl, propanoyl, propenoyl, pivaloyl, heptanoyl, decanoyl, and undecanoyl.
Also included within the definition of C4.12 acyl are groups derived from dicarboxylic
acids like hemi-maloyl, hemi-succinoyl and hemi-glutaroyl.

An example of a di-(C+.s alkyl)aminocarbonyl group is dimethylcarbamoyl.
An example of a (C.s alkyl)oxycarbonyl group is ethoxycarbonyl.

A halogen may be one or more halogen atoms, such as one or more chlorine or

fluorine atoms.

In one embodiment of the present invention, R? is C.5 alkyl, C,.; alkenyl or C,.3
alkynyl, each of which may be optionally substituted with a halogen.

In another embodiment, R' and R* are both H.

In another embodiment, R' is H, R? is H, C1.3 alkyl, C,.5 alkenyl or C».; alkynyl, R® is
C.2 alkyl, ethenyl or ethynyl, and R* is H.
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fornyl, acetyl, propanoyl, propenoyl, pivaloyl,

hept anoyl , decanoyl, and undecanoyl. Al so incl uded
wowrdohiozrsthe definition of C 2 acyl are groups BET/EPBO5/054368

from di carboxylic acids |ike hem -nmal oyl ,

In @1“0 &F’ 8 ¢ '@ﬁ%b‘%;?ﬁ Iﬂglgaaiﬁ ﬁ§¢1(3%¥%b@%§gﬁyawsﬁtu9gd V\E/llth a

hatbgeat RY IscGy,latkybyptiondlly stibatitpted wifh sahdléierh and R* is H.
al kyl ) oxycar bonyl group is ethoxycarbonyl. A hal ogen
may be one or nore hal ogen atons, such as one or nore

In@hbibier embodimieht) &' iisd, Rt isksor C 1y atkyt REnbOd) atieyitaralf Rtib el .
present invention, R2 is G -3 alkyl, C2-3 al kenyl or
C2-3 al kynyl, each of which may be optionally

Insnbther embediment, IR' & HaRig¢hor €1, alkyhtRvds mesttiyd dinddrftis HR1
and R4 are both H In another enbodinent, RL is H R2
is H G -3 alkyl, C2-3 al kenyl or C2-3 alkynyl, R3is

|n@noﬂ|eaémbbdmehhtaa)cbrr@bum i3ymoyéthylaibg-rthyist Shdrit 7au:pré@er
s H R2is Hor C-3 alkyl optionally

1%&9@0%’!%‘(%@%%@"!% ogen, R3 is G -2 alkyl

optionally substltuted V\Athahalogen and R4 is H In
anot her enbodi ment is Hor G-3 al ki;
Injagother emppditent, ﬁwdﬁ 'F§401 %a"f¥| or q3‘ﬁ12 a%’tme'ﬁ HeeRfereti tR '#@1 -2

a"qup drid R%s Hoortt QS adyl-2 al kyl, R3 is methyl, and R4 |s
I'n anot her enbodi nent t he compound i s 7a- et hyl -

b- met hyl - 19-nor-17 a- pregna-

In‘hindthek @bodifleft) R2 % MNE;. é’all@ﬁ'opcfb atyl, R‘nls Q) Qbikﬂf R®is methyl
enbodi ment , 2 acyl, R2 i

aflS’rRCfSJ‘bOfafFMyPCYRs |s G-2 al kyI and R4é is Hor C 2
acyl In anot her enbodl msnt RLis H G- 5 al kyI or C

is al s met I¥
'n@npt@eaegﬂpod'mnb%ﬂ%'érCeq?é'a'aph%wac&ﬂu i ig eﬂry' 6 'ssmﬁﬂwand

Rﬂgp@ﬂ@@gy}h, R2 is ethyl, R3 is rrethyl and R4 is H
2 acyl

In another embodiment, R' is H or C1.12acyl, R?is H or Cy3 alkyl, R® is C.,alkyl, and
R*is H or Cy.1, acyl.

In another embodiment, R' is H or C1.12acyl, R? is H or Cy3 alkyl, R® is methyl, and R*

isHor Ci acyl.

In another embodiment, R' is H or C1.2acyl, R? is ethyl, R® is methyl, and R* is H or

Ci12 acyl.

The compounds of the present invention can be synthesised according to methods
well known in the art of organic chemistry in general and especially in the art of
steroid chemistry. See, for example, Fried, J. and Edwards, J.A., ‘Organic Reactions
in Steroid Chemistry,” Volumes | and Il, van Nostrand Reinhold Company, New York,
1972; and C. Djerassi, ‘Steroid Reactions,’ Holden-Day, Inc., San Francisco, 1963.
The general synthetic procedure used to prepare the compounds described in the
examples below is depicted in Scheme |. Variations to this scheme can easily be
made by one skilled in the art.



