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WO 2006/027347 PCT/EP2005/054368 15(3-SUBSTITUTED STEROIDS
HAVING SELECTIVE ESTROGENIC ACTIVITY The present invention
relates to a 15(3-substituted steroidal compound having selective
WOtPOYERIEHctivity, a pharmaceutical composition comprisiritf-3&8ifi2805/654368
compound, said compound for use in therapy, and to the use of said

¢oprPOBSTI TOTEDESTEROBE UG SERECINVENE STRDSB@RENNTY
prevention of estrogen receptor-related diseases or regulation or
treatment or prevention of other estrogen receptor-related physiological
chaamesnrt neaiomistales e wiliPEimtitsdaiasiiah seroppibshadng, for
%ﬁ@@t&é@&@@cﬂiﬂ@%ﬁﬂ@@%é@&f@éﬂ&ﬁmﬁ%ﬁbﬁsfﬁ@gﬁ@f _
medical condions. since e s ARl esliogen Ieceptars,i
roe?g, e Ferapauic utﬁlty of estrogen receptor Tigands IS S|g|E|)| icant. In
BierandadHes Pf?@@‘ﬁﬁ@%@ﬁ fon iR Hradmert S pEveptighobeRIpeen
preveaticneytteatventobduistcina otetoaampiedntsitibo bfl usle estrogen

%&SB@P&%‘[@& gia%g{gg%ngmgﬁsl‘oss due to: osteoporosis,

osteoarthritis, hypocalcemia, hypercalcemia, Paget's disease,
osteomalacia, osteohalisteresis, multiple myeloma; bone fractures;
Gampauissoritimafficity, ioragtnien seaeptops basn idranahgeeeriping, acne,
FFUBIBIEAG 138 11 IBH IRRMBRNIOR BIRRIHRARSP cORERSHEABRRE the tissue
fssemasiaand cardiavaseular fisease. I chplesieralisuclo, igh
tl[ evels, coag%ﬁatlon e ase’ reStenoss,%ascu ar smooth muscre call
peaifsrsRioN IS The SpRertifdan i hvaRdISH RE e ieatedin srAYateRiEN
padtios|pidysteroisisresbieiviastn  be used to provide relief for such estrogen
receptor: itions,.t ill ins economic,
ety e S i actviy
are preSerRIiPEidriivASIRUIPESS StetEdidEmBmersIapEiz daRerealcsmia,
perk anekgeznsisenssy) eisidsedifelnnosttaia)iskoasplaimitise chpsteanorosis.
For yomen with an.intact uterus, however, these non- selective estrogens,

e.g. conjugated equine estrogens, 17(3-estradiol, and 17a-
= urinary incontinence, urogenital atrophy, vaginal and skin atrophy, acne,

melanoma, hirsutism;

® b'enign 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, 17-estradiol, and 17¢-
ethynyl-17B-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 diinical practice is to combine these non-selective estrogens with a
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ethynyl-17(3-estradiol, cannot be prescribed for long-term therapy (> 3
months) since these compounds induce a high degree of endometrial
(?rollferatlon (follicular phase 35 like changes) leading to bleedlng
e Sty hyperplasia and/or endometrial cancer. Gendial Giftis(0s4368
practice is to combine these non-selective estrogens with a2 WO
ProgRRAgSTS FrReUTE: RODOSFOTAIRR! i wrjeaayeicredunp dimendemetrial
stsprmaeduaedksaﬁﬂmweﬂdmmﬁ@frsﬁlta:mm@iﬁmmghoﬂumwl@H@@earkd

-SSR O R il

IEERAT IAPRS BR it erEslioe Hﬁﬂ%"r@%é‘% AFASIE RS ed
in tinemeasWearsedsrHoaltitr fiéaliGel i) seasies (Wanvenisdrieaitlp foitiative

WGMEHL%ggtﬁ%rﬁﬁg&wmg;ﬁéé{&gpd@,@%d\é&{aﬁg &H&?AQ@M@% estin

Investlgﬁltors Risks and benefits of estrogen pus p in In heal

SRR S BRI S ER i BB AL Worersisalin
lnﬁﬂhwlwﬁanmm@mdttoﬂiedﬁtﬂw2@%28&@22,(%&321 -333). 10
Following the discovery of two distinct subtypes of estrogen receptors,
enote ERa an ER(3, ow exjsts the possibility to discover
Foiu &Y éL geae e %’8 St'@gﬂ%‘fééﬁag %%’g W\%QSB%%gshave
ERffene FRfisirivatiow existirtenpissibity (sdisesshiyydypelecipctvecrsipenands

reHé@hbp!‘QM‘@@ eSiRel YR IREDSIDHES NSGY BREATHOAISSBIRBAM human tissues,
e-effects. 15 |t has now bee

r ted conditions with minim
S e e e R A G
es{iedBIReSPRIeFrpatasbaangHots| wil mibimaghtiderrflestiectivity for the
estrogen receptor a- subtype. In a first aspect, there is provided a

It]h gsn%lxjwb%%}a%t gaqa}al o O%stub%{%lfe% Ies?adlcla_]' I(_ileg\gatzlvéa% are potent

steroids which possess good levels of functional selectivity for the estrogen receptor o-

subtype. In a first aspect, there is provided a 15B-substituted steroidal compound of

Formula I:

ok 2

R'O TR

wherein,

R'is H, Cysalkyl, Ci1pa0yl, di<{Cy.s alkyljaminocarbonyl, (C.s alkyl)oxycarbonyl or
sulfamoyl,

R?is H, Cy; alkyl, Cos alkenyl or C..3 alkynyl, each of which may be optionally
substituted with a halogen,

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

R*is H or C,.1, acyt.



