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(57) Abstract: The invention discloses a steroid compound hav-
ing the formala (1), wherein dotted bonds represent optional dou-

- ble bonds; R 1s H, =CH,, or -CH3, or -CHz-CH;; Rris H, C1.4'

alkyl, Cy.5 alkenyl or Cy_s-alkynyl, wherein the alkyl, alkeny! or
alkynyl group may be substituted with 1 to 3 halogen atoms inde-
pendently chosen from the group of flucrine or chlorine atoms:;
Ry, is H, Cy4-alkyl, Cou-alkenyl, Cz-alkynyl or C,4-zlkylidene,
wherein the alkyl, alkenyl, alkynyl or alkylidene group may be
substituted with 1 to 3 halogen atoms independently chosen from
the group of fluorine or chierine atoms; E represents together
with carbon atoms 16 and 17 of the steroid skeleton a four to
seven-membered ring, said ring being ¢ and in ¢is-configuration
with respect to the stereid skeleton, optionally comprising one or

two endocyclic bonds; or a prodrug thereof. Such compounds can be used in therapy and for methods for selective modification of

the activity of estrogen receptors.




~pendently chosen fromthe group of fluorine or chlorine atons; Rerr] is
H derr]-alkyl, Cerr] -alkenyl, (Jerr]-al kynyl or (Jerr]-alkylidene,
wherein the al kyl, al kenyl, alkynyl or alkylidene group may b s%ﬁ?gﬂgd
with 1 to 3 hal ogen atons i ndependently chosen from the groug] 3f

or chlorine atons; E represents together wth carbon atons 16 and 17 of
the steroid skeleton a four to seven-nenbered ring, said ring being a and
in cis- cofdurGRROGHCHG CQNPENSEDHSTEROQIR GOMBOUNRS BAVINGI | v
conpri si nSEUECTIVEWSTROGENICCAAOTNATY. or a prodrug thereof. Such
conpounds can be used in therapy and for methods for selective nodification
of the activity of estrogen receptors. 1 DEC 2004 16, 17- CARBOCYCLI C '
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15  estrogen-related side-effects. Examples of estrogen-related medical
treatments which can benefit from selective compounds are those for

contraception, for therapy of menopausal complaints, osteoporosis, and
- estrogen dependent tumour control.

20 In EP O 869 132 estrogenic steroid compounds are described which héve
the formula (1):

formula 1

25 Wwherein:
dotted bonds represent optional double bonds;
Rs is H, =CHz, or -CHs, or -CH2-CHs; =~
Rz is H, Ci4-alkyl, Ca-s alkenyl or Ca-s-alkynyl, wherein the alkyl, alkenyl
or alkynyl group may be substituted with 1 to 3 halogen atoms
30 independently chosen from the group of fluorine or chlorine atoms;
Ru1 is H, Ci4-alkyl, Ca«-alkenyl, Cz4-alkynyl or Ci4-alkylidene, wherein
the alkyl, alkenyl, alkynyl or alkylidene group may be substituted with

AMENDED SHEET




HO R6 formula 1 25 wherein: dotted bonds represent optional double bonds;
R6 is H =CH2, or -CH3, or -CH2-CH3; R7 is H, Cl-4-alkyl, C2-s aI kenyl or
C2-s-al kenyl, wherein the al kyl, alkenyl or alkynyl group ma@ gamﬁ
“substituted with 1 to 3 hal ogen atons 30 independently chosen“fromt

.group of fluorine or chlorine atons; Rl11 is H, Cl-4-alkyl, C2-4-alkenyl,
‘02-4- al kenyl or G -4-al kylidene, V\/nerei n the al kyl, al kenyl , al kynyl or

al kylidene group may be substituted with AMENDED SHEET 01 DEC 2004 2 - 1 to

3 hal ogen atons i ndependently chosen froimthe group of fluorine or
on atoms 16 and 17 of the

chl ori ne at re entsto et her .with car

steroid skglr%t%rliwé g‘%hla gs Ha ﬁ'gﬁoghﬂae ereypidi fhaorinien ci s-

5 confi guraorchlwnb atesysect- to the, st eroi d skel eton, optionally

. conprisin and bStl t dW|th RE, which has
a vari et yEof WE%%\?ES% Wgﬁ{q&aﬁ ‘é?rgél W@%tbeaﬁég@slz that any

‘al'kyl, al keskel etcamayfwr toggavent-ndmberesl gngupaldlrh'igeb@ @Ilﬂ &§npound

havi ng & he &gk tﬁ(gﬁ“g&y cbtgﬁn nbranc R6 or Rll is

connected to theé_steroi Ee%é?%ﬁt 0ugggld)élfér)11 Pen’b?ﬁ substituted

carbon at ontYMRTFENEONE! i W@I@@mﬁh@holﬁ@ﬁamdrthmmi idh Regn’  at om or

is invol Vedwlﬂcl@hégwbhﬁe%ﬁbb%aﬁﬁh n bond. Conpounds may contain
- different cent res. of g¢hirali t %nﬁan exi st as enantionmers and
- di ast er eoftera >F§FCI?§e‘ar" L}%s) waﬂwlsa&ttmﬁuaﬂskﬁnyhch as -

aryl or- aﬁﬁdlaﬂ@hdeﬁg group in the steroid compound having the formula (D may
' 10 be branched or unbranched. If Rs or Ri1 is connected to the steroid

skeleton through a single bond, the substituted carbon atom of the
steroid skeleton either comprises a hydrogen atom or is involved in a
double carbon-carbon bond. Compounds may contain different centres of
_ chirality and can exist as enantiomers and djastereomers Hydroxyl

15 groups may be capped with substituents such as acyl or alkyl leading to

" prodrugs of a compound according to formula 1.

It is now found that a steroid compound having formula 1 with symbols
. .and terms having the meanings as defined above, charactorised in that
: go Re is a B-hydroxy group, or a prodrug thereof, has, unexpectedly, a
consistently better selectivity for the estrogen receptor @ combined with a
high estrogen o potency. Such a compound, hereafter referred to as a
‘compound of the invention, usually is not only very weakly active on the
‘s _ estrogen receptor §, but in fact is generally an antagomst on the estrogen
.1 .25 receptor B, which contnbutes to the very high select1v1ty for the estrogen
receptor o and furthermore enables a selective treatment based on-
blockade of the estrogen receptor f. The compounds of this mventlon
mclude the aforementloned enantiomers and diastereomers within its
. ‘scope and each of the individual (R) and (S) enantiomers, substanhally
- . 30 free, i.e. associated with less than 5%, preferably less than 2%, in
parhcular less than 1% of the other enantiomer and Imxtures of such
- enantiomers in any proportions including racemic mixtures contajnmg
substantially equal amounts of the two enantiomers.’