In anot her enmbodinent, Rl is Hor CM2 acyl, R2 is H

or G-3 alkyl, R3is G-2 alkyl, and R4 is Hor CM 2
w@eook/0213w7 anot her enbodi ment, RL is H or CM 2 BCHEP20R2054368

is Hor G-3 alkyl, R3is nmethyl, and R4 is Hor CM 2

acyl. In another enbodinent, Rl is Hor CM2 acyl, R2

is ethyl, R3is nethyl, and R4 is Hor CM 2 acyl. The

Schepeunds of the present invention can be synthesised

according to nethods well known in the art of organig

chemistry inyggneral and esppc/%aPly in the art

steroid c ry. See, f@ pl e, Fried, J

Edwar — ' Or gani ns_in Steroi

Chem Vol umes | l,, van Nostrang ng
Company tR’Yor k, @977; 4ndRC. Djerassi, ' SteLoi

Redct i o’n , ' Hol de’n-/Day, Ing., San Francisco, 1863. The
general synthetic procedure used to prepare thglp

conmpounds described in the exanples below is depicted
in Schene | . Variations to this schene can easily be
made by one gkilled in the art.Sgheme | Substrate A o
t he starti aterial for the kynthetic procedur

sho e | is synthe in 4 steps.

conf{ugsa ions of . | i —speci 3
Cyprad 1.2 CL7- prot edt ed es) r,aR4, 6-di en-4 "R R
P&QVi deFt he requi red®a-suhstiRut ed estr-4- en- 3-0nes.
Mln]é; anmounts of 7b-isoners-fornmed can be readiPy

renoved |ei t her by chromat ography or crystallisation at
this stage of the synthesis, or occasionally at |ater
stages. {The 7a-substituted estrenones are aronati sed
readi ly by using e.g., halogenatjpgn/ dehal ogenation

procedures, yt Hl_a estrones, l.pon al kyl ation at
C3 and d Tion at C17 e substrate A The
a, b-u d ketene ned upon oxidation of
t he *ether B ., o R

0 "R? R

Substrate A, the starting material for the synthetic procedure shown in Scheme | is
synthesised in 4 steps. Firstly, conjugate additions of organometallic species (e.g.,
cuprates) to C17-protected estra-4,6-dien-3-ones provide the required 7o-substituted
estr-4-en-3-ones. Minor amounts of 73-isomers formed can be readily removed
either by chromatography or crystallisation at this stage of the synthesis, or
occasionally at later stages. The 7a-substituted estrenones are aromatised readily
by using e.g., halogenation/ dehalogenation procedures, to 7a-estrones, which upon

alkylation at C3 and deprotection at C17 provide substrate A.

The o,p-unsaturated ketone C is obtained upon oxidation of the silyl enol ether B
using, e.g., palladium diacetate. Michael addition to C using an organometallic
species, e.g., a dialkyl cuprate then provides the adduct D. The methyl estrone D
upon deprotection using, e.g., boron trifluoride dimethylsulphide complex then
provides the phenol E, which is reprotected as, e.g., the silyl ether F. Addition of
e.g., lithium acetylide to the ketone F to give the adduct G followed by removal of the
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using, e.g., palladiumdiacetate. Mchael addition to

C using an organonetallic species, e.g., a dialkyl
wa@apsAars41 hen provi des the adduct D. The met hyPCEEPI0051€54368

D upon deprotection using, e.g., boron trifluoride

| sul phi de co lex . th rOV|des . phen E. .

sifer B P Ssp e R 58 1ol BRIy PGB ahen provide
thé\ddsltedcmodxicte{ g., lithium acetyl ide to the ketone F to

gi ve the adduct G followed by renoval of thesilyl

ether protecting group using e.g., tetra butyl
(Peaudirog)i denivétives of the feerhydfoxy gmupsiocﬂ eombeundissG veH aps ey

H.. odr.u derivatives of .the r,OXx [ oups of
otiined 8RN0 DFlHolAlS HERmBha rBE wal Kiony PR ¥k g By
aogmﬁpm usidg alzarhoxgliccsbid etdonidel ih thengresence df Ibaseagnt by a:ygar’?pn

acyl at i.on C_,Aac oride in the
s £EsbaE 2ok U eses O 4 cbipPGePadem Sidti oy | ¢
di@@laﬂiekylcarhadlmleselnq éoliofved by oembval gf theaijy rethes pedtecting group

g}? clotg | car Ct?llmde etc., followed by renoval of

asseloyf:o PREISot ot ect i ng group in the case of

compounds G Corrpounds of Forrmula | having the groups
as defln?g i n CL m 1

d_wh d Ra o
o DA aushas | Bole w8 o 3 i et (o EL¥parpin ' anc
R‘sarb engdnogen,wire Ifouhri_deto dave agensistentyiatier selectivity for the estrogen
t ni es en a-rece tenC
refnl GSves Syt 8 g edat CrRBetd RS e mith
pdi&@@éuﬁﬁb roaﬁiigﬁér fneh q mf%w @sladi £OH0- és{traai@pwai&h ABS ah ¥Cso of
definiti on, a otenc

awateblcﬁﬁgunM qng %)hd%f@‘&ﬁf‘s? Pﬁtﬁnﬂh%f @f/y)oéé'ﬁh a Compound is

g{ Bl Ak B8gdro-fcebffahd I ath@dd 1088 1636 e Althd he
rogen b- receg;ma and/or is a partial agonist at the

esérggem) decaptarand patialagenistatithe gslyogen fafecepton witheass

okt ofiiaf8 be kg RO (1S ek B Aoh ASHEERBYy HIP:
estradiol. Thisaetultzde high-furtatio pdlelectiviy . fortak eet‘mgml otreceptor, i.e.
activati n the estrogen a-receptor whil st not

or
sV oIapFRiee o RolTRGoR ASoiar SR 19t P6 el Bl actvating the

estrogen B-receptor.

The steroids of Formula | wherein R' and/or R* are/is not hydrogen are prodrugs,
which do not necessarily meet the above definitions. These prodrugs are converted
by metabolic processes within the body into compounds wherein R' and R* are
hydrogen, which compounds do meet said definitions.

Furthermore, the selective (estrogenic) ligands of the present invention surprisingly
do not induce a high degree of endometrial proliferation (follicular phase-like
changes) and can therefore be used as a medicament for (long-term) treatment
and/or prevention of peri- and/or post-menopausal (climacteric) complaints and
osteoporosis without addition of a progestagenic compound.