20 R10 -,R2 wherein, R"is H, C1_5alkyl, C,_12acyl,
di-(C1.5alkyl)aminocarbonyl, (C1.5alkyl)oxycarbonyl or sulfamoyl, 25 R2
is H, C1.3 alkyl, C2_3 alkenyl or C23 alkynyl, each of which may be
optionally substituted with a halogen, R3 is C1.2 alkyl, ethenyl or ethynyl,
each of which may be optionally substituted with a halogen, and R4 is H
or C1.12 acyl. 30 2a In a second agpect, there is provided a
pharmaceutical composition comprising a compound as defined above
and a pharmaceutically acceptable excipient. In a third aspect, there is
In provided aasprvipohice ds defiidddabovbdvnassstinalhesampsifa feaparising a
cofheh J0RIR S RIVIded NG HamALA compaUIg AR deingl goove for the
anu acture o a medicament for the treatment or prevention of estrogen
receptor-related diseases or regulation or treatment or prevention of other
enr tor related  physiologi | 6 47
I S R e R R s Rt ARt
hydrogen are so-called prodrugs. The term C1.5alkyl , as used in the
m JRIARLGIECTRUAL ISRIERSNIRAREBFRCL A NARAAIRAANAGIONR e
ﬁavmg 1- % car’bon atoms Examp es of SuC groﬂps are 5 methyl, et
masoipropy ofertianyiGutyhtfid @Emyht@ﬁmiIarlyrwmmmiﬁ)gwe&ﬁmwr -related
dzs%ajieizlk Orﬁu%r';‘g}%s(”%re(g{é‘aqr%%%f 8#[‘4’9?8% Ched%f %{%B naving.£:3 A0,
pectively. The term C: eny represents-a
phirahehed orndnibranched alkenyl group having 2-3 10 carbon atoms and
one double bond. Examples of such groups include ethenyl and
propen-2-yl.
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The term C2.3alkynyl represents an alkynyl group having 2-3 carbon
atoms and one triple bond. Examples of such groups include ethynyl and
propynyl. 15 The term C1.12 acyl pepresents an acyl group derived from a
warbweptesatid having 1- 12 carbon atoms. The acyl group earR/EBI|5IS¢368
hydrocarbon which may be branched, unbranched, saturated or

RS stbraitRviRXEMRIemObERE Argre RS Hpdlbgen fpsraylcaeatylogiganoyl,
propenoyl, pivaloyl, heptanoyl, decanoyl, and undecanoyl. 20 Also
included within the definition of C1.12acyl are groups derived from

dReiBBX e 2 o ShikEaRdRnA AR E0RIANeTh QTR by PRISESREHS RIRRETSS £F
Ambexceingl @l goupCbvihalkyi aartion eroen xgropl psisfdueb drplgarbemoyl.
ﬁa@tﬁ%aﬂ%ﬂ!@ .96&&&1 éﬂ%}g})mpéﬁawwr%:a.iér@th%w@nmkﬂ%
gh en ma re h % ! %Saargsi such as one Qr

BN APHE AR S SRR BOING AT R R ek GRaron
Rtgms;aqsge&tkﬁlycz.s alkenyl or C2.3 30 alkynyl, each of which may be
optionally substituted with a halogen. In another embodiment, R' and R4

{
e R RS Tan0) b Up e el raghops
FETRORAS T GO RSP b S0S783 9649 UG ARG ATR:
irdpeR2-8.H or C1.3 alkyl optionally substituted with a halogen, R3 is
C1.2 alkyl optionally substituted with a halogen, and R' is H. In another

embodiment, R'is H, R2 is H or C1-3 alkyl, R3.is C1 2 alkyl, and R4 is H
TR BBt AR P P-IE T BPereZ STor IOt o
Riplisheindn Bratipgsarhbotioevesinclodengibymd dsd propynyl.
7a-ethyl-15(3-methyl-19-nor-17a- pregna-

]r'r?’é%iw)éf 'quzflor pr}gsg’hils :gﬁ 9&9!' gfoup derived 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, propencyl, pivaloyl, heptanoyl, decanoyl, and undecanoyl.
Also included within the definition of C.4; acyl are groups derived from dicarboxylic
acids like hemi-maloyl, hemi-succinoyl and hemi-glutaroyl.

An example of a di-{(C._s alkylJaminocarbonyl group is dimethylcarbamoyl.
An example of a (C,.5 alkylloxycarhonyl group is ethoxycarbonyl,

A halogen may be one or more halogen atoms, such as one or more chloring or
fluorine atoms.

In one embodiment of the present invention, R? is Cy3 alkyl, C,.3 alkenyl or Cy.5
alkynyl, each of which may be optionatly substituted with a halogen.

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

In another embodiment, R' is H, R® is H, Cy.; alkyl, C..; alkenyl or C,.; alkynyl, R® is
C.» alkyl, ethenyl or ethynyl, and R* is H.
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In another embodiment, R1 is H, C1.5 alkyl or C1.12 acyl, R2isHor C1_3
alkyl, R3is C1.2 alkyl, and R4 is H or C1.12 acyl. In another embodiment,
R1is H, C1.5 alkyl or C1.12 acyl,R2 is C1.3 alkyl, R3 is methyl, 15 and
R4 380K03T3€1-12 acyl. In another embodiment, R1 is H, C1 BalERZ§H5/054368
Cl.12acyl, R2 is ethyl, R3 is methyl, and R4 is H or C1.12 acyl. 20 In
angibseesnipdiment, R isSHHR5H sk gk Digidretiy SloSimliey W34S
(elodlote e, RAPHRRG] A ARMoNARARELETOURERRL S H or
C1 712 acyl, RYisHor Cl.3a kyl, R3is methyl, and R4 is H or C1.12
acyl. 25 In another embodiment, R' is H or C1.12acyl, R2 is ethyl, R3 is
eimthesrech RidigehbR 0 HRAmyH Fitercanpdrhid Cof atetpres &its H .
invention can be synthesised according to methods 30 well known in the
rt of grganic chemi in ral and especially. in_t rt of _sterpid
e N T LSRR VRS e
Reactions in Steroid Chemistry,' Volumes | and Il, van Nostrand Reinhold

(FOERBY eNEMINMBRK thd Yéripaie (s TietApsSSiREaig-Reastions pregna-
Haolden-Day, Inc., San Erapcisco, 1963. The general synthetic procedure
Jsge%?&)%gﬂé%ﬁfﬂﬁ%én% '?thds described in the 35 examples below is
depicted in Scheme I. Variations to this scheme can easily be made by
ansiibedimbdarnar R'WH, 2008162634 7. RieiLRR2005/654aR%, abeme

Iaﬁ?yi,oar%_ﬁi‘?s 0?%192 fa'cyI?Z 0CRz

In another embodiment, R' is H, C.salkyl or Cr.ip acyl, R® is Craalkyl, R’ is methyl,
and R’ is H or Gy acyl.