35 In one aspect of the present invention, there is provided a steroid compound

having the formula (1)

O - - - - .



prodrugs of a conpound according to fornmula 1. It is now found that a
steroid conpound having formula 1 with synbols and terns havin Eib

nmeani ngs as defined above, characterised in that 20 Rs is a ngﬂg on4
group, or a prodrug thereof, has, unexpectedly, a consistently better
selectivity for the estrogen receptor a conbined with a high estrogen a
potency. Such a conpound, hereafter ref®@red to as a conpound of the
invention, usually is not only very weakly active on the estrogen receptor
O, but in fact is generally an antagonist on the estrogen .25 receptor 0,
whi ch contributes to the very high selectivity for the estrogen receptor a
and furthernore engbles a seﬁe‘ i.ye. treat ment based on bl ockade of the

estrogen receptor P ‘L% Y ofpihi s invention include the

af orement i oned enant i Ofe i gstereonmers within its scope and each of
the individual (R)_andjf enaftiomers, substantially 30 free, i.e.

associ ated with Ige 5% preferably. less than 2% in particular |ess
than 1% of the of tiomer and m xtures of such enantioners in any
proportions WO udk racenke m xtures containing substantially equal

amounts of the two enafjti oners. 35 In one aspect of the present invention,
there is provided a st&oid conpound having the fornula (1): t- 01 DEC
2004 -2a - OH wherei nfbéﬁg&té_gd bonds- represent optional double bonds; R6 is
H =CH2, or -CH3, or - - ; R7 is H G4-alkyl, C2-5-al kenyl or

Cgs- al kynyl , wivhesirei n t he al kyl, al kenyl or al kynyl group nmay be

substituted Wity dord réprl&i? 9ffordl Q5Hd poIRRENdeNt Iy

Rs is H,=CHz, or —CHs, or -CH2-CHs;

Rz is H, Cis-alkyl, Czs-alkenyl or Czsalkynyi, wherein the alkyl, alkenyl or
alkynyl group may be substituted with 1 to 3 halogen atoms independently
chosen from the group of fluorine or chlorine atoms;

Ru is H, Cis-alkyl, Cz4-alkenyl, Cz4-alkynyl or Cis-alkylidene, wherein the alkyl,
alkenyl, alkynyl or alkylidene group may be substituted with 1 to 3 halogen
atoms independently chosen from the group of fluorine or chlorine atoms;

E represents together with carbon atoms 16 and 17 of the steroid skeleton a four
to seven-membered ring, said ring being o in cis-configuration with respect to
the steroid skeleton, optionally comprising one or two endocyclic bonds;

or a prodrug thereof, wherein the hydroxyl groups may be capped with an alkyi,

acyl, phosphate, sulphate, sulphonate or aromatic carboxylate group.

A preferred embodiment may be  a steroid compound as defined previously
and further characterised in that Rs is H, Rz is a branched or unbranched Ci-s-
alkyl, the E-ring is a five or six-membered
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being-a . % ox¥! group. Notably, -the hydroxy groups at

m. esters such

20 E-ri ng -can for exarrpl e be -converted.-into

Fonnula 2; Org 41621

' Compomlds.according to this invention enable therefore a more directed,
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25

30

~ in other words selectlve mOdlﬁCB.thI‘l of the activity of estrogen aorp

.receptors in an organism.

A prodrug is defined as being a compound which converts in the body of
a recipient to a compound according to formula 1 with Re being a B-
hydroxyl group. Notably, the hydroxy groups at position 3, 17 and on the
E-ring can for example be converted into ethers (alkyl*oxy) or esters such,
as acyl*oxy, phosphate sulfate, sulfonate or aromatic carboxylate
whereby the carbon chain length of the groups denoted with an asterisk
(*} is not considered to be sharply delimited. An acyl group is derived
from a linear or branched alkane* and an. aromatic carboxylate genera]ly
will comprise a phenyl, pyridinyl or pyrimidyl. The length of the alkyl and
acyl groups is selected depending on the desu'ed properties of the
prodrugs Whereby the longer chained prodrugs with for' example lauryl
or caproyl chains are more suitable for sustained release and depot
preparations. It is known that such substituents spontaneously
hydrolyse or are enzymatically hydrolysed to the free hydroxyl
substituents on the skeleton of the compound. Such prodrugs will have
biological activity comparable to the compounds to which they are



as acyl *oxy, phosphate, sulfate, sulfonate or aromatic carboxyl ate,

whereby the carbon chain. length of the. groups denoted wi tin t Kk
() is not considered to be sharply delimted. An acyl groupﬂ 1?@\)@?

froma linear or branched al kane* and an. aromatic.carboxyl ate generally 2s
will conprise a phenyl, pyridinyl or pyrimidyl. The length of the-alkyl and .
- acyl groups is selected depending on the desired properties of the ’
prodrugs, whereby the |onger chained prodrugs with for exanple lauryl or
caproyl chains are nore suitable for sustained rel ease and depot
preparations. It is known that such sub&tituents spontaneously 30 hydrol yse

or are enzymaticall droI dto thef drox ~ substi t s- on the
7Skl ot oROBTSHRE TEGHsoUNAY BIBR TSt IS T FoUE, SOmRCETOY R STREE vf 1y
conpar abbeodmg hﬁc@ﬂﬂ@ﬁﬁdds dattedhibehpdiesy cangpound. DEE @A afarotéstd ed in

t he body he recipients r
converteanldség’éﬂl% t?@?tjb)gr %ﬁ%@‘gﬁpﬁgéﬁ%ﬁ%@é}?% %@?ﬁdaﬁ% rat ion
of. acti omap difétrt fras sehdpuiparbiesiobthe paghet botipaind. prodrug nay differ
from such properties of the parent compound. 5 10 is 20 Both for nedi.cal

therapi es as well as for physiological, nmedical and pharnacol ogi cal
exper i mergath s i h nalicact hempesnzsunddl as faumtiysiolngiaale medisplerandel y needed.

ompound REERUE EH PSRN G Rin B Gr Sarr s & YuBr By .
The diff &ie%p‘eratblﬁ heéedadt Ansthef erabadidentrreayeipé arcsmpoend usbdffbetmnatpyt i ssues of
Tunct | oni N e bh Serdeteh S R el Rfo b P, oF L Sl cene
estrodtn FreReRIPS nanehal. GXpr diferedt distibatibmarttd yaridnvegeptats bvasue and
Tver different tissues of an organism provides targets for more selective interference
with the functioning of different tissues. It is known that species dependent,
estrogen receptors o are expressed predominantly in vaginal tissue and liver
15 tissue, whereas B receptors are expressed predominantly in prostate tissue, the
epithelial cell layer of rat bladder, vascular endothelial smooth muscle cells and
certain brain regions, such as the basal forebrain, neocortex and hippocampus.
Tissues wherein both receptors are present are for example the pituitary,
hypothalamus, thymus, uterus, ovary and bone. '
20 A -
The estrogen-receptor affinity profile of the compounds of the present
invention, makes them suitable as improved estrogens or anti-estrogens
under diminished estrogen-related side-effects. Thus, the mvention
discloses a method for selective modlﬁcatlon of the activity of estrogen }
25 Treceptors by bringing a compound of the mvenhon into contact with-
estrogen receptors.-Such a method can be a treatment of the human or
animal body, but it can also be a non-medical method. The latter method
can be an experimental method, such as an assay for sélective
compounds or an 1n vitro laboratory method to obtain information on
30 estrogen receptors or compounds interacting therewith. Preferably, these
compounds can be used for selective estrogen-receptor « or B related
contraceptlve, experimental, or medical treatments; such as those for
‘reatment or prevention of estrogen receptor related disorders
menopausal complaints, osteoporosis, cardiovascular disorders
35 modulation of pituitary hormone regulation, benign prostate hypertrophy,
estrogen dependent tumour control, colorn cancer, endometriosis or
central nervous system disorders. An important common characteristic of



ti ssue, whereas 13 receptors are expressed predom nantly in pros
tissue, the epithelial cell layer of rat bladder, vascul ar Qnﬁoﬁﬁéf@@#
snooth muscle cells and certain brain regions, such as the basal

forebrain, neocortex and hi ppocanpus. Tissues wherein both receptors are
present are for exanple the pituitary;5 hypothal anus, thymus, uterus, ovary
and bone. The estrogen-receptor affinity profile of the conpounds of the
present invention, nakes them suitable as inproved estrogens or.
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nodi fication _of . the activit f estrogen receptors by bringin conmpound

as defined aBovile &8 o%edhtrg%e[p?% ?h %%t‘?‘r@b%ﬁ“? c 85V 0 provide for ‘the
manufacture of a medicament for treatment of estrogen receptor B related
disorders, comprising the administration to a patient of a compound (in a suitable
pharmaceutical dosage form).