The selective estrogen receptor activation profile of the compounds of the present
invention makes them suitable for application in therapy.
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wore®b/0213¢7 above definitions.

The steroids of Fornula | wherein RL and/or R4 arel/is
not hydrogen are prodrugs, which do not necessarily

These prodrugs arBCT/EP2005/054368
converted by metabolic processes within the body into

conpounds whe n 4 are h oge i ch
THEGHBSAIR e i B Perdgieli e i s o RS R af ko to Farmute
| forethe odanvéac(ues bf wgmuioameht @aﬂﬁstreaimedite)r prmetltﬁn of estrogen

inyention, surpri t in ee . of
robfhielaRft ASkck B Bibidat of PhatrEbl S8 ytuBa of FPerEstdoen
recds;ﬂugeialecﬁpm/smlctdheasmﬁme. be used as a nedi canent for

(long-tern) treatnment and/or prevention of peri-

and/ or post-nenopausal (clinmacteric) conplaints and
Inasfunlwmspecbtstha/iln\AeOMn mthded fothe ase of P cagpainaigs rFlocmula I for

[o30) The ect i st roge e acti vat
g FERR1Rp S it e TR e oplBE ERH e Gk of Biniohe
treatkest. (Suehuseliist pdrlmlafrtyrsu&amé nrcwbmem fornhéd indicatiyns1di @eri-
resen{’] inventi n furth o.the use of a

A RSy eARay ﬁ'&“?%e’ "3"{‘3 ?’b‘i OYHRQPUAT™if act ure of
a medi cament for the treat ment or prevention of
R e 4 Bl 6y P BSE B P Mn o
the empfacture ef atredicaimest for agg maiontrambtubn ORer. thlsrpwpose a
coptbBe RETIRTRAS haventis ey i A4 Bl o octimel?
regied ineoteing alsoradministration béph apgropiidte muaof aoprobestageme
ment rticul arI sui tabl e in wonen

SydprrBHES e Wl Kot e Bk FeBpRISRL L | o phusal

(climacteric) conpl ai nt s and osteoporosis. In a
O o YD VAR Gl o
mamdac:tmmﬂsullﬂe desage forosn tTheqeedand imve iftan thdmeﬁ)r@ alsp oslates
o PR e S50 b odebfo B e ey
to ahespreaentiimiestioraminad with (ahpleymaocguticallyeacrepiable extipient(s),
suRp Q95! S8 esSHEDY ih SUnER & &1, WehlmiKGBAN TS s Bfed drd
Practice of Pharmacy, 20™ Edition, Lippincott, Williams and Wilkins, 2000; see
especially part 5: pharmaceutical manufacturing. Suitable excipients are described
e.g., in the Handbook of Pharmaceutical Excipients, 2" Edition; Editors A. Wade and
P.J.Weller, American Pharmaceutical Association, Washington, The Pharmaceutical
Press, London, 1994. The mixtures of a compound according to the present
invention and (a) pharmaceutically acceptable excipient(s) may be compressed into
solid dosage units, such as tablets, or be processed into capsules or suppositories.
By means of pharmaceutically suitable liquids the compounds can also be applied as
an injection preparation in the form of a solution, suspension, emulsion, or as a
spray, e.g., a nasal or buccal spray. For making dosage units e.g., tablets, the use of
conventional additives such as fillers, colorants, polymeric binders and the like is
contemplated. In general, any pharmaceutically acceptable additive can be used.
The compounds of the invention may also be included in an implant, a vaginal ring, a
patch, a gel or any other preparation for immediate and/or sustained release.
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Adm ni stration of a conpound according to the
invention wll be greatly aided by the manufacture of

WGE obalizer dosage forns. The present invention PCEER00F/@54368
also relates to a pharmaceutical conposition or dosage

f.0 Qupr. C ound a cordin t he present
S e e S R R S
admxinisierexhinlade lagtosh, starcheellalbes and derivatiess thereGE randitioe kke,
cience and Practice of Pharnacy,
o BRI eB SR, 1 SRR ©ROVRE | ame. and W 1 Ki ns. 2000
see especially part 5: pharmaceutical manufact uri ng.
Sui t abl e _excl pi.ent s ar e descr i e.fg., in th
g isBgs BmBr it e B n L Be e noafaifen ar,
edsfrdgéric sorApoﬁMﬂee gnah fRe brikgridf 0101 té100 imzimore in particular 0.1 to
1@% rnac utl t Associ ati on, Washi ngton, The
agr?‘ﬁic? l]}"?' Eﬁ'oﬁ’ress London, 1994. The mi xtures of a
compound according to the present invention and (a)

TRIRER et B BT e RS BNARS, 25 abi et s

or be processed into capsul es or suppositories. By
sdiealys of pharmaceutically suitable |iquids the
unds can al so be applied as an injection
preparation in the formof a solution, suspension,
enmul sion, or as a spray, e.g., a nasal or buccal
spray. For making dosage units e:_{L tablets, the use O
of conventiopaj additives s giillers colora

pol yrer i -@ ars and t he %

gener ~phar nac eyt ey at
5 Of e i nvention may_.a o, -

fah i npl Znt a>vagthal ring, a ;fatch, a gel

or/ any other preparation for inmmediate and/or
sustai netl rel ease. Suitable fillers with which t"’he{7
d

phar maceuti cal conpositions can be prepared and
adm ni stered include | actose, starch, cellul ose a
derivati ves thereof, and the like, or m xtures thereof

used in suilt @bl e amounts. The dpsfRge anmounts of the

present ion will be intThe-Rormal order for ¢
est pounds, e. g, w order of 0. 04 Jt«
100 n pattt+cu -
9 1 HO 1
/Si 0