In another embodiment, R is H, C.salkyl or C..1 acyl, R? is ethyl, R® is methyl, and
R*is Hor Cy.1» acyl.

In another embodiment, R' is H or Ci.qzacyl, R? is H or Cis alkyl, R® is Croalkyl, and
R*is H or Cy.;z acyl.

in another embodiment, R is H or Cy.1p acyl, R? is H or Cy;alkyl, R® is methyl, and R*
is M or Cq.42 acyl.

In another embodiment, R' is H or Cy.i;acyl, R? is ethyl, R® is methyl, and R* is H or
Cg_qg acyi.

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.



10

15

ABIOOO\3\3\R3RSROIiIR2izOF,,,~HO,R2D E/OHOH
3 \3R O2RHO'"R2G H Substrate A, the starting material for the
synthetic procedure shown in Scheme | is 5 synthesised in 4 steps.
Yr3tfgiedHlgate additions of organometallic species (e.g., PEGFERSOfE363
C17-protected estra-4,6-dien-3-ones provide the required 7a-substituted
estr-4-en-3-ones. Minor amounts of 7R-isomers formed can be readily
reRwed either by chromatography or crystallisation at this stage of the
synthesis, or occaS|onaIIy at Iater stages. The 7a-substituted estren.gnes
. ﬂa?()genatlon/ dehalogendtign

Z B2 using, e.g., pafladidm e |a"'0e2tate.
Michael add|t|on to C usmig an organometallic 15 species, etg., a dialkyl
cuprate theﬁ‘prowdes the adduct § The methyl estrone D up n
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

Substrate A, the starting material for the synthetic procedure shown in Scheme 1 is
synthesised in 4 steps. Firstly, conjugate additions of organometallic species {(e.g.,
cuprates) o C17-protected estra-4,6-dien-3-ones provide the required 7o-substituted
estr-4-en-3-anes. Minor amounts of 7p-isomers formed can be readily removed
either by chromatography or crystallisation at this stage of the synthesis, or
occasionatly at later stages. The 7o-substituted estrenones are aromatised readily
by using e.g., halogenation/ dehalogenation procedures, to 7o-estrones, which upon

aikytation 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, &.9., a dialkyl cuprate then provides the adduct D. The methyl estrone
upon deprotection using, e.g., boron trifluoride dimethylsulphide complex then
provides the phenol E, which is reprotected as, e.g., the silyl ether ¥. Addition of

e.g., lithium acetylide to the ketone F to give the adduct G followed by removal of the
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e.g., lithium acetylide to the ketone F to give the adduct G followed by
removal of the 6 WO 2006/027347 PCTIEP20051054368 silyl ether
protecting group using e.g., tetrabu%yl ammonium fluoride can then
weoxigetiier desired product H. (Prodrug) derivatives of the #¥EaERgessgs368
groups of compounds G or H are readily 5 obtained from these
soMARsHSIYIRY cadbiemyel. kn@ebuin thenashietiubidecahaton peiig:
f gaglg%glg)go%ci& ﬁhloride in the presence of base or by acylation using a
carboxylic acid in the presence of a coupling reagent such as

dicyclohexylcarbodiimide etc., followed by removal of the silyl ether
(ratgrctihdegvatiped nite dasahpdrogympoupsas GoanlfbGoinBaurttisretéaiiyiula
LOEMBYHES E{&é‘)&)ﬁaﬁﬂﬁi‘&% [dcEdick Rl HARHEIR (Re 8RJe B4tyre

B b B BRI RR R s g
petarcgaibexylitiacd pofenesesansalcdirschiljing renaent s0oh aelative to
ditisionskactinloniiabenas. aIbve b hdhRBPEPHBE SR ¥ otdding grdiy

%gttigiggsré&g&%encxo%f 00%). Such a compound is an agonist at the

estrogen a—receB?gr and’is at least 10-fold less active at the estrogen
(3-receptor and/or is a partial agonist at the estrogen (3-receptor, with an
chiepoyneg uaFtonalidssathaniEOgmopihe defixisnah aliviatiandasheindetahy

R Gs firag. Jé}L?'fB%ﬁH'Iél HAIALIMOEHORY! RAlSCLMLRG YF 1S Lo

a-receptor,1.e. 20 selective actl_vatln%the estrogen a-recéeptor whilst not
BIOERIGY Pt SHEAVAINTG ' 2BI9BGERCsT SeBpROTPRIG Y Jifs i a
poentiaduaheretmifiiancdar Réqrebavead hygregientiarepitbdragsn BT

g&%&nﬂ%@?@ﬂﬂw rgfa%gt% éQﬁﬁéﬁoﬁ?&i&'ﬁgﬂ y EW/ﬂ.r%W§ Qgﬁpound is

converted 25 by m lic’processes In the bodyinto compounds
FMBPeHsRAtRRISRUCIRS HyBFSHEN Ah BRI eRRh &S IatsAdeSlite
defityuansccbethesminseisth paaieaiuridest g esitiganasqitthovresent
EHERNOD, Sy r@”%‘[‘ Y9 B IARES 20190 SG1RR CLENA0ME TR 75
prociﬁe¥atlon o?llcu ar p%ase-“llﬂe

estradiol. This results in high functional selectivity for the estrogen o-receptor, i.e.
selectively activating the estrogen a-receptor whilst not or only partially activating the

esfrogen B-receptor.