Still another embodiment may relate to the use of a compound in the
manufacture of a medicament having contraceptive activity. Thus one
embodiment may also pertain to the medical indication of contraception, i.e. a
method of contraception comprising the administration to a subject, being a
woman or a female animal, of a progestogen and an estrogen as is customary in
the field, wherein the estrogen is a compound (in a suitable pharmaceutical
dosage form).

Further embodiment may relate to the use of a compound for the manufacture of
a medicament having selective estrogenic activity, such a medicament being
generally suitable in the area of HRT (hormone replacement therapy) having a

menopausal complaints relieving, in particular, an anti-osteoporose activity.



I n anot her aspect of the present invention there is provided, the use of
the steroid conpound as defined above for the nmanufacture of f

for a selective estrogen receptor related treatnment. Yet anotaef‘ﬁlEta?m}#
enbodi ment may relate to a nedicanent for treatnent of estrogen receptor a
rel ated disorders, conprising the adntd#-stration to a patient of a
conpound (in a suitable pharmaceutical dosage form). In view of the
antagoni stic effect of a conpound on the estrogen receptor 3, an

enbodi ment miy ydts@npthevi akpetbroft e pneaeritadnventiorof thereedi cemdded f or

treat nent of : f LSO i S e

adm ni st at i S seacta) aARbRton chridfsie sihGq'ffoPunt FBLIRAAET,
dosage f or n) andgiphprraansutieally eantapddbieauxiliary. rel ate to the use of a conpound
in the manufacture of a nedi canent having contraceptive activity. Thus one
enbodi mrent may al so pertain to the nedical indication of contraception,

i.e. a methdbedbsagmemagriptol dre prespnti @myundewildee of therrnnehorder forsubj ect
being a wo g I i , o Of 0 ogen d, an ~&s as is
cust omary | neHerFeEfIF ErBBLiRL. g8 8, MR 4 T B M BT b e
phar maceut i catiminisfesdiges form). Further enbodi nent may relate to the use of a
conpound for the manufacture of a nedi canent having sel ective estrogenic
activity, such a nedi canent being generally suitable in the area of HRT
(hor none r eplfadkiaend dosageapyts chabenygeparetresripiaingamamtpdfa oerspourldiaivi ng, in
particul ar, a4 A0LdoASH APAAS Brdkf i Hidakitud alRfs 200 indBabl ESImaROt Ner
aspect of the present invention, there™ s provided a pharnaceuti cal
conposi ti on dosgs: ilbenstpre famoties eoibddiowmpman disageldtsf toned above and a
pharmaceutically acceptable auxilliary. The dosage anounts of the present
compounds wi Il be of the normal order for estrogen-related conpounds, e.g.
of the order of 0.01 to 100 ng per admnistration.



To this end dosage units can be prepared containing amounts of a conpound

of the invention in the sane order of magnitude as the abovg J rsh
treat man{ doses. Therefore, another enbodi nent may al so relﬁttﬁgﬁzegﬂ'c

2004 - 6" a pharnaceutical conposition conprising a conpound of the

i nvention mxed with one or nore pharmaceutically acceptable auxiliaries.
The conpounds of the invention may be produced by various nethods. s known
in the art of organic chemistry in general, and especially in the art of
the chem stry of steroids. See for exanple: Fried, J. and Edwards, J.A
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nol ybdenum(@deﬁlmgftﬁgb tSénF‘E'Qﬁ@is@olgg6§7a bis unsaturated fragnent into
an unsatir d anelTated’20 5- or ered ring. The olefin ring thus

synt hé&i 5 eSlgpé,ae@}g;@m{qd,@q:gpr g itdithednventioncstier il sawitéa
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agent o (PORLNlBReH S P i P Re 30t e tg’ﬁe CORPEERIS of 8 present
cases peitesrrtion sacaddiionat hysodky film cidoh onase beuhfiesdwesbbalthe gi ves 900d
results. JHaaBRPHHESFor this purpose it is convenient to carry out the
15 anellation reaction in such a way that suitably located double bonds
result from the synthetic procedure, for example by using a well known
olefin metathesis procedure, whereby transition metal catalysts are used
which are derived from e.g. ruthenium, molybdenum, or tungsten, to -
close a 16a,17a-bis unsaturated fragment into an unsaturated anellated
20 S- or 6 membered ring. The olefin ring thus synthesised is first
stereoselectively epoxidized. This can be done cenerélly with agents like
peracids (preferably in a buffered medium) or catalytic systems usmg |
metal complexes in the presence of oxidizing agents {like hydrogen
peroxide or t-butylhydroperoxide). In the present cases perbenzoic acid
25 with sodiumbicarbonate buffer generally gives good resuits. The epoxides
can be almost regioselectively reductively opened with hydride reagents to
the required beta-alcohols. Hydroxy groups may be easily synthesmed as
well by application of a hydroboration /oxidation procedure.
In cases where the o-hydroxy compounds are obtained, a Mitsunobu
30 inversion easily leads to the p-alcohols, which are the intended ones.
The hydroxy compounds can be converted into prodrugs, such as alkyl
ethers, acyl esters, carbonates, sulphonates or phosphates, by reaction
with the appropnate alkyl halide or acid chloride as desired.

35 A pharmaceutical composition comprising one or more compounds
according to the invention can be prepared with or without combination
with pharmaceutically acceptable auxiliaries, such as described in the




‘can be al nost regiosel ectively reductively opened with hydride reagents to
“the required beta-al cohols. Hydroxy groups nmay be easily synthesised as
well by application of a hydroboration/oxidation procedure. In cases where
t he a-hydroxy conpounds are obtained, a Mtsunobu' 30 inversion easily
| eads to the li-alcohols, which are the intended ones. The hydr oxy
conpounds can be converted into prodrugs, such as.alkyl ethers, acyl
esters, carbonates, sul phonates or phosphat-es, by reaction wth the

|ide or acid chloride as desired. 35 A pharmaceuti cal
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be used. Suitable carriers with which the compositions can be

admmlstered include lactose, starch, cellulose derivatives and the like, o

mixtures thereof used in swtable amounts,

20 EXAMPLES

The routes of synthesis used in the examples are illustrated in the

schemes I and II. The numbers used to identify the compounds are
defined by the structural formulas in these schemes,



20 EXAMPLES The routes of synthesis used in the exanples are illustrated in -
~the schenes | and Il. The nunbers used to identify the conpc ¢
.defined by the structural fornmulas in these schenmes. .01 DE %BEQEI\(}IJ:" I
HO 5 9 HO OH 01 DEC 2004 9 SCHEMER Bzo 12 17 Bzo 13 16 BzO 14 15 HO
Conmpound 2 To a solution of 5.65 m of vinyltributyltin in 50 m of dry THE
was added s at -50C dropwi se 12 ml of 1.6M BuLi in hexane. After stirring
for an additional 0.5 hr a solution of &.-2 gr of _

16a- al | ylscHameet hyl estrone-3-O nethylether (1) in 20 ml of dry THE was
added at -50C. Upon stirring for : ' .