/

7 8 9a: R' = (CH,),CC(O)-
9b: R" = (CH,),NC(O)-
9c: R" = CH,CH,0C(0)-
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10 mg per admnistration. The present invention is
illustrated in the foll ow ng exanpl es: Schene Il 9a:
WR1005/08BHB) 3CC(O) - 9b: RL = (CH )2NC( O - 9c: RICHEP2005/054368
CH3CH2OC( O - Exanpl e 1 Preparation of 7a-ethyl-15

E b-mrTEIt _hlyl -19-nor-17 a-pregna-1, 3,5(1

—y%-—‘?-ﬁ-en- 20-yne-3,17 b- diol (8) (see Schene I11).
Preparation of 7a-ethyl-3-nethoxy-estra-1 ,3,5(1
h

net hod described in EP 0869132 A 1 (see Exanple | and
Schenme |, Conpounds 1-5). A solution of

Prépardtity bf Lo-8BlR8neaxy@8Rall I 51001 5-tefradhif 7{cheB). Was
added dropw se at -60 0OC to a solution of LDA

[ prepared by addition of a 1.6 Msolution of n-BuLi in
ToHE Y breatieRyesiones wastrepareram § Sb B hEsi2d -dien-
3t pid i daneslinbramee JFudod) Vi iEab pecthopd oF

08681132 AdiésqecExample Tard Pehane bompeundsTdks warnmed to 0
j. i t iPAYE i O)@ﬂ .
A %ﬁﬂ@h ?oﬁ%trggsﬁ%@éxﬁiﬁg% (29? ract eggrm)%égeat%ﬁ%{? Ise at
—69C°6x tatassol utiés lof hDA [prepaned by addRiSDo] a fl & Meaktiohpf n-BuLi in
tr ah i ' - Si byl t . :
SRS i) S B R M FOILINE (5 il rhicurs
waastineddon %drat —60 °@ and|thari toeated with triletiylsilyl ehiaridet(Benl). The

robich R Fehod (10 B ' d o RN pofie o
10%ansNFBCI Stetion(A0@mi)eand extrigtied auitbtethyb aoatate. Wadbidg, driiog
( 194,880)) fonded by EontBfitrdtlohprévided GLAYERIHRId & (R1Y) WhRkh was

used in the next stage without further purification.

To a solution of crude silylenolether 2, (1.1 g) in acetonitrile (15 ml) was added
Pd(OACc), (750 mg). The mixture was heated at reflux for 15 minutes. Then water
and ethyl acetate were added, the organic mixture was filtered through Celite and the
product extracted into ethyl acetate. The organic material thus isolated was purified
by passing it through a short silica column, eluting with heptane/ethyl acetate, to give
compound 3 (710 mg) as a colourless oil. R; (1) 0.47, R{2) 0.80, R(3) 0.46 , eluent
heptane /ethyl acetate 8/2. NMR (CDCls), & 7.58 (1H), 7.21 (1H), 6.74 (1H), 6.66
(1H), 3.79 (3H, CH;0), 1.11 (s,3H, 18-CH3), 1.00 (t,3H,ethyl).

Preparation of 7¢-ethyl-15B3-methyl-3-methoxy-estra-1,3,5(10)-trien-17-one (4).

To a solution of 3, (300 mg) in dry THF (5 ml) was added anhydrous Cu(OAc), (100
mg). The mixture was stirred for 2 min at —70 °C, followed by dropwise addition of
methylmagnesium chloride (1M in THF, 5 ml). The reaction was warmed in 72 hr to 0
°C and quenched by the addition of 10% aqg. NH,CI solution. The product was
extracted with ethyl acetate and then purified by chromatography over silica gel,
using heptane/ethyl acetate as elutant to provide 4 as a white solid (280 mg), m.p.
120-122 °C; NMR (CDCl5) 8 7.22 (1H), 6.73 (1H) , 6.65 (1H), 3.79 (1H), 1.20 (3H,s,
18CHj3), 0.98, 0.96 (6H, 2t, , 7o and 150 ethyl).
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product extracted into ethyl acetate. The organic

material thus isolated was purified by passing it
wo booetogiisz4m short silica colum, eluting with PCT/EP2005/054368

hept ane/ et hyl acetate, to give conpound 3 (710 ng) as

a colourless oil. Rf (1) 0.47, Ri(2) 0.80, Rf(3) 0.46

, eluent heptane /ethyl acetate 8/ 2. NWVR (CDCI 3) d
Prépa@tién diH)a-ethyR153 métHyl-3-ftritdethyisitd) oxyd-e6a-fl BH(103trigd-17-one

(3HICH3O), 1.1 1 (s,3H, 18-CH3), 1.00 (t,3H ethyl).
(6Preparation of 7a-ethyl-15 b-nethyl -3-nmethoxy-estra-1

,3,5(10)-trien-17-one (4). To a solution of 3, (300

ng) in dry THF (5 m) was added anhydrous Cu(QAc) 2
Td 4 88lutiay) of 47{220 mmﬁmdlehlhmﬁn&hérfer(ﬂ tnlf @as adm'dea; DMB&o{plex

| | owed by dropw.se |t|ond|_ﬁ@ met h nesium

(60 e Pisemidurinas g Fo 113 ) Shekhen Pourad iBR epee (R AR

extraced fw*thte%ﬁ) abta@n d’h@HSQGLh@%ubbbialiﬁédeéE thtueéte@fmtﬁ 0%
| ution, TRSA%ﬁroduct was extracted wt

oBHAPERSUI S o B ter RSS! fce g resh SMAPLGLSIAIG: BeRRT

(héptbh@ fotige beetdfd 872) hee! ARl iatwas dissefiealie DRF (@l hih, amidalz6le
rovide 4 as a white solid