The steroids of Formula | wherein R' andfor R* arefis 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 & 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 {climacieric} complaints and
osteopbrosis 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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30 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 Withc;ut addition of a progestagenic
VPS4 The selective estrogen receptor activation profil@GFHFa005/054368
compounds of the present 35 invention makes them suitable for
applasion invéhtoayrt MIO2H0610 2i3dst GIR(EDRTOR00 aMbARGSio Huemula

PISSERLRYERIAR R ﬁ{e@@ﬁéﬁﬁ&%&ﬁ@a@%@r& %}H@Mu&?&f’é@%@éf?

Formula | for the manufacture of a medicament for the trea‘ttment or

FRERRRG BT R bstyER ordRay AR Pa s M BL Y BEninn gk gheg pstrogen
tecepteenelaiedeiusitiegical ephditiensrogen receptor-related physiological
conditions. 5 In a further aspect, the invention relates to the use of a

mP%HQPaOf Forpulalfor, the many gtgg S %f a medicament for hofmone
rep acemen erapy or normone rea ment. C%) els partlcula ?y
Spasiaciventd A f@?cii?éfﬂ?ﬂfc&f&%f‘éﬁwﬁpﬁﬁﬁm&!wﬁﬁé RbPeiREe
fedisrasterishconsplaiptstrukhhstapsedsigolithta fustihecaspecs] feg-

NGBS SIS 0L AR AL A FOSHRRHAG AhFotmuia-biy the

manufacture of a medicament for use in contraception. For this purpose a
compound according to the invention may be administered as part of a
treatinther asggichdhavwlenigrats@tad toitiis et atempappapiifaterambiont

SARIRGESiae %@Mﬁbﬁ%ﬂ% A %dﬂﬁgéﬂ?a%wn 'ﬁoﬁﬁ:é'ﬁlﬂp‘a&e a

contracegtlon Ad {ﬁtr%\l’oguofna co o ndna tot |l nt|o
will Be grea(ff;oalag by {HE emacfnuqaac\,{tu ' ' 58‘? %so
ﬁ?éé’é?ltﬁ\'ﬂ}@ﬁﬁ émk@ﬁ@ﬁvﬁ? atlen @éﬁtégpﬁ@f)&%h émﬁaﬁb@ftftafqgﬁﬁmion

Sudpsagede Hre @M RAGINOIRLES Renooinsbatescaptiog. 20 to the present
invention mixed with (a) pharmaceutically acceptable excipient(s), such
as the ones described in Gennaro at al., Remmington: The Science and

PRI 8B I9h mraEPens @"&RTSWQLWB&EUR“WHIMHEB&EEEW&W BY968);
semwdspoci all pyal s dodrgetfacestithe prasefh octeermign Switalole elgoipaits

¥& %ﬁﬁﬂ@%ﬂ@aﬁm&ﬂﬁ%:%ﬂﬂ@%@@f?ﬁ%ﬁ%%&ﬁﬁ&?}%%hg
't:‘ Hon EdltlorsA Wad e%
o e present invention mixed with (a) pharmaceutically acceptable excipient(s),

such as the ones described in Gennaro ef. al., Remmington: The Science and
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.Welier, American Pharmaceutical Association, Washington, The Pharmaceutical
Prass, London, 1984, The mixiures 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 liguids the compounds can also be applied as
an injection preparation in the form of a solution, suspension, emulsion, or as a
spray, €.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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25 P.J.Weller, American Pharmaceutical Association, Washington, The
Pharmaceutical Press, London, 1994. The mixtures of a compound
according to the present inventiog and (a) pharmaceutically acceptable
WEIBEMESF ay be compressed into solid dosage units, sUEhTES tahiad 68
or be processed into capsules or suppositories. By means of
Shiiae Gtert oty vwitabie fitgrivsaeidict eyroprriotanaalbe prergiptiedds
AEARIYNACIRBIRIE RREBEOISIArER SENUIB Lof 18 AlbHiRINvES I HREEST AhaaRaUIRON,

orasa.s e.d., a has buccal spray. For making dosage units e.g.,
t%{.bTe'tslfr%ge{%%eeoﬁgg%ﬁrclglflf |0%rg% %’Rf\%s such as fillers, colorants,
polymeric binders and the like is contemplated. In general, any
pharpessgydcalyis et epiapisad ditvaticanib e setle ddimaiangeotads of the
RN DAYRISROS YR dRan DRI By AYNALINE pBALRRAIER &
el or any other preparation for immediate and/or sustained release. WO
S0 0B BT ISESREP 20051054368 Suitable filers with which the
pharmaceutical compositions can be prepared and administered include
leslosiessirsionsldoneeaddiprvatyRReEsaf@as the like, or mixtures
thereof used in suitable amounts. 5 The dosage amounts of the present
invention will be in the normal order for estrogenic compounds, e.g., in
theheradr of 0.01 to 100 mg, more in particular 0.1 to 10 m g per
administration. The present invention is illustrated in the following
examples: 10 SchemellO OOSIHHH=0.12 OO HHO (~/HH
IHHH 4 , 9

7 8 8a: R* = (CH,),CC(O)-
8b: R = {CH,),NC(O)-
8¢: R! = CH,CH,0C(0)-
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S~HOHOj640OHOHOH HHH H\HHHtHHO/..,.,, RHO/ .S~ 7
8 9a: R' = (CH3)3CC(0O)- 9b: R1 = (CH3)iNC(0O)- 9c: Rl = CH3CHIOC(O)
WO 2006/027347 9 PCT/EP2005/034368 Example | Preparation of
YALRMYNABE. methyl-19-nor-17a-pregna-1,3 5(10)-trien-20-vii&-BHF2RS§Rypes
(8) (see Scheme 11). 5 Preparation of 7a-ethyl-3-methoxy-estra-1