‘an additional Y2 h the m xture was poured into sat. NHAC1 and extracted
“with ethylacetate. Concentration of the organic phase foll Owededjﬁ ﬂ&@?@%
ao chromat ography gave 4.2 g of 2 as an oil, Rf 0.47 (toluene/ y :
95/5), for 1 Rf 0.65. NWR (CDC]3) 8 5.80 (m 1, CHallyl), 6.07(m 1, CH -
vinyl)0.98(s, CH3), 0.93(t,3, ethyl), 3.78 (s, 3, CHs). is 20 Conpound 3
To a solution of 4.2 g of 2 in 80 m of methylenechloride was added 0.32 ¢
-of benzylidenet i scycl ohexyl phosphi nor.ut feni um di chl ori de (G ubbs

nmet at hesi s Cg%’%%é . After stirring for | hr an additional portion of 0.3
g of cataly "added. After conpl etionypf t reaction (2 h) the
.mxture was concentrated and the residue _ ed by col um

chr omat ogr aphy, t d-advi de 3.5 g of 3, RNOXA29 (hept ane/ et hyl / 2,
~for 2 Rf 0.55) 'bo N3y 85. 72 % 02\ 1, C=)O0. 99 ,
~0.89(t, 3, ,@ (OCH3).0.92(m 3, CH3) .T01 DEC 2004 10

m xture of,o-0n&g et steroid 3 gpp-Q5~g-qf NaHCO8 in 12, K &

T
met hyl enechl ori de Was treated with O. 34 g f\m d - per benzoi c aci d/\After
stirring for setzeral hours at amnbient t®nperature the reaction vs 5
diluted with water, and treated wi th sodi unt hi osul phate sol utijon to
destroy residual peroxide. The organic material was extracted|into ethyl
acetate and finally purlflﬁd by chronmat ography, to provide 110 ny of th%

desired ) 3-epoxi de 4H0Rf‘§'_go (tol uene- aceti@ne $1 1); NVR(CDO 3) & 989

- (t, 3, CH3), 0.92 ), 3.65 + 3.70y(¥Xm\ epoxide CHs). to

LS

———————

HO BzO BzO

W
N

17 16 15
Compound 2 -
To a solution of 5.65 mli of vmylmbutylun in 50 ml of dry THF was added

5 at—-500C dropwise 12 ml of 1.6M Buli in hexane. After stirring for an
additional 0.5 hr a solution of 6.2 gr of 16a-allyl,7a-ethylestrone-3-0-
methylether (1) in 20 m! of dry THF was added at -500C. Upon stirring for
an additional % h the mixture was poured into sat.NH4Cl and extracted
with ethylacetate. Concentration of the organic phase followed by silicagel
10 chromategraphy gave4.2 g of 2 as an oil,

e Re 0.47 (toluene/ethyl acetate 95/5), for 1'Rr 0.65. NMR (CDCls ) 8 5.80
(m, 1, CH allyl), 6.07(m, 1, CH vmyl)O 98( s, CHa), 0.93(t, 3 ethyl), 3.78 {s,
3, CHas).

i5 Compound 3 :
To a solution of 4.2 gof 2 in 80 ml of methylenechloride was added 0 32
g of benzylidenetriscyclohexylphosphinoruthenium dichloride (Grubbs
metathesis catalyst). After stirring for 1 hr an additional portion of 0.3 g
of catalyst was added. After completion of the reaction (2 h) the mixture

20 was concentrated and the residue purified by column chromatography, to
provide 3.5 g of 3, Rr0.29 (heptane/ethyl acetate 8 /2, for 2 Rr 0.55).
NMR [CDCls) 85.72 (m, CH=)6.02 (m, 1, C=)0.99(s,3, CHas), 0.89(t, 3,
CH3)3.77 (OCH3)0.92(m,3, CHa).



Compound. 5 A solution of 80 ng of steroid 4 in 3 mM of THE was refluxed
with 10 ng of LiAIH4. After 2 h starting material had disapp eﬁ

m xture was quenched by addition of 30 Id of sat. Na2SOQ4 soI o

0..20 g of 15 Na2SO4 , stirred for 15 min and filtered over Oellte‘iThe
filtrate. was concentrated and the resi due passed over, a short silica
colum, to give 55 ng of 5; Rf 0.24 (toluene-acetone 9/ 1); NMR(CDCl 3) 8
. 4.04 (m 1, CHOH)., 3.78 (s,3,0CH3) 2.8 {m 2, CH2 at C6), 0.92 (s, 3,
CH3). 20 : Conpound 6 To. a sol ution of sodi umet hanet hi ol at e (prepared from
0.7 n oCompbamadHi ol and 0.27 g of a 60% NaH di spersion) in 9 nl of DW

was add d f | T ) d h. Then t he

reaction V\Hls pouréjg %{g Eenr%lgng)’eami a§ W%ﬁ@(%%ﬁf %%e a f.

Chr omat ogm@qlsrygzermtechlhadwgamttem@dewﬂéi %Bévgdﬁdnfs@l~@grb¢n@o1cm1@24 226; Rf

0. 30 (tolyy %i'es ?@r %&Erﬂ”&@ﬁ@%%&eﬁt(},@d raﬁr@ﬂ%‘keacﬁoﬁ%@?é HL),
6. 94" oun S

6.20 (ar teroid

t.ion of
3in 2 ﬁthHPdnﬁlﬂ}/Wéﬁ%kﬁ%‘il| égﬂodwﬁypﬁﬁ U&%% at OC 1.9
n of tridestdoy z%éx&uﬁhb@fd:a@e 'E\htae;;rga.sm fﬂi&ﬁ&@laﬂ Qfaslézzuﬁcté& m@a@mﬂn was

bosent i apFeatnand B HRRERR Y htortabraly Pubinife il mber ihe). '
NVR( CDC18psBed. ﬁ}:eppsz,de% REP.58. (mlue&egace;tme )SNMR(GD@IBM 0. QEC

Co d fg3 f 5o tretaed at OTC
W trrﬁogn %I%t‘?%ﬁwq 92 (g' C%[ ?a%gsgrlrrg]egéy sw’fl%&hco-r%ﬁ ;Sn rzg %e o? THF.

The t®action was subsequently stirred for 2 hr at 45 C. Excess reagent was
S destromqngblﬁgdgf ul" addition of 4.5 nl of abs.ethanol, followed by 11 m

A solution of 80 mg of steroid 4 in 3 ml of THF was refluxed with 10 mg
" of LiAlHs . After 2 h starting material had disappeared. The mixture was
. guenched by addition of 30 ul of sat. NasS04 solution and 0.20 g of
15 NapSO0g4 , stirred for 15 min and filtered over Celite. The filtrate was
' concentrated and the residue passed over a short silica célumn, to give
55 mg of 5; Ry 0.24 (toluene-acetone 9/ 1); NMR(CDCls) § 4.04 (m, 1,
CHOH)_, 3.78 (s,3,0CHs) 2.85 {m, 2, CHs at C6}, 0.92 (s, 3, CHa).

20 . Compound 6 :
To a solution of sodlumefhanethmlate (prepared from 0.7 ml of _
ethanethiol and 0.27 g of a 60% NaH dispersion ) in 9 ml of DMF was
added 120 mg of steroid 5. The mixture was refluxed for 3 h. Then the
reaction was poured into water and extracted with ethyl acetate.
25 Chromatography of the organic material provided 80 mg of 6, Mp 224-
1 226; Rr 0.30 (toluene-acetone 8/2); NMR(CDCly) § 4.00 (m, 1, CHCH),
7.12{ar H1), 6.20 (ar H2), 6.54 (ar H4).

Compound 7 - - -
30 To a solution of 2.7 g of steroid 3 in 20 ml of methylenechloride and 3 ml
. of pyridine, was added at 0°C 1.9 ml of trimethylsilylchloride. After
stirring for 1/2 h the reaction was poured into water and extracted with
ethyl acetate, to provide 3.3 g of essentially pure silyloxy derivative 7, Ry
0.8 (heptane-acetone 8/2); NMR(CDCls] 8 0.03 (s, 9, TMS), 5.68, 5.91 (2x
35 8, CH olefin).