3 g@ magsjeqifoﬂoggd pyﬂ;ﬁ)utylg réghxlgli-ﬁ;%hlorgj%gfterlsflv'nnggfoqg’h at
roéﬁh"tlémpéraﬁﬂe (e Siglatid® WhS tom leﬁﬁj- 'ﬁ'negr@aétféh' wadlquencied ®nd

15b eth Preparation of /7a-e
adéitk?étoﬁjﬂe "@t?’( fQ“PWE‘F Ry pXtragjipy SWP Pé%‘i%WfEh ethyl acetate.
ChrémafobPaphid p LﬁlﬁcéﬂonQﬂ@r a @h@rt sita/EdI@mn gheﬂta(\@ 7&hym}>etbté 9/1)
di chl gﬂ ra-snahane %%ﬁ gg? qeg %x (800
9aYe B (229 iR ARt CRJQE" 9"r80|° heptane;{etwlageifie Sifdu NMR (
CHOoLs |7C132(\1\H} €g. 62(?ﬂ-l)e>6t183@l-|?d1 08 (8 3‘H hslcmqm@s &, offihe
resi due thus obtained was triturated wt
tegPHISiIHG p@-8A0-93 (2 6H.o opangh 1 2feethyl). 0200 (smg)* G5ls-gilylethen)-
rose anorphous solid; Rf 0.27 (heptane /ethyl acetate
8/2). The material was d| ssolved i n DMF gs m),
Preaaraaemoia?oc-gmml Hafrmethyl- Haer! 7 q0&: 5(10)-trien-20-yne-3,17B-
|6I( j;tyl di rrethyIS|IyI chl ori de. After stirring for 2 h
“oom tenperature the silylation was conpl eted. The
reacti on was quenched by addition of ice water,
A Laltiaved.i %Eetg rétfed B?S IR qitih df n%?ﬂlthium (16 M
acet at e. mat og r | c pu FPCati on over
in Hiekanea S o) mmZ(dIUn@poethene 80Ayil) i deyt Etife (®mi) at —60 °C. After

stirring for 20 minutes, a solution of 6 (220 mg) in THF (2 ml) was added, the cooling

device was removed and the reaction was stirred for 1 hr at 0 °C. Then 5% NH,CI
(50 ml) was added, followed by extraction with ethyl acetate. Upon passing of the
crude product through a short silica column (eluting with heptane/ ethyl acetate 8/2)
compound 7 (180 mg) was obtained as a white foam in essentially pure form; R;0.28
(heptane /ethyl acetate 8/2), R; starting material, 0.48. NMR (CDCl3) & 7.14 (1H),
6.62 (1H), 6.57 (1H, 2.60, acetylene), 0.99 (s, 12H, 18-CH; and tert.butylsilyl), 0.95
and 0.86 (2xt, 3H, ethyl), 0.20 (s, 6H, dimethylsilyl).

To a solution of 7 (180 mg) in THF (1 ml) was added TBAF (1M in THF, 0.7 ml). The
mixture was stirred for 15 mins and then poured onto 10 % aq NH,Cl (20 ml). The
product was extracted with ethyl acetate and passed through a short silica column,
using heptane/ethyl acetate 7/3 as eluant to give 8 (120 mg) as amorphous material.
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gave 6 (220 ng) as a stiff colourless oil; Rf 0.60
(heptane /ethyl acetate 8/2). NVR ( CDCI3) d 7.12(1H),
w@zfﬁ)alozﬂsw 6.18 (1H), 1.03 (s, 3H, 18-CH3) O0.PB8r/£B2005/054368
tert. butyIS|IyI) 0.97, 0.95 (2t, 6H, 7a and 15b

N@E’@Mﬁﬁ Do R ergbryinenclt o). A0SLHT €5 BT 3 rm

170DHY,1C. w(szeHychle) 0:80-andi0090 ()t 6H 15p! andi 7oA etiyl).
Li -acetylide was generated by dropw se addition of
n-butyllithium( 1.6 Min hexane, 5 m) to
Exandplédi2or onoet hene (300 m ) in dry THF (6 nl) at -60
OC. After stirring for 20 m nutes, a solution of 6
(220 ng) in THF (2 m) was added, the cooling device
Peéaéraﬁmmvalavhokmareqmnsmm1ginbf.nmpféanah A5(188-trfén-
0C. Then 5% NH4CI (50 nm) was added, ftollowed by
20-yne-bii-0ldBalyi t h et hyl acetate. Upon passing of the
crude product through a short silica colum (eluting
wi th heptane/ ethyl acetate 8/ 2) conpound 7 (180
& @8salh i eq.)