Eséndid 3-tetraen-17-one (3)_ 7a-Ethyl-3-methoxyestrone | was

prepared from 1713-17-(acetyloxy)-estra-4,6-dien- 3-one and
ethylmagnesiym bromi e in anall gy with the method scrlbed in EP 0
G. gparation of /o-eth .‘” -N0r-170 o‘n. Lo (1 0)rig n- - 3,

hsgerhieameidstrone 1 (1 g) in THE (3 ml) was added dropW|se at
-60 C to a solution of LDA [prepared by addltlon of a 1.6 M solution of

L hgfo}an (4 / m%at -50 C_% _é!aargmﬁ £2 % g!) in THE
ted with

trlmethylsnyl chloride (2 ml). The 15 reaction mixture was warmed to 0 C

inaEBYloureTtexrastsretharpeisRasemiteR ifodddaretylonsy)esisadPdicn-
nal):wdwﬁm%mmmtbwﬁeemtena@@ml e yiagodNR3ED4Y felizwed
gg{lﬁam éﬂ]f%ﬁﬁﬁ%l&% l?@éﬁfﬁoar{&s% WhICh was used in

e next sta e WI'[ er purification a solution of crude

s‘h;?@HPﬂ’@tﬁf roettyl Bayahaperimnnd { 1S)r'r'i‘I)T\5‘\?5§%@5é‘@s added dropwise at

~60 °C to a solution of LDA [prepared by addition of a 1.6 M solution of n-Buli in
heptane (4.7 mi) at ~50 °C to diisopropylamine (2.1 ml) in THF (15 ml) ]. The mixture
was stirred for ¥ h at —60 °C and then treated with trimethylsilyl chioride (2 ml). The
reaction mixture was warmed to 0 °C in a period of % hr and then poured intc a
10%aq. NH,Ci solution {100 ml) and extracted with ethyl acetate. Washing, drying

{ Na S0} followed by concentration provided crude silylenclate 2 (1.1 g) which 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(OAc), (750 mg). The mixture was heated at reflux for 15 minutes. Then water
and ethyl acetate were added, the organic mixiure was filtered through Celite and the
product extracted into ethy! 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, RdZ) 0.80, R{3) 0.46 , eluent
heptane /ethyl acetate 8/2. NMR (CDCi5), & 7.58 (1H), 7.21 (1H), 6.74 (1H), 6.66
(1H), 3.78 (3H, CH;0), 1.11 (s,3H, 18-CHs), 1.00 (1,3H,ethyi).

Preparation of 7o-ethyl-158-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, foliowed by dropwise addition of
methylmagnesium chloride (1M in THF, 5 mi). The reaction was warmed in Y2 hrto 0
°C and quenched by the addition of 10% ag. NH,C! solution. The product was
extracted with ethyl acetate and then purified by chromatography over silica ge,
using heptane/ethyl acetate as elutant to provide 4 as a white solid {280 mg), m.p.
120-122 °C; NMR (CDCl,) 8 7.22 (1H), 8.73 (1H) , 6.85 (1H), 3.79 (1H), 1.20 (3H,s,
18CH3), 0.98, 0.96 (BH, 2t, , 7a and 150 ethyl).
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20 Pd(OAC)2 (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 progyct extracted into ethyl acetate. The
BRHNRIFEtErial thus isolated was purified by passing it thrBt&F2YRER368
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 25
PeRiaRadR i AERAIE R MR HEREARNIGBSR U & 3 6L B Fne
(1H), 6.66 (1 H), 3.79 (3H, CH30), 1.11 (s,3H, 18-CH3), 1.00 (t,3H,ethyl).
Eeparation of

7a-ethyl-156-methyl-3-methoxy-estra-1,3,5(10)-trien-17-one (4). 30 To a

SRob AP STl mab S et i o

(ROPWisd eontioreofasrtingdrivadriekiand tidomnder¢d tanceMBtebant). The

S s ot
r{ﬁg%ta A&ﬁfgj% %*ﬁvsde}g §8 TR? i?\)%ca ?nzg F' gloi% ﬁa(seﬂ

romat over

H@ﬂfﬁﬁ@/@thyll %&‘@éﬂ?ﬁé’&h Jmﬁaﬁ@tﬁsfﬁr‘ﬁaﬁj@%%eﬁ WRB&&!@IF@QZB@%’Q)@
B0 M) QvdL2dde NMBMEIBEL Dy ididdth gy ociidrdd- hitér 6frmiAdiior Rt

A S0 e da RIS L) 1O
pediliony Pf i5¢ waiRstiRoss i REKGRIMRDR #8tred Wig @iy fteler-one 5
TDorarsslogranhif gu(@cdtiong)vier dishdorsificatbalner( 1 mbtavadabld edetate 9/1)

BER: BM20g)Riey stHQBulde mle%Wa%ﬁ%ﬁ%iﬂyi %&ﬁz@@fﬁzshw;a {

Bt e, SO AR B RS oo ey

dertbliiaiphis D & A ph Gisolid: e 0B At phadte (B ibly] GUetsidesien).
The material was dissolved in DMF (3 ml), imidazole (300 mg) was added

By e o AL S0 062 B b 00, 7.

&mﬂﬁﬁiﬂ of ice water, followed by extractlon of the product W|th ethyl
acetate. 15 Chromatographic purification over a short silica column (

'Aegé%ﬁgn’% Yla%gF P%te ge{::sl‘ E;enerated by dropwise addition of n-butyllithium (1.6 M
in hexane, 5 mi) to 1,2-dibromoethene (300 ul) in dry THF (6 mi) at —60 °C. After
stirring for 20 minutes, a solution of 6 (220 mq) in THF {2 mi) 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 fethyl acetate 8/2), R, starting material, 0.48. NMR (CDCI3) & 7.14 {1H),
6.62 (1H), 6.57 (1H, 2.60, acetylene), 0.99 (s, 12H, 18-CH; and teri.butylsilyl), 0.85
and 0.86 (2xt, 3H, ethyl), 0.20 (s, 6K, dimethyisilyl).

