~Title: 16, 17- CARBOCYCLLI C CONDENSED STERO D COVPOUNDS HAVI NG SELECTI VE
ESTROGENI C ACTIVITY  Abstract: The invention discloses a steroid conmpound

hav- ing the formula (1), wherein dotted bonds represent opti Ipﬁe- ﬁdlﬁ
*bonds; Rerr] is H CHerr], or -CHerr] or -CH[err]-CH[err];TRﬂe ig !
Cerr], alkyl, (err] alkenyl or (Jerr]-al kynyl, wherein the al kyl, -
al kenyl or_ alkynyl aroup nmay be substituted with Ito 3 hal ogen atons i nde
pendent | y %&géﬁﬂﬁ%%&q 1 é&?NQIEN$EQr$FHERQIQ:QWPQUHD&THﬁWR[@r r] is
H d err] -SEKECITCEESTROG KN ACENamy] - al kynyl or Clerr]-al kylidene,

The present invention relates to steroid compounds with an additional E
5 . ring connected to ring D of the steroid skeleton having estrogenic activity.

There is continued interest in new compounds with affinity for the
estrogen receptor. This stems from the discovery of two distinct subtypes
of receptors, denoted ERa and ERp (see Mosselman et al., FEBS Letters

10 392 (1996} 49-53 as well as EP -A- 0 798 378). Compounds which are
selective for such subtypes of receptors make it possible to provide a
more selective estrogen-receptor related treatment. Advantages can for
example be obtained from the different distribution of receptor subtypes
in human tissue. This enables treatments with a lower burden of

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
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wherein the al kyl, al kenyl, al kynyl or alkylidene group may be substituted
wi.th 1 to 3 hal ogen atons i ndependently chosen from the group of quorlne
or chlorine atonms; E represents together wth carbon atons 1 gﬁg%
"the steroid skeleton a four to seven-nenbered ring, said r|ng elng %
.n cis-configuration wth respect to the steroid skeleton, optionally
‘conprising one or two endocyclic bonds; or a prodrug thereof. Such
conmpounds can be used in therapy and for nethods for selective nodification
of the activity of estrogen receptors= 2 DEC 2004 16, 17- CARBOCYCLI C

CONDENSED S NG ,SELECTI VE ESTROGENI C ACTI VI TY. The
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. cont ral%ep%é %r} Cﬂr dtoheralg %r}??% q#} conpl ai nts,” ost eoporosgL %d

estrogen depand Undd 1 EH COURES %13 the ségraidic steroid
- corrpoundssbﬁrletq;teghm@da\ﬂmgle band, theieubstitisted ¢dobortbtdf of @ieul @ 1 25
. V\'h?r € N: steroid skeleton either comprises a hydrogen atom or is involved in a

e 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, characterised in that
: eo 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 - - - - .



dotted bonds represent optional double bonds; R6 is H =CH2, or -CH3,
-CH2-CH3; R7 is H, Cl-4-alkyl, C2-s al kenyl or C2-s-al kenyl, wher 2@%

al kyl, al kenyl or al kynyl group may be substituted with 1 to Hjtﬁb 4
atons 30 i ndependently chosen fromthe group of fluorine or c Iorlne at ons;
R11 is H, Cl-4-alkyl, C2-4-alkenyl, C2-4-al kenyl or G -4-al kylidene,
wherein the al kyl, al kenyl, al kynyl or2al kyli dene group nmay be substituted
wi th AVENDED SHEET 01 DEC 2004 2 _ 1 to 3 hal ogen atons i ndependently
chosen fromthe group of fluorine or chlorine atons; E represents
together with carbon atons 1§ and 17 of the steroid skeleton a four to
seven-nenbered rin said riQg. 'ng aincis- 5 configuration with respect
to the, steroid skel*& R ptlt ofgnprising one or two endocyclic bonds
and substituted with R ; h "a variety of nmeanings. It was further
any al kyl, alkenyl, alkynyl and al kylidene
havi ng the formul a (I) may 10 be branched or
unbranched. I f is connected to the steroid skeleton through a

si ngl e bond, :Hbe SHhst >d_carbon atom of the steroid skeleton either’
conprises a hydrogen' §tomor . is involved in a double carbon-carbon bond.
Conpounds nmay tcontai n @%fferent centres of chirality and can exist as
enantiomers and d'aShSE%@EF{ Hydroxyl 15 groups may be capped with
substituents such as ary or aIkyI | eading to prodrugs of a conpound
accordi ng towheraml a 1. is now found that a steroid conpound having