Commeouss&:(398 angisvas digsotved firoayriding ﬁl\@lqyycfpjgm@ !
wad acgiela;qréﬁmgé Aifer é‘ﬁbp Ithél r‘?nﬁ;{t@r%'wa%f qu%hgﬁéd \D%h v'gﬁter

The @?Ct(ODHn'X@f%WaS a@mey\treted) redgsoved in, eﬂl\ﬂ Rcetate, apexrasted
W|2heéd SQHIL%‘J lﬁbérﬁ!)ﬁate ? (? @a@? dﬂ% &g?r(lgliéger vf\)?l?'k dﬁécf‘%\la)zsoq and
conrsﬁnt(atqd rhhp reﬁ@ueawel%aunfemby(cmmatogrﬁmy on $l|l<r>ﬁ gel (rméane -
etH%’éEé’t%Fe m 554 1Y%l fire 92 (U7 HgRRER (EHCR' | 84 éé’

% 20°m ). The product was extracte

pivalew), 1e§)Be(da3Hs wﬁd\/l@)aé Q@ds,ti‘rlrl dagMe)aOQH;ﬁt , BHs ¥ {ethyd).
c§fibdls iTpB0nB RIS RIS 3850 Bdb (B B, %Néé‘heé 34
15B- MZ) (192 (plﬁﬂlgl_&Mem):3 (V 3B 7(etiy))) aGC_i 9c ((?859 mgﬁ\lMR (Cﬂﬂ)'a) 5
4335 2, ooy Tkt ReRH Wb pe. sHbg I Rt
180MeR-0093/(@| 3, I7cathiyl)j wiere pleplareliSin B-sireildr Yashidh; botrusing N, N-
dir%_emyi%gr%%_mloyl c%ilc?r‘d%og naterthy?gx_ycgr%bxﬂ %hl%?idg,_rglspe(c%\%ly.

Example 3

The agonistic activity of compounds on the estrogen receptors was determined in an
in vitro bioassay with recombinant Chinese hamster ovary (CHO) cells stably co-
transfected with the human estrogen receptor o (hERa) or B (hERp), the rat oxytocin
promoter (RO) and the luciferase reporter gene (LUC). The potency of a test
compound to stimulate the transactivation of the enzyme luciferase mediated via the
estrogen receptors hERo or hERp, i.e. estrogenic agonistic transactivation, is
expressed as percentage (%) relative to the ECs, of the standard estrogen 17[3-
estradiol (potency test compound = (ECs, 17p-estradiol / ECs, test compound)
x100%). The efficacy, i.e. the amount of maximal activation of the receptor by a
compound, is expressed as percentage (%) relative to the maximal activation as
induced by the standard estrogen 173-estradiol (efficacy test compound = (maximal
activation test compound / maximal activation 173-estradiol) x100%). A more
detailed description of the methodology can be found in De Gooyer M.E., Deckers
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Compound 8 (300 ng) was dissolved in pyridine (10 m).

Pival oyl chloride (1.5 eq.) was added dropw se. After
WQ@20v6/02B41 he reaction m xture was quenched w t PCIVEPENS/054368

The reaction m xture was concentrated, redissolved in

ethyl acetate, and extracted with ag. sodi um
Gi..c8ahoonen W.GrdJ.wderbeul H A cangidtipastérbger Ha Sterpidsd Vol. 68,
Zdoglaépﬁ%)?’oand concentrated. The residue was purified by

ht omat ogr aphy on silica gel (heptane - ethyl acetate

( 1:0 -> 4:1) to give pure 9a (347 ng). NWMR (CDCI 3) d
ERw/BR gs%jl\%c;ﬂﬂy i§ Hé,‘me%’ds)the ilatB%Fﬁ&if)ot%hb%EﬁB 'pMiani(9 1C@%§6§nds
Ofibe '"Kﬁﬁ#%@ﬁtﬁ%‘?“'ﬂ‘%ﬁ H‘ea?ﬁimse@ (JEGR% Wig1q PQIRRSY)e
higrter tidn, 1.0%Qrdetve 13 10R- eéﬁadlca)-landlﬁrel%)easﬂ‘l(ﬁﬁ)ld less abhve at the
estipfbicbrgcertHERAERI DR e P hiofley ndf 16 nciere
pattia) 2g¢mists 3thelesirgen B@e@ptqrt wittBah efficatyhadup) tovee less than 60%

usin
OfQﬁ mk'ﬁ%!]hftgg’? ?rgobla{jc‘{]ﬁm?%tg IOIet hyl gxycar bonyl

chI oride, respectively. Exanple 3 The agonistic
activity of conpounds on the estrogen receptors was
Higtepathniogiedl évalwsation nf Gyrnanwldgusoassiey ulérine tisegeowhs perfiermed by

2 R fBIRL A B ¥ it et e Ref Boalo S R Bk oA
perr treatnzeint gropipo cGamparativetGompidroy )%mais ddmdlqmce ﬁeul;aa;teﬂfo pg/kg,
CfiaEhE CHRRGA Y a0 P BAFEGoBind's bR AP IBPUGRG e
foimdhgammhoiqgnqahdwafad;temnglesn weszexanuned lmEHI& etaineldRiectianse.
oSS BRI EARSBR cF ! RFSBCHEN PR i CSHBTEREE hReys.

esA rfodienlal phasedikerchdngsds: ( pot ency test conpound = (EC50

17b- est fo%gé %dérpﬁﬁglost% { conpound) 100% . The

ef ficacy e ano of maxi mal activation of the
receptostralghtaemlonptrlahglands expressed as percentage (%

relati Ve Soubdly JFanbsmbidrddihdilen as

. mitotic figures
. hypertrophy of myometrium
. early angiogenesis (sprouting or early proliferation)
. basal secretion

B. Luteal phase-like changes
. pseudodecidually enlarged stromal cells
. coiling of endometrial glands
. late angiogenesis (spiral artery formation)
. vacuolation of endometrial epithelium
. luminal secretion

C. Ovariectomized or non-stimulated (atrophic) endometrium
. compact endometrial stroma
. atrophy of endometrial epithelium
. atrophy of endometrial glands
. atrophy of myometrium
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i nduced by the standard estrogen 17b-estradi ol

(efficacy test conmpound = (nmeximal activation test
activation 17b-estradi ol ) BCT/OPH)5/054368
A nore detail ed description of the nethodol ogy can be