'of 2N NaOH and 7.7 nl of 30% hydr ogeri peroxide . The reaction was stirred

overnight, diluted with water and extracted with ethyl aceyﬁgﬁgﬁmde

product thus, obtained was purified by colum chromat ograph
1.7 g of the desired a-alcohol S. Rf 0.36 (heptane-acetone zo 8/2); '

NVR(CDCla) 8 4.42 (m 1, CHOH), 0.12 (s, 9, T™M5) , 0.79 (s, 3, CH3). _
Compound 9 A solution of 1.6 g of 8 and 1.3 g of triphenyl phosphine. in 60
m of 1is toluene was' treated with 0.84i1g of p-nitrobenzoic acid and 0.8
m of diefhyl azodicarboxylate at OC. After starring for 1 h the reaction
‘was conplEPEPOHRA# xt ure was poured onto sat.aq. NaHCOB.sol ution and

t t ed Avsbhatédih A0 et i fr | 1 I, Or .2.9 f O-.
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treat ution. - After stirring for n t
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Compound 9 :
A sojution of 1.6 gof 8 and 1.3 gof triphenylphosph_jneiﬁ 60 ml of
15 toluene was treated with 0.84 g of p-nitrobenzoic acid and 0.8 ml! of
diethylazodicarboxylate at 0°C. After stirring for 1 h the reaction was
- complete. The mixture was poured onto sat.aq. NaHCOs solution and
'e}.ttracted with ethyl acetate. Chromatografic purification gave 2.9 g of -
-nitrobenzoate , Ry 0.64 (heptane-acetone 8 /2}; NMR(CDCls) § 5.34 (m, 1
20 CHOC(O)Ar), 0.91 (s, 3, CHa), 0.95 (t, 3, CHa), 3.80 (s, 3, OCHas).This
. material was dissolved in a mixture of 40 ml of THF-methanol(1/1 v/v)
and treated with 4 ml of 2N NaOH solution. After stirring for 15 min the
reaction was poured intp water and the product extracted into ethyl |
~ acetate. After passing through a short silica column 1.3 g of B-alcohol 9
25 was obtained;. Rr 0.64 (heptane-acetone 8/2); NMR(CDCl3) 5 4.31 (m, 1,
CHOR).

2

Cbmpound 10

.- A solution of 1.3 g of 9 in 30 ml of acetone was treated with 2 mi of 2N
30 HCL After 1 h the mixture was neutralized by addition of saturated
NaHCO;3 and concentrated . The residue was diluted with water and
. extracted with ethyl acetate, to provide 1.0 g of 10, Rr 0.10 (heptane-
acetone 8/2); NMR(CDCls) § 0.90 (t, 3, CHs) 0.95 (s, 3, CHa), 4.48 (m, 1,
CHOH). -



Conpound 11 To a solution of sodiunethanethiolate (prepared fromO0.7 m of
et hanethiol and 0.3 g of a 60% NaH di spersion) in 9 mM of DW was added -
120 ng of steroid 10. The mi xture was refluxed for 3 h. Then_th ﬁ t,iioon
‘was poured into water and extracted with ethyl acetate. Chr ﬂaﬁéﬁ{aﬁ ﬁ f
the organic material provided 80 ng of 11, M 143- 145 C (ethanol -water);
Rf 0.41(toluene-acetone 7/3); NVR(CDC13) ;& 4.45 (m 1, CHOH), 0.93 (s, 3,
CH3)0.90 (t, 3, CH3), 6.62 + 7.10 (AB,2, H1,2), 6.53 (d, 1, H4). 10
Conpound Xomfrpauadillion of 29 Ml of 1M allyl nagnesi um bromi de in ether
was added . 8 f dry TH - dded.1 r_of, Za-prepyl, 16a-
~allyl estr(')rr?egéz%l%g Z@@Qﬁ@{ﬂ%ﬁ%‘ﬁﬁ% @?m?ﬁl‘—:egﬁ(p& s%irflff)ﬂg for 1/2h
the 1.5 methanethind aald Ovik g ofoadadfe Nely dispersiope) it Orml afdMFuwead i nt o
a0 oy, Yot 280 M Or sydfof O A GAGHulbl TP K TRER e and
purified, by chromatography over silica gel to_renpve stereol SOners
provi di hg reagtigngvas moured; indg wasr engd gxtnacyed adth ethylacatateRr 0. 26

é hggt ??e- @mﬂzﬁaeé%tagﬂg/ ofthe éf blr&htéﬁgﬂmsf%ﬁaaa_l-ggﬁn ;JNB(%Pg %4%% 8CH
al ’ EcRElD 4-49rti on

, ), ..0.96°(s, 3, )r, 6,08 ( ,
allyl), 439?55%46%%014?’&5??@39 hl{tolueng-acetepeds)3);
of 40 ny @in,bENCHOMEEOS B¢ 55 ICHYRIGQRITHSY, ©.68 M4 vmogﬁBC,iz,CHllom de
(G ubbs séﬁg&s tal yst) was added to a solution of 450 ng of 13 in 10
m  of ma?% cth’ de. After.stirring for 1 h an additional 400 ng of
catal yst were added. After 2 h, the solvent was renoved and repl aced by 20

n1 of tol ﬁﬁﬁ%{i pgm xture was stirred” with 5 g of basic alunmina at 60C
10 absorb the“catalyst. After filtration 30 over Celite e-and washing with
'tjb I.} uene af® asPlntigoafa2? mlhodl Myaldylmagneesium bromide in ether was added
80 m! of dry THF. At -50°C was added 10 gr of 7a-propyl, 16a-
allylestrone-3-O-benzylether 12 in 40 ml of THF. After stirring for % h the
15 mixture was allowed to come to room témperature and poured into -300
ml of sat aq NH4Cl. The product was extracted with ethyl acetate and
purified, by chromatography over silica gel to remove stereoisomers
- providing 7.2 g of the desired 16a,17a-diallyl derivative 13.
. Rr 0.26 (heptane-ethylacetate 9/1);17f-allyl isomer Rr 0.45. NMR(CDCls)
20 & 0.88 {t, 3, CHs), 0.96 (s, 3, CHa), 6.08 (m, 1, CH allyl), 5.80 {m, 1, CH
allyl), 4.95-5.20 (m, 4, 2x CH2 allyl} 5.02 (CH20Bz).

Compound 14 ‘

A portion of 40 mg of benzylidenetriscyclohexylphosphinoruthenium

25 dichloride {(Grubbs metathesis catalyst) vgfas added to a solution of 450

- mg of 13 in 10 ml of methylenechloride. After stirring for 1 h an

~additional 400 i’ng of catalyst were added. After 2 h, the solvent was
removed and replaced by 20 ml of toluene and the mixture was stirred
‘with 5 g of basic alumina at 60°C to absorb the catalet. After filtration

- 30 over Celite'and washing with toluene and ethyl acetate, 400 mg of almost

pure 14 was obtained; Rr 0.34 (heptane-ethylacetate 8/2); Rr 13 0.45.
NMR(CDCls) 8 5.02 (s, 2, CH20} , 5.97 (s, 2, CH=CH]}, 0.97 (s, 3, CHz)

Compound 15

35 To a solution of 340 mg of 14 in 0.5 m! of methylenechloride was added
8 pl of pyridine , 0.14 ml of 30% aq Hz20z, followed by 2 mg of
methyltrioxorhenium. After stirring for 1 h the epoxidation was complete,

AMENDED SHEET ‘
B SRR



pure 14 was obtained; Re 0.34 (heptane-ethylacetate 8/2); Rr 13 0.45.
NMR(CDC13) 8 5.02 (s, 2, CH20, 5.97 (s, 2, CH=CH), 0.97 (s, %ﬁﬁ:ﬁg

- Conpound 15 35 To a solution of 340 ng of 14 in 0.5 m of meD chl ori de
‘was added 8 | of pyridine, 0.14 m of 30%aq H202, followed by 2 ng of
met hyl tri oxorhenium After stirring for 1 h the epoxidation was conplete,
AMENDED SHEET .01 DEC 2004 - 13 |eading yredomnently to the desired P
-epoxide as well as some a-isoner. The m xture was poured onto water and
sat . Na2S2e3dingl peedominentiyitbitheaddnited gtepExid€asowellags spiie @rigvhaad 230