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 onic 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 mg) as a stiff colourless oil; Rf 0.60 (heptane /ethyl acetate
8/2). NMR CDCI3) 6 7.12(1 H), 6.62 (1 H), 6.18 (1 H), 1.03 (s, 3H,
18-CH3), 0.98 (s, 9H, tert.butylsilyli ., 0.97, 0.95 (2t, 6H, 7a and 15(3
B0 58* (s, 6H, CH3-silylether). 20 Preparation of PCT/EP2005/054368
7a-ethyl-15(3-methyl-19-nor-I7a-pregna-1,3,5(10)-trien-20-vne-3,176- diol
MYIRNBMSEIPED B 162t tstypinknalia ObrePtEdb 6 dr b1 et d dtiiob 3 (s. TH,
A7ooty)lithadns (316 M-dubesaoana 0dbteliZstibiepaeireneug§o 1) in dry
THE (6 ml) at-60 C. After 25 stirring for 20 minutes, a solution of 6 (220
mgq) in THE (2 ml) was added, the cooling device was removed and the
EtmBle gas stirred for 1 hr at 0 C. Then 5% NH4CI (50 ml) was added,
followed by extraction with ethyl acetate. Upon passing of the crude

praductiliapagshort Sica clumn (eling wilh heplanel oty ace

Wwas optainead as d Oc

NGO cl
BArengoid-@ {2828 30 (heptane /ethyl acetate 8/2), Rf starting material,
0.48. NMR (CDCI3) 6 7.14 (11-1), 6.62 (1H), 6.57 (1H, 2.60, acetylene),

, - tert butylsilyi). 0. . 34, ethyl),
CIpRoReH bl SR AN B Bl O AR A @)
MG Aoy iRp iAREL E hours Hhg reRRIOD IR MaR, A4eERNRSHER W8tRRins
ahd thanigonbedre nias Hadeatpbei 4€4i¢20vend) inTdiRy| pisatiie] avaeiirasted
itk SR AGHBIEARARSRAMALD 198 BrINE BUCAAIURE NI, and
P b L P T e P
8189 eeepitte folicCH), 17 0ige(piy, BR3¢O BBIRUGHEIAS (s3BHs, 9F-OH),
QAL HHeIE SHISIRO V60,981 HBAESH Fanghy)

xampile ara
05, S AR 6 NS (GRS P3P 282 .81 9 PR e 31
A68yMe)1 7108160 2H CeMLh BB (300 Freilhwhendi SsolRedimg:dyMeieen) &
mia Rivalgybeniasidls, (lss eA3n1BUMTAddedsiiapisesilies 4 bowsane

LT AR s T 0

dimethyicarbamoy! chioride and ethyloxycarbonyl chloride, respectively.

55

V

Example 3

The agonistic activity of compounds on the estrogen receptors was determined in an
in vitro bicassay with recombinant Chinese hamster ovary (CHO) cells stably co-
transfected with the human estrogen receptor « (hERo) or B (hERB), the rat oxyvtocin
promoter (RO) and the luciferase reporter gene (LUC). The potency of a test
compound {o stimulate the transactivation of the enzyme luciferase mediated via the
estrogen receptors hERo or hERP, i.e. estrogenic agonistic transactivation, is
expressed as percentage (%) reiative o the ECs, of the standard estrogen 17§~
estradiol (potency test compound = (ECs, 17p-estradiol / ECsq 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 17B3-estradiol) x100%). A more
detailed description of the methodology can be found in De Goaoyer M.E., Deckers
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with aqg. sodium bicarbonate and water. The organic layer was dried
(Na2S04) and concentrated. The residue was purified by

chromatoagraphy on silica gel (heptane - ethyl acetate (1:0 -> 4:1) to give

BORELYE47 mg). NMR (CDCI3) 6 1.35 (s, 9H, 15 pivaloyl) PE%P(?{:I“%W“S
15(3-Me), 1.02 (s, 3H, 18-Me), 0.94 (t, 3H, 7-ethyl). Compounds 9b (289

o6 NMRIGRGID.6.3,0/and 3 99 64 %8 RidoMNMeRr 108 §3lds, Vol. 68,
- 102 (s, 3H, 18-Me), 0.93 (t, 3H, 7-ethyl)) and 9c (283 mg;
NMR %‘DCB ' 6 4.32 (g, 2H, OCH2CH3), 1.38 (d, 3H, OCH2CH3), 1.08
(d, 3H, 1513-Me), 1.02 (s, 3H, 18-Me), 0.93 (t, 3H, 7-ethyl)) were
bRyphRitiselestdiitiladedishibes batratiirig;po OG- Eydtetarkoypounds
ehinsineangredny poraaibartybeiiestis, despeptbielih BB Sqlifito or
ﬁﬁﬂ@ﬁﬂ&r\aﬂ?ﬁ%ti’r&&ﬁ%%%ﬁ‘Q&@B;&%ﬁég@ﬁﬁéﬁ%tﬂﬁ Wasdele rémnsd
inan 251n V|tr? @%g%gwt recom manit esee mst Vv %F%
st e VBRI SRR R D) AR o
R@Yﬁ’@ﬂ‘i’ﬁ?ﬁﬁé*&tmrﬁ'mﬁﬂwm@) efficriienvelioraslese perd0’%
gkthe (RkIOH attygtore s jnddcedast 1¢Pragatiid.to stimulate the
transactivation of the enzyme luciferase mediated via the estrogen
receptors hERa or hER13, i.e. estrogenic agonistic transactivation, is 30

EIORaGRIbgE SIRARIRT Ll D) reRviyesddhR GRAN b standasdormed by
ERART, rl-? &r?er%%thz@b%k(g%‘?{é et %RQ?&‘? ??&%8?% g %trﬁgéo' /

eSt compoun cacy I.e. mount of maximal

BaIUSﬁWB?QHyPe(%WW‘é? Bﬁ‘ﬁ%ﬁ‘ Y@éﬁﬁ@%ﬁ%ﬁ%é%@ﬁﬁg’ég
Ooinpeiative GotimmaNmbletligaticmaSanducead Syt tieasthpolapg/kg. The