TR ety 1 SGet RalFoe FORVRm G DLt R T using a soaleof
gratieg.oi ds, Vol . 68, 2003, pp. 21-30. ERa/ERb
selectivity.is defined as the ratio ERa-potency/ER
b- pbt%rﬁﬁﬁ.b' f@ﬁ’iﬁ?orﬂﬂliagesgf'?t he invention are agonistic at
t he. egrhd® gemindmaleearp faw, very drhala pot ency equal to or
hi gher th?_n I.’L P?‘érel ﬂt ive to 17b-estradiol) and are
at re%rgfje OS-'PB’ S8 active at the estrogen
b- r ecgratieB: mhedRaxateRmosierate humbéry modematpusire t 0 or hi gher
t han 10%1 _nd/% are )g?rti al agonists at the estrogen
b-réc%rﬁ Br Ml H A" efrp%acy equal to or |ess than 60%
of t hgrade5i massivag ekteasive nudaber, extenside biye 17b- est r adi ol .

i h i cal I i I k
e BRI L0k Sou 8 8. B SYABRR LGS o Piept e
wébs catetitated &dr ehcte elaracteristict Rinklhe ah @sérage 8spore iper tatefaryy

i ) ) i d..
i tolicfie o g PRaSes e B cridR sk e SRt
Ch;é rﬁ%\/%mq&.r@ngérvggzb? ical, ch s&gtagprriéig(te f&“di we edmgglfrgri. nTge
0 . .
chafrigliEed Py evs FompatndsauceLioligiar piase ke SF(viy Camiplnsd with
morie ltteal phasedike oaradtetistics apd/orairophieyeradopiegiisn.nonkeys.

A. Follicular phase-like changes: . |oose endonetri al
stroma straight endonetrial glands . hypertrophy of

THIGRETR: [GotlooBRl B e Cotdafative n?p%undww&.é@.yw-ws-
of nyonetrium ear &1 angl oqe SI'S S7prout| ng or ea _
esﬁpgg}ff@f@glaémemm -R" are all H) and Y (173-estradiol) are presented in

Table 1 (in vitro cellular data) and Table 2 (in vivo data).

Table 1
Compound | ERo- ERB- ERB- ERwER-
potency | potency | efficacy | selectivity
(%) (%) (%) (potency)
8 23.45 1.54 40 15.2
X 102.8 20.70 104 5.0
Y 100.0 100.0 100 1.0

The results shown in Table 1 demonstrate that compounds of the invention have a
consistently better functional selectivity for the estrogen receptor a-subtype
combined with a high estrogen o-receptor potency, i.e. selectively activating the
estrogen a-receptor whilst not or only partially activating the estrogen p-receptor.
Compound 8 shows an estrogen a-receptor potency of 23.45% and is 15.2-fold
selective for the estrogen o—receptor over the estrogen —receptor and is a partial

agonist at the estrogen B-receptor with an efficacy of 40%. The closely related
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basal secretion B. Luteal phase-like changes

pseudodeci dual Iy enl arged stromal cells . coiling of
weewenoe3ni al gl ands . | ate angi ogenesi s (spir aPCHEPBNY054368

formation) . vacuol ation of endonetrial epithelium

oot B 1 2 Sk rastiiol (CmmRnnd ShanhafirPaadidl G iound
Y }asho@itiiabirefnstuedor both eStPddeRebiaptoraiub8pby and are full agonists

endonetrial glands . atrophy of nyonetriunmlhe severity
at e @s{rageBP-taveRE  above- nent i oned findi ngs was scored
using a scale of grading: . grade 0: finding not
present . grade 1. mnimal, very few, very snal
e 2. slight, few, small grade 3: noderate,
noder at e nunber, noderate size . grade 4: marked,
many  large grade 5: nassive extensive nunjer,

GRS ve s| ze FMO“E%@FdaﬁPWﬁIp’QﬁWi(§°°§qsbdi ng |was done.

Then the avprage score per treatnent group Was
cal cul ated for l%ﬁi&marchar a%tgér“i stic. Aﬁ);ﬁt{ ly,| an
e per category, c, tolli

average Sco at rophi ul ar- or
g uh@%/?hase-l i ko wap cal gyl ated fromg he gverage

i ndi vi dual pharacteriptics. A favlourabl e endonetri al
5L OT| e HhYr a ponpoynd TS 2.3

X: 40 pg/kg 2.8 0.4 0

Y: 200 pg/kg 3.6 0.2 0

The favourable endometrial safety profile of compounds of the invention is surprising
since the closely related compounds 17 a-ethynyl-17p-estradiol and 17p-estradiol
both stimulate the endometrium as is demonstrated in Table 2 by clear signs of
follicular phase-like activity with only marginal luteal phase-like activity and therefore

no atrophic endometrium.

Example 4

Rat female sexual behavior is hormone dependent. In estrogen-primed female rats
progesterone clearly enhances female sexual or lordosis behavior. However,
progesterone is not effective in inducing lordosis in ovariectomised females that have
not received estrogen (see also J.B. Becker, S.M. Breedlove and D. Crews (Eds.),
Behavioral Endocrinology, 1992, pp. 82-84).