(Tol uene- ou FURERE? bresfert BRI B B Sl Ny B exypacied gyith
NIVR( CDC13)et&YBi®Lat@.G‘Brc(mat@gr@mm1)idemaﬂ)mgi of dSandX8Qireg of the2 g of
15 and 35Q,49 OQ% (5 nﬁg}sdu S%Q 613 toﬂﬁé’ng E@ﬂ‘ﬁ%&tﬁﬁé%}(gdﬁﬁo{rﬁ%&me—r n.the

m xture was C uent treat 2S4
28 m SOfCCt;rxn?unéicbﬂaDeS%)nd M@(Qﬁ; Cia2sH81, &.88r(mit 2+ CH@IEDY. | h h at

anbi ent tenperature the reaction was filtered over Celite and the filtrate

“concentrated and ca;,ggat ographed , to provide 3,4 g of 16, M 147-148C, K

0.20 (tol ePRRIVY tate 8/2; Rf 23 0.55). NVR(CDC13) 8 4.25 (broad s, 1,

g;O-D', 8 %gnﬁﬁctuﬁe ofHs) g 6;1' 5 aﬂ@S(STO m% oiﬁ‘]:?@él—lﬁn%(rﬁl ggdﬁ@‘\'&as
, oun a - C -19, 71- _
di ggr chol &€ P“%eg(a@é 8% @ﬁ%ﬁgﬁf Fl S €O é %b?e%leytlg' treatedi n 200

M of avhawith hasl éfsatoagnNaeBOk A enI2fF thet enctatelarid® 2of DlaxS0£d/ C.
201 SOMAGH BBt 9081 o sebfiaRiale 1 AALGSA TR ORGSR, 12,
t hen with qm@ehﬁe(ﬁiml ébeddtrate ogm@ﬁntrated and chromatographed to
provide 3,4 g of 16, Mp 147-148°C, Rr 0.20 (toluene-ethylacetate 8/2;Rs
23 0.55). NMR(CDCl3) 8 4.25 ( broad s, 1, CHOH), 0.90 (s, 3, CHa), 0.86
15 {t, 3, CHs), 5.02 (s, 2, OCHzAr). |

Compound 17; (=7a, 16, 17a, 22S)-7-propyl-16,24-cyclo-19,21-
dinorchola-1,3,5(10}-triene-3,17,22-triol
A solution of 3.3 g of 16 in 200 ml of ethanol was hydrogenated in the
20 presence of 300 mg of 5% Pd/C. After completion of the reaction the
~ ‘catalyst was filtered over Celite, and the solvent concentrated. The
residue was triturated with ether, and then w1th water, to provide 1.7 g of
17; Mp 146-147°C , Rr 0.53 (toluene-ethylacetate 1/1; Rr 16 0.60).
- NMR(CDCls) § 4.26 (broad s, 1, CHOH)7.14, 6.62 AB, 2, H1,H2), 6.54 (d,
) 25 HA4). '

Tests for estrogenic hctivity in vitro
Compounds are tested for their estrogen receptor activity in a binding
assay and in a transactivation assay using the human estrogen receptor
30 «aorf.
Competltive binding to cytoplasmic human estrogen receptor o or B from
recombinant Chinese hamster ovary (CHOQ) cells is used to estimate the
E _ relative binding affinity (=RBA)(potency ratio) of a test compound as
compared with {17B)-estradiol (E2) for estrogen receptors o or § present in
35 the cytosol of recombinant CHO cells, stably transfected with the human
estrogen receptor a (hERa) or § receptor (hERp).

‘ AMENDED SHEET _
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17; M 146-147C , Rf 0.53 (toluene-ethylacetate 1 / 1; Rf 16 0.60).
NVR(CDCI 3) S 4.26 (broad s, 1, CHOH)7.14, 6.62 AB, 2, HI, Hﬁlg mli‘ 25
H4). Tests for estrogenic activity in vitro Corrpounds are ted for their
estrogen receptor activity in a binding assay and in a transactivation
assay using the human estrogen receptor 30 a or [3. Conpetitive binding to
cytopl asm ¢ hunman estrogen receptor a or from reconbinant Chinese hanster
ovary (CHO cells is used to estimate-the -relative binding affinity

(=RBA) (p ,%enc ratlo) of a test conpound as conpared with (17(3)-estradiol
(E2) for At gndiegtyngenic ezt of eompsuniss isydetesmined in

re?ﬁEbR;?aﬁtm%“’i?&S ‘*m"’rédﬁﬁ‘N&%DE%e%E‘éﬂé%%T‘ﬁaﬁﬁﬁmgﬁH@%%ﬂse ceptor
a ept Qr e estro

anti estr O%ﬁa%{r g"aﬁﬁ%"f %%ﬂbeo ESHIREHT P Pﬁ“ ‘ﬁ) ¥ Bro

bi oassay[h]ﬁ?RB\) rtbeorasi mmcm\pnmtm(ﬁ@;mm/mqmmﬁhseebpm@e ) _
co-tr s ceptor,a ER: RP the rat

oyt o0 nbrchetit i B Rl RARRACERERA (dhebrinahug of aoss )cThe

est r ogenf@MagEIIQ tp stimulatgcihie/aansactipationcyf et cn:)ymb lactfesdse conpound to

sti mul at mddigtdd s aes ekaldgen RkepfissSIEREEof %%ﬁ[?ifé@myﬁ@ta ga&gﬂe & the

estrogen rec ptors hERa or <§£X |s conpared wth t rogen

estradi oft daﬁ?ﬁrég?ﬁlﬁéﬁ c?h@ﬁﬂ?%ﬁ'ﬁﬁ%? apﬁWilW)(p@tﬁn@f r @’80) obnpound
t °, i nhi bé tesheotransed tbuahilsn tAk &éh@sﬁﬁ%’@ﬁohl&'th%re%&?r&@ ised Vi a th he
the stan a;ﬁ‘éﬁﬁ%ﬁ‘f%aﬁr%@ﬁpg@ﬁ cSitgra hiRb LRI By the (1768 ates

di hydr oxip-qenpangd astthdhe, 3:85(@}1 Iﬂil%%(fdéhﬁ,ﬂ&@)-@bbutfbsm’l-s 1.5 HO,
dihydroxy-N-methylestra-1,3,5(10)-triene-7- -undecanamide). o »

Results:

15

Com- R; |Ru {6-ring |Binding- | Trans Agonist . 2
pound as (n=1) or | assay activation selec-
Form. 3 5-ring | Ero/Erf Era/Erp tivity
n=0} | ' Era/ErB
A H H 6-ring |86/0.3 [55/02 27
B " JcHs |H 6-ring |20/ 5.2 16 / <0.1 >160
C(=11) |{CoHs |H S5-ring |18/ 14 12 / <0.1 >120
D CoHs | H 6-ring |17 / 8.7 11.5/<0.1 >115
1B (=171i) Cally | H 6-ring 142/ 13.9 [26/ <0.1 >260
F H CsH7 | 5-ring |16.3 /0.4 |11 /02 55

1) 17 is Org 41621

20 Compound 17 has in the antagonist assays a selectivity ratio Ero/Erp of
<0.1/67. '



“Formul a3 Com R7Ri i 6-ri ngBi ndi ng- Tr ans- Agoni st pound as(n=1)
" orassayactivationsel ec- Form.35-ringEra/ Er(3Era/Er(3tivity n-OEra/ Erp
AHH6-ri ng8- 6/ 0..35. 5/ 0. 227 BCHsH6-ri-n20/5. 216 <0.1> 160 C = 1C2HsH5-ri ngl8