ﬁ%@&@%?&ﬁo%a@# il e HICADLLGRIEYRRRMBE i (BB IRALPeeRATH&tion
ound maximal %atlon 1713- %ﬂgg io]) X100%). A more
KR TG SRS T P BB T el Bk
Deckersiipaep ouayedirggrange CT/EP2005/054365 G.H., Schoonen
W.G.E.J., st uhdibAaapndiciposterboer H.J., Steroids, Vol. 68, 2003,

pp. 21-30. %ﬁl}%gg quv Y] gdeflned as the ratio

ERa-poten otency. Compounds 5 of the invention are agonistic

at the estro’@@?‘g‘? éﬁﬁSPdWRﬁt%ab?ﬁéPﬁ'ﬂ}"@hual to or higher than 1.0%
(relative to ht(Bedifunskiol) and are at least 10-fold less active at the

. 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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estrogen (3-receptor (ERWERGS selectivity is equal to or higher than 10)

and/or are partial agonists at the estrogen (3-receptor, with an efficacy
equal to or less than 60% of the maXimal activation as induced b

‘Y (B4 AH0I. 10 Histopathological evaluation of Cynomolg‘ifé“ﬁé?ﬁ@ 4368

uterine tissue was performed by a pathologist after an 8 week oral

irbaseanityviiteash ekdiessraboiEntantitngd Snitingls woe sawatneng grecie of

g@mﬁ)@rative Compound X was dosed once daily at 40 pg/kg, 15

Compar O pg/kg and Compound 8 at 40 and 200
pa/kg. T lm% c?vﬂ\r}]lcﬁg rﬁ%tréhgé glcal characteristics were examined in H&E

stained SE4fhINHISYHN i B iFEHhases of the normal menstrual
cycle in @izgemaclght, faenkeys. A. Follicular phase-like changes: loose

endome r'éc!é@l"%?j’éle?ﬁe StaiRtendame A @laRdsidypertrophy of

endome rlal e%nthellum mitotic fi fggures hypertrophy of myometrium early

anngeH@é‘% Bﬁf d’@f‘é’e{ﬁ ?)rollferatlon) 25 . basal secretion B.
Luteal pheesie-fikemasniveg estpzevrindebtdidensperiged stromal cells
miaébﬁfaﬁmmﬁﬁ%tgaimm@éﬁeama&?gﬂ@%siéégaiéa&)@rmwm@ﬁmbup

30.v cuo{al n of n ome rlale um luminal secretlonCt
as caldula €ag eqo

Variactomized oF NOR-ati mu[istt(l-:-d (a rc}/pﬁlcf\é%rgg Stam: compact
atigphife folirdao il phssrsgduascriarstnthiemiibesyeragod peiyera!
enderietsadgandsoatibplyndimayemeilstyprofile for a compound is

characterized by less compound-induced follicuiar phase-like activity combined with
more luteal phase-like characteristics and/or atrophic endometrium.

The data for Compound & and for the Comparative Compounds X (17 a-ethynyl-17p-
estradiol, Formula | wherein R'-R* are all H) and Y (17B-estradiol) are presented in
Table 1 (in vitro cellular data) and Table 2 (in vivo data).

Table 1
Compound | ERa- ERB3- ERp- ERo/ERB-
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 resuits shown in Table 1 demonstrate that compounds of the invention have a
cansistently better functional selectivity for the estrogen receptor o-subtype
combined with a high estrogen a-receptor potency, i.e. selectively activating the
estrogen o-receptor whilst not or only partially activating the estrogen B-receptor.
Compound 8 shows an estrogen o-receptor potency of 23.45% and is 15.2-fold
selective for the estrogen o-—receptor over the estrogen B-receptor and is a partial

agonist at the estrogen B—receptor with an efficacy of 40%. The closely related
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13 WO 2006/027347 PCT/EP2005/054368 The severity of each of these
above-mentioned findings was scored using a scale of grading: grade O:
finding not present grade 1: minimal very few, very small 5 grade 2:
WiHL S8R Emall grade 3: moderate, moderate number, moBEFfE28fFE54368
grade 4: marked, many, large grade 5: massive, extensive number,
estapindssiZ a-Boywadi faestradich{Soradimg Wasndol 7é-dstredichiCaveand
FGRIRW RS HIERHBEAHPy IR YRS deRl rulabest E%E?%SE SRARETBHISHGnists
Finally, an average score per category, atrophic, follicular- or luteal
ﬁhg’?ee-ﬁﬁ?%‘?’?ﬁis_ rgﬁﬁ‘ﬁ?éted from the average individual characteristics. A
favourable endometrial safety profile for a compound is characterized by
tessieompound-induced follicular phase-like activity combined with more
luteal phase-like characteristics and/or atrophic endometrium. 15 The data
for Compound 8 and for the Comparative Compounds X

Lrawrayiphyl-17(3- estrddiseyFoAeeaa WRERLHTESR are a]l H) and Y
17(3-estradiol) pre presented in Table I (in vitro cellular data) and Table

P (in vivo data). RO TablrdaCompawrgiERa- ER{phfR(3- ERA/ER(3-
potency potency-efficacy -setactivity (%6)(9o)r(%0)-(potency) 8 23.45 1.54

18 1899949 02.8 20.76%04 5.0 Y 199.0 100.0 106-2.0 The results shown

in-Fabte-1-demonstrate-that-compounds-of-theirventionhave a 25
-8nRAERtY better furftbional lselect¥y for tihe estfodjen relceptor
1-bu'u(t)ypl:

X 40 pglkg 2.8 04 0

Y: 200 pglkg 3.6 0.2 0

The favourable endometrial safety profile of compounds of the invention is surprising
since the closely related compounds 17a-ethynyl-17B-estradiol and 173-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
na atrophic endometrium.