The capacity of test compounds to facilitate progesterone-induced lordosis behavior
in female ovariectomised rats was used to demonstrate in vivo estrogenic activity
upon oral dosing of such compounds. Females were pre-treated for three days with
test compound followed by treatment with a progestagen on the fourth day. Four

hours after progesterone treatment sexual behavior of the female rat was measured



characterized by | ess conmpound-induced follicular
phase-li ke activity conbined with nore |utea

w@base213tke characteristics and/or atrophic  PCT/EP2005/054368
endonetrium The data for Conpound 8 and for the

in ggernﬁﬁgggc%ev%ﬁé[? ﬁé{%%?cﬂﬂnt&}getﬁg |n’.|%y gr{%iréssls ?esstp%ﬁses cleInng 10

minlités- estradi ol ) are presented in Table 1 (in vitro
cellular data) and Table 2 (in vivo data). Table 1 The
results shown in Table 1 denonstrate that conpounds of

Probrugs 0¥ Eoipoandh8,weherein itids pivaloyll(Cotmpbured 94)URE Isi dimethyl-

sel ec it r est r.ogen_rec or a-subt.ype

cR A LCOredr ot oF R Bt BB R ECa B Rt B ol Ggmonsicates

tobelaetive estiogenicicompbumdy dgoa azsltdosipgrat d-ngfkgegayr whi | st
not or only partially activating the estrogen
b-receptor. Conpound 8 shows an estrogen a-receptor
potency of 23.45% and is 15.2-fold selective for the
estrogen a-receptor over the estrogen b-receptor and
is a partial agonist at the estrogen b-receptor with
an efficacy of 40% The cl osely rel at edconpounds
17a- et hynyl -17 b-estradi ol (Conmpound X) and
17b-estradi ol (Conmpound Y) show equal preference for
bot h estrogen receptor subtypes and are full agonists
at the estrogen b-receptor. Table 2 The favourabl e
endonetrial safety profile of conpounds of the
invention is surprising since the closely rel ated
conpounds 1l7a-ethynyl -17 b-estradi ol and 17b-estradi ol
both stimulate the endonetriumas is denonstrated in
Table 2 by clear signs of follicular phase-Ilike
activity with only marginal luteal phase-like activity
and therefore no atrophic endonetrium Exanple 4 Rat
femal e sexual behavior is hornone dependent. In
estrogen-prined female rats
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progesterone clearly enhances femal e sexual or
| ordosi s behavi or. However, progesterone is not

we@bdoeori3we i n i nducing |ordosis in ovariect on BEEP2005/054368

fermal es that have not received estrogen (see also J.B.

S.M Breedlove and D. Crews (Eds.), Behavi oral
S

1

rinol ogy, 1992, pp. 82-84). The capacity of test
compounds to facilitate progesterone-induced |ordosis

.behagp-eubstituté@ BRrsd4) \campoaiddoh Fogthuladti s was used to

denonstrate in vivo estrogenic activity upon ora
dosi ng of such conpounds. Fenales were pre-treated for
three days with test conpound follogﬁgég% t r eat ment

w th a progestagen on the fourthgday. . hours after
progest erone treatnment sexual~hepavilor of the fenale
rat was measuredin the pregence ¥f a\male rat by
counting the nunber of espopses during 10

m nutes. Prodrugs @ ~wherein RL is

pi val oyl (Conpoung V| car banoyl
(Conpound 9b) or =3 ( Conpound 9c)
al | denonstrat ed ogenlc conpounds
upon oral doBi®g at AIMS 1. A

15b- substituted steroidal conpound of Formula I:
wherein, Rl is H C -5 alkyl, acyl, di-(G -5

al fiyérgimm nocar bonyl, (G -5 al kyl ) oxycar bonyl or

a1 BRI Craalf. b7 ey gl aptocsrin] Tasulheticatbons

W érisufataylpgen, R3 is C -2 aI kyI et henyl or et hynyI

oo eh Crapfivis eRendBr Epa g %yf“b of Which a e ogfonaly

substituted with a halogen,

R® is Cy., alkyl, ethenyl or ethynyl, each of which may be optionally substituted
with a halogen, and
R*is H or Cy_12 acyl.

A compound according to claim 1, characterised in that R? is C.; alkyl, Cx.3
alkenyl or C,_; alkynyl, each of which may be optionally substituted with a
halogen.

A compound according to claim 1 or 2, characterised in that R' and R* are both
H.

A pharmaceutical composition comprising a compound according to any one of
claims 1-3 and a pharmaceutically acceptable excipient.

A compound according to any one of claims 1-3 for use in therapy.

Use of a compound according to any one of claims 1-3 for the manufacture of a
medicament for the treatment or prevention of estrogen receptor-related
diseases or regulation or treatment or prevention of other estrogen receptor-

related physiological conditions.
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2. A conpound according to claim1l, characterised in
that R is G -3 alkyl, C2- al kenyl or C2-3 al kynyl,
weawmki/oof34mhi ch may be optionally substituted W¢TEP2005/054368
hal ogen. 3. A conpound according to claim1l or 2,
characterised in that RL and R4 are both H 4 . A
phar maceuti cal conposition conprising a conpound
7.ac0sy acoogdib@toaaaimmdfor e rohrufasturk- & aanediéament for hormone
pha%r?:{aceuti cally acceptabl e excipient. 5. A conmpound
actH WAy to any one of claims 1-3 for use in therapy.
6. Use of a conpound according to any one of clains

1-3 for the ufacture of. a i nt for the .
8.0 s Aessroinp BAOCH chafheBriedt FibuaRE FatmarBureabBentis fr
di diespesgicgompigintbat i on or treatnment or prevention of

ot her estrogen receptorrel ated physi ol ogi cal
conditions.7. Use according to claim6 for the

9.meldsd acdouding tof claim® dha@ctnised Drthattheboendnededatraant.is for
Use .,according to claim?7, characterised in that the
ho?%?]oé)r?ﬁjseat ment is for clinmacteric conplaints. 9.
Use according to claim?7, characterised in that the

100 ARG el Br B m AR SR A 2T ogigarapger use n
mecbntraoeptionf or use in contraception.