1412 <0.1>120 DC2H5H6-ringl7/8.7_11.51<0J>115 E =-171C3H7H%r1i-c-%§f26 1.
'<0.1>260 FHC3H75-ringl6.3 0.411 0.255 i) 17 is O g 41621 C 0¥ 17 ‘has
I n the antagoni st assays a selectivity ratio Era/Er(3 of <0.1/67. 01 DEC

2004 A conpound of the pr| or art according to fornula 3, but wthout 22-
hydroxy and having Ri -propyl, RII hydrogen and 6-nenbered E&-ring, which

i s named {’tﬁomf@@m 'p rhqpammart agozding to forboul: 3; ithevithoht22-
1, 3; 5(10) hyrirerg shdl Rasir Ry mfpr@pﬁRq:éllﬂ%(ydrbaéh%ﬂ(ﬁcslrﬁ%n%é}%f ARBAY of 5
OI’ 0]

| 15/ 7 d a t Test (5} t
of ovari ectonsi;i% i L A S EA DR L by
| nt r oduct Loh .l_a maneét,ﬂaﬁdaod)jhaatasERuqlﬂBHSriJ@@m|tﬁ§5’mn dgaslsﬁ y@ge to

S

estrogen Y. ation. of. estrogepnic cogpoun prevents this
ef fect . ‘1‘%2 tes qﬁsthlfgg Sﬂr ngaﬁl %ﬂﬁé’@ 3/6Y0-dnti - ost eoporoti ¢
" activity in ovariectonai sed (O\/X) rats. The effect on bone nass can be

eval uat edyiyt fB‘%@ﬂéWxﬁﬁoMir&ﬂEbifSt ?gﬁg&ﬁggd@o@eggtfa%oé%@%ﬁﬁio . ,b%ar y

quantitati Vgeolgo?gsailsytsgssﬂ of X-ray pic asima o

Introduction

10 Ovariectomy of rats induces bone loss, which is due to estrogen
deficiency. Administration of estrogenic compounds prevents this effect.
The test is used to evaluate a compound for anti-osteoporotic activity in
ovariectomised (OVX) rats. The effect on bone mass can be evaluated by

' peripheral Quantitative Computed Tomography (pQCT), or by quantitative

15 analysxs of X-ray pictures. Plasma osteocalcin and urinary
deoxypyndmolme calcium and phosphate gives mformahon on bone
metabolism. Increase of uterine weight and decrease of body and thymus
weight reflect estrogenic effect.”

20 Test animal
Mature virgin 225-250 g female Wistar rats. Strain: Hsd /Cpd: Wu SPF—
bred by Harlan, CPB, Zeist, The Netherlands.

Experiment

25 On day 1 of the experiment the rats are weighed and distributed over the
cages in order of bodyweight, whereby the rat with the smallest
bodyweight is placed in the first cage and the heaviest rat in the fmel
cage. Treatments are randomised over the rats. : '
Sham-operation and ovariectomy are performed under ether anaesthe31a

30 After recovery from the anaesthesia, within 24 h, vehicle, reference -
compound or test compound is administered once or twice daﬂy for 4
weeks. Dunng this period the rats are weighed Weekly After 4 weeks
autopsy was performed. At autopsy the rats are anaesthetised with ether
and blood is collected from the abdominal aorta. Both femora, the

35 vertebrae L1L2L3L4 (optionally), uterus, thymus, liver, kidneys, adrenals
thyroid, and pituitary gland are dissected out. Measurement of bone ,
mineral density and geometry of the right femur is performed by PQCT on



deoxypyri di nol i ne, cal cium and phosphate gives information on bone
met-abolism |Increase of uterine weight and decrease of body and thynus- - .
wei ght reflect estrogenic effect. 20 Test aninmal Mture vir

‘female Wstar rats. Strain: Hsd/ Cpd: Wi, SPF- bred by Harla%&gggm@

- The Netherlands. Experinent 2.5 On day | of the experinent the rats are
wei ghed and distributed over the cages_ij order of bodywei ght, whereby the
rat wwth the smallest bodyweight is placed in the first cage and the

heavi est the day bhaufo;s@zl on GAGH tliéﬁétmﬁe&@éﬁbbﬁé Qﬁmte%sﬂdeﬁeftfh&%f At S
esl a.

Sham - ope and, 0 nd et her

Af t er rgccli)-{(i/1€t= q’fyrsgﬁ'} PV ﬁ%éesf%é i“:g&i‘{)ﬁ %rer%ﬂ}l gl/’@h‘i“@?éur? patl gce
conpound mQ(ﬁ'Es(penphpmlrﬁuanmduvm anpatbd)'m‘omagrapw_lymadhiﬂe; stor 4 weeks.
Duri ng thg%d%erSQQtéJ‘%lﬁﬁéﬁfefd eG%gggg weekly. After 4 weeks autopsy was

performed.” At 'autopsy the rats are anaesthetised with ether and blood is
‘col l ected fromthe abdoni nal aorta. Both fenora, the 35 vertebrae L1L2L3L4

(opti onal ﬂé@jﬁ{ﬁl of Fegllies |iver, Kkidneys, adrenals, thyroid, and
pituitary are dissect asurement of bone i neral densi ty and
geonet ry aﬂ?é’t??"é'h‘?a‘FW § u%@?@% ﬁ&“ﬁ(y‘a’b sasginplstaideone 16 the

day of autlepsityemnd testieculas bene Wollireubfthdepeurbher lstatiicilty of the

(per . pher Stefiban? ingiddst 8 HiathR Gl Batinh So uFinREy ey i Bgslnd ot ec,
Bi r kent®| HEvele(RErPS, 2 way ANO¥AM i on of results Ovariectony causes a
stati sti cqest/cSingiohid e S5¢4i88PEY k6 bR Althle RPARA mean bone density

. values of the distal femur are significantly mcreased as compared to the

ovariectomised control group. Effects of cornpounds on urinary

deoxypyridinoline levels reflects an effect on bone resorption, effects on
15 plasma osteocalcin levels reflects an effect on bone turnover and may

heilp to understand the mechanism of action.
The minimal active dose (MAD) is the dose where a mean proportional
difference in trabecular bone mineral density between 40 and 60% is
reached.
20
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‘Result:
Compound 17 (Org 4162 1) : Osteoporosis test oral 30 ug/kg.
Prior art compound (7w, 168, 17a)-7-propyl-16,24-cyclo-19,21-
dinorchola-1,3,5(10}-triene-3,17-diol: 190 ug/kg per oral.
LI
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density and trabecul ar bone volune of the femur and a statistically
significant increase in plasnma osteocal cin and urinary deoxypyridinali.ne
io levels (P<_ 0.05, 2 way ANOVA). Test conpounds are consigﬁﬁeﬂ. Arer i
“active when nean bone density values of the distal fenmur ark’s gﬂgfiCantly
i ncreased as conpared to the ovariect-om sed control group. Effects of
conpounds on urinary deoxypyridinoline # vels reflects an effect on bone
‘resorption, effects on 15 plasm osteocalcin |evels reflects an effect on
bone tur nqst fortestRgeitet Retivritydarvivand t he nechani sm of action. The

m ni mal active dose D) is. the dgse where a nean proportjional _ difference
"t abeo IRV GRE OB RIS APU IS 4 SEEMBR £ Hivaoooh i Allen iy 20