Example 4

Rat female sexual behavior is hormone dependent. In estrogen-primed female rats
progesterone ciearly enhances femaie sexual or lordosis behavior. However,
progesterone is not effective in inducing lordosis in ovariectomised females that have
not received estrogen (see aiso J.B. Becker, S.M. Breedlove and D. Crews (Eds.),
Behavioral Endocrinology, 1892, 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-freated 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



combined with a high estrogen a-receptor potency, i.e. selectively
activating the estrogen a-receptor whilst not or only partially activating the
estrogen 23-receptor. Compound 8 5hows an estrogen a-receptor potenc
%?f%‘%@% Hnd is 15.2-fold selective for the estrogen a-recé’ﬁ[ﬁ? arpRees
estrogen R-receptor and is a partial 30 agonist at the estrogen (3-receptor
wilreamesticasf armedasatitycelnioay thelaustbenolpEoEg0BApRTSREduring 10
RadidsP2005/054368 compounds 17a-ethynyl-17(3-estradiol (Compound
X) and 173-estradiol (Compound Y) show equal preference for both
estrogen receptor subtypes and.are full agonists at the estrogen
Rrodeagsist Cempabnd 8. ERIBBURdMSRIGY (ERTSREH ISR b B YREhKs)
cavtimutyt (Gomabddidodiflior B #0spgikg BRI CotBLAOBg) gikdehsnBi2(RHB
6 A0S RS0t Qoo AP 38 BRiRLA ThiAeyasyable
endometrial safety proﬂl% of compounds of the invention is surprising
since the closely related compounds 17a-ethynyl-173-estradiol and
173-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. 15 Example 4
Rat female sexual behavior is hormone dependent. In estrogen-primed
female rats progesterone dearly enhances female sexual or lordosis
behavior. However, 20 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 25 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. Equr hours after progesterone
treatment sexual behavior of the female rat was measured 15 WO
2006/027347 PCT/EP2005/054368 in the presence of a male rat by
counting the number of lordosis responses during 10 minutes. Prodrugs
%ompound 8, wherein R’ is pivaloyl (Compound 9a), R1 is dimethyl 5
carbamoyl (Compound 9b) or'R' is ethoxycarbonyl (Compound 9c) all
nstrated to be, active estrogenic compounds upon oral dosing at 1
' ?nﬁg%&g%ﬁdgﬁﬂ% ““R"Edg% s?g%’lﬁfgl compound of Formulat: H H
R3 RIO / Wherein, Wits H, C.4alkyl, v}.uaCCyt, di-(G alkyl)amin yl,
(C4.51) nylor sul1, R2is H. C a alkyl, C2@rélkenyl or C,3 akynyt, each
of which may be optionally substituted fwitl} a¥¥alogen, R' is 0-,.2 alkyl,
ethenyl or ethynyl, each of whick de-optionally substibuked with a
halogen,and R4isHor C, 12 a ound according to claim 1,
characterised in that RZ%% ~akylL-€2:3-alkenyl or C2,3 alky nyt, each
ed with & haiogen.

R'is W, Crsalkyl, Cyspa0y, did{Cas alkyDaminocarpony!, (Crs alkylyoxycarbonyl or
sulfarmoy,

R* s H, Cas aliyl, Cas mlikenyl or G2 alikynyl, eash of which may be opfionally
substinsizd with 2 halogen, .

R® is C.., alikyl, efhenyl or etiwnyl, each of whish may be optionally substiuied with 2
halogen, and

R* is Hof Cuas acyl.

A sompound sccording to claim 1, charactenised in that R is Crs gyl T alicenyl o
Caa aliyny!, each of which may be optionally subsiitutes with & halogen,

A compound escording to dairn 1 or 2, charectenised in that B’ and R* are both H.

A SOmPpoUNG according 1o ciaim 1, charactersad in that R’ is H, RY is M or Cysalky!, R®
is Crpaliyl, and R is H.

A compound acconding to claim 1, chatsstersed in that R s H, R is H or Cy.paliyl, RS
is methyl, and R is .

A compount according to cizim 1, characiensed in that the compound is 7o-ethy-156-
meathyk18-nor-17e-pregna-1, 3,501 0-ien-20-yne-3 1 78-diol.

4 pharmaceutical éomposﬁian compriang & compound according 1o any one of claims 1-
§ and a pharmaceutically acceptabie sxcipient.



3. A compound according to claim | or 2. characterised in that R' and R
are both H. 4. A compound according to claim L, characterised in that R' is
H, R2is H or Cw.3 alkyl, R" is C1.2 alkyl, and R is H. 5. A compound
according to cairn 1, characterised in that R" is H. R2 is H or C,.x alkyl, R’
is methyl, and R is H. 6..A compound gecording to claim 1, characterised
in that the compound is 70-ethy-15 - r1 S-nor-17
o-pregna-1.3,7(10}triers-20-yne-3,17-dioL 7. A aceu5cal composition
comprising a cornpound according to any one of claims 1-6 and ap iY
acceptable excipient. 17 B. A compound a rding to any one of cieirns 1-6
for use in therapy. 9. Use of a compound according to any one of claims

E. 16 somantnis asorEBm i sy e E R Ersh iR M8 Hrevention of

arknMen recaptor-related or reguMw or treatment or preverwtion of other
5. SAPROeH wﬁmﬁmﬁbmﬁw%mcﬁ@n&% RegenHagiRatarp:for
the, LRahis: ol 3 T AdGHDG RAIDRR Nrerbor A2 A GHGA0S o

claim 10 characterlsed |n that the ho om treatment IS for cle

g =-ii';!'l-;_|-‘ iwi
colfiERR o Fatnen &L BSR4 clggm'elwg?a%ﬁ T Piaces
ho?ﬁﬁ@ﬁ'éfﬁlalment is for osteoporosis. 13. Use axerding to claim 9 for the
manufacture of a medicament; for use in contraception.

10. Use according to claim 9 for the manufacture of 2 medicament for hormone Teatment,

11. Use according 1o claim 10, cheracierised in thet the hommane trestment is for climastefic
cormplains.

12. Use according to claim 10, characterised in that the hormone restment is for
ostecporasis, ‘

- 13. Use according to ciaim @ for the manufecture of 2 medicament for use in contraception.