Ref er encesest/\esskibed. id. F.adttnydnADéisy, JhemeyaMeAssoc 81198 AN ani mal
nodel for P@ﬁépenopausal bone I oss. Cells and Nhterials,“§ﬁpp. 1 (1991):
69- 76. Y&rnazald | . and Yamaguchi H.: Characteristics of an ovariectom sed
25 osteopenic rat nodel. J. Bone Mn. Res. 4 (1989): 12-22. Ederveen A .G H
~and Hl oosiggibger H. J.: Tibolone, a steroid with a tissue- specific hornonal
profile, conpletely prevents ovariectony-induced bone |oss in sexually

mat ur e raf‘é’.mBQ“BQngPé@r&‘Hé?all): Allsadpeisy\sa S 1g/kegporad @9 nofkg. 1999. . 30
Resul t: Qeﬁmd:ohggé@aa f#&@%ﬁ, 317%17‘-‘2?@;54@1516 %é%cl%f-ﬁh,ﬁQ .Lg/kg. Prior

3%, 0T bt RISt Bhieds IR Lisk AGra okl sk ad bedkerarl 125

10 pg/kg.
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DEC - 17 Test for estrogenic activity in vivo In vivo estrogenic activity

was .det erm

L. A Doi sy,
. (Org 41621):
160, 17a)-

di nor chol a-

7- propyl - 16, 24-cycl o- 19, 21-

ned by nmeans of the Allen Doisy test, described in F.Allen,
J. Arer. Med. Assoc., 81,819-821  (1923) 5 Result: Conpound 17

Al l en Doisy sc 5 pig/kg oral 30 g/ kg. Prior art ]eomgtl%mwa

1,3,5(10)-triene-3,17-diol: Allen Doisy sc 24 gg/Kkg, oral 125

zo g/ kg ‘AMENDED SHEET 01 DEC 2304 - 18 CLAIMS 1. Steroid conpound havi ng
the formula (1): 0 .5 R6 fornula 1 whrerl8in: dotted bonds represent
opti onal dout();lzg ; Rbis H =CH2, or -CH3, or -CH2-CH3; 10 R7 is H,

Cl- 4- al kyl,

nyl or C2-5-al kynyl, wherein the alkyl, alkenyl or

al kynyl group may be substituted with 1 to 3 halogen atons independently"

chosen TR 8n9poun& A BT SA0L () 3O

10

- 1s

20

25 2

OH"

formula 1

wherem

dotted bonds represent optlonal double bonds;

Rs is H, =CHzs, or —CHs, or -CHz-CHs; o _ -

Rz is H, Ci14-alkyl, C2.5 alkenyl or Ca.s-alkynyl, wherein the alkyl, -
alkenyl or alkynyl group may be substituted with 1 to 3 halogen
. atoms independently chosen from the group of fluorine or chiorine
atoms; ' ‘ ' .

Ru1 is H, Cis-alkyl, Cz4-alkenyl, C24-alkynyl or Ci4-alkylidene, wherein
the alkyl, alkenyl, alkynyl or alkylidene group may be substituted
with 1 to 3 halogen atoms mdependently chosen from the group of
fluorine or chlorine atoms;

E represents together with carbon atoms 16 and 17 of the steroid
skeleton a four to seven-membered ring, said ring being a in cis-
configuration with respect to the steroid skeleton, optlonally
- comprising one or two endocyclic bonds;

or a prodrug thereof, wherein the hydroxyl groups may be capped with an
alkyl, acyl, phosphate, sulphate sulphonate or aromatic carboxylate group

Steroid compound according to claim 1, characterised in that in that Re is H
Rz is Cre-alkyl, the E-ring is a five or six-membered ring without double bonds
having a hydroxy at position 22 in S sterecconfiguration.



Rii is H Cl-4-alkyl, C2-4-alkenyl, C2-4-alkynyl or G -4-al kylidene,
,wherein 1s the aIkyI al kenyl ; alkynyl ‘or al kylidene group ygﬁﬁgémQQ% >
substituted with 1 to 3 halogen at ons i ndependently chosen up
of fluorine or chlorine atons; E represents together with carbon atons 16
-and 17 of .the steroid skel eton -a four to seven- menbered_ ring, said ring
being a in cis- 20 configuration .with respect to the steroid skel eton, ’
optlonally conpri sing one or two endocycllc bonds; or a prodrug thereof
wher ei n" t he hydroxyl groups may be cappqg with an alkyl, acyl, phosphate
.sul phate, sul phonate or. aronatic carb0xylate group. 25 2. Ster0|d conpound .

. 'di ng3t qg&gﬁaﬁﬁgt t
‘ zé}cgogl Ik;lg ?hﬁﬂ{%‘iﬁ?ﬂg%ﬁgﬁg i ve or sd|<>E<l marr%elrrgj %B%di id%%fbﬁée bonds

~havi ng a hy@?'&BPHIC FdEFE? %?D ifrmuda r eoconf i gurati on. 01 DEC, 2004 3.

Steroid conpound accordlrg;2 o 8laiml or 2, characterised in that the

.conpound I's'" according ¢ o\.f la 2 HOHO0 2 HOfornula 2, 5 naned (7a,
ﬁ-cyclo 19, 21-din orchola- 1, 3, 5

8.0l 4. A steroid conpound according to any one . of

therapy 10 .15 20 25 5. A non-nedi cal method for

-,0f the activity of estrogen '

(1. 0) trlene 3
clainms 1-3 for
- sel ective nHQ

formula 2,
s . named (7, 16[5, 17a, 228)- 7—propyl-16 24~cyclo-19 21- d.lnorchola—
1,3 5(10) tnene 3,17,22-trio},

‘4. A steroid compound accordmg to any one of cla.uns 1-3 for use in
therapy '

10 ,

3. A non-medical method for selective modification of the activity of estrogen
receptors by bringing a compound according to any one of claim 1-3 into
contact with estrogen receptors.

'15‘ 6. The non-medical method according to claim 5, characterised in that the
method is a selective modification of the activity of estrogen receptors « by
bringing a compound according to any one of claims 1-3 into contact with
estrogen receptors a.

20 :

7. The non-medical method according to claim 5, characterised in that the
method is a selective modification of the activity of estrogen receptors B by
bringing a compound according to any one of claims 1-3 into contact with
estrogen receptors p

25

8. Use of the steroid compound according to any one of claim 1-3 for the
manufacture of a medicament for a selective estrogen receptor related
treatment

30



receptors by bringing a conmpound according to any one of claim1-3 into
contact with estrogen receptors. 6. The non-nedical net hoﬂr:g?gﬁjﬂjggéﬁto
claim5, characterised in that the nethod is a selective ITication of
the activity of estrogen receptors a by bringing a conpound according to
any one eofiiclaiss 1-3 into contact wth .estrogen receptars. a.. 7. saEhe

non- medi cal nethod according to claimb5, characterised in that the nethod’
is a selective nodification of the activity of estrogen receptors R by

- bringing a conpound according to any ong,of claims 173 into contact with
estrogen receptors R 8. Use of the steroid conpound according to any one
of claim ﬁ@]t‘ or the ,n’garguf i:’lCt u%e of a pedi.cament for .a selective estrogen
recept or Usp agqordip chapetesiged in thatdhe sglecyr egeegeiccor ding t o
claim 8, chegcapioerdisted tichtnidhtis thBrewingeh by Befiicn0BEPeri-MeseRueEl I el at ed
treatnment is th«% revenﬁt?'h on ér_ %reat ment of peri-nenopausal or
post-nenopaﬂ%%cfs"ggwﬁpaoﬁ' EOMBAIE- The use according to claim 8,
characterised in that the estrogen receptor related treatnent is a

contratept] treatnent. 11. Pharnaceutical. c sition conprising the :
steroid ¢ 8&&%%%8@5%‘& ¢lgim nﬁhfi’fﬂ%teﬁ?edd”aﬁ‘ggﬁ'ﬁ Sstagan et maceut i cal | y
accept abl e pdleted trastyneniie  contraceptive treatment. '

11. Pharmaceutical composition comprising the steroid compound according to

10 any one of claims 1-3 and a pharmaceutically acceptable auxiliary. .