formula 1 w C e neani ngs as defined above,
characteri seggﬁéy%%tﬁeggg%sbﬁ{'%[ F%?/?%{%y group, or a prodrug thereof,
has, unexpecRed §,=Cilzcom<itst @enOH-Gitst t er sel ectivity for the estrogen
receptor a cpgbingdatd b2 A bF SAGHICHRESH 1SR STpPURd

hereafter ref@rf
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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' Compomlds.according to this invention enable therefore a more directed,
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~ 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 Rg being a -
hydroxyl group. Notably, the hydroxy groups at position 3, 17 and on the
E-ring can {or 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



acyl, phosphate, sul phate, sul phonate or aromatic carboxylate group. A

preferred enmbodi ment may be a steroid conpound as defined pyeyi d
further characterised inthat R6 is H R7 is a branched or KE Qﬁm 3-

al kyl, the E-ring is a five or six-menbered 01 DEC 2004 ring w thout double
bonds having a hydroxy at position 22 in S stereoconfiguration, which
configuration in other words is with respect to the steroid skel eton
according to the meaning common in steroid stereochem stry notification.
Most preferred enbodi nent may be the conpound accordlng to fornmula 2, which
Is (7a, 16(3, 17a
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the free hydroxyl
: 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



substituents on the :skeleton of the conpound. Such prodrugs bé‘ﬁl@
bi ol ogi cal activity conparable to the conpounds to which the Wil QjEC

2004 converted in the body of the recipients. .The active conpound to which
a prodrug is converted is called the parent conpound. The onset of action
and duration of action as well as the-&distribution in the body of a prodrug
may differ from such properties of the parent conpound. 5 10 is 20 Both for
medi cal therapies as well as for physiological, nedical and
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on theé rogen recep’tor an embodiment may alsc 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.



-can -be an experinental nethod, such as an assay for selective conpounds
or an in vitro |aboratory rrethod to obtain information on 36 € LcB;ErE 2004
receptors or conpounds interacting therewith-. Preferably, S

conpounds can be. used for selective estrogen-receptor a or 13 related :.
contraceptive, experinental, or -nedicda treatnents; such as those for -
ctreatnent or prevention of estrogen receptor rel ated disorders,

menopausal conpl ai nts, osteoporosis, cardiovascul ar disorders,. s

modul ation ' Irof ygli \opthar yaspechoofe the gpreaertorinvebtion, grthgre ost aprevitigpeat rophyl,
estrogen de Qlﬁrﬁgc 0 : centra
ner vogs syslto §ﬁ1 I'SO ﬂfé?%mﬁ\%d’n %o'rn%pgﬁ,lnﬁgg%%%ﬁ% coﬁ'@gﬁrg(ﬁaétd ?ﬁr‘e?f%feDEC 2004
-5 these sel eodia\pélamqwﬂ@llmdcent@ae pexiliaryi s t hat these conprise the
bringing of a conmpound of the invention into contact with estrogen
receptors. In another aspect of the present invention, there is provided a
non- nedi cal Thetdesaged amogrik of theypremerti dontaundmwilif be betheatdrmit grdef fosest rogen
receptors by, i def iy,ne 0 a

estrogen rece%ﬁ%‘i& rg%ﬁeogr?gﬁﬁg H%gg g?i (gf lt%dméé}e\séﬁn? B0t nve(r?l{bltoo?l‘]iq Yﬁe eis
provi ded, thedmidsteation.he steroid corrpound as defined above for the

manuf acture of a nedicanent for a selective estrogen receptor rel ated
treatnment. Yet another enbodinment nmay relate to a nedicanent for treatnent
of estrogen redkipend dasage utitedadibeqreared cordainingi anaupts dfea animbmjnsltdfati on to
a patient of y@ HOSRAH d Harfle St A hbarRi BRARHLBER! indR5E Sebfhdih

view of the antagonistic e c?rrpoun on e rogen recept or 3,
an enbodi nenﬂomThH@fpf@ratheeﬂ‘tbodmﬁ@t man@isbaelateto of a nedi canent for
treatment of estrogen receptor f3 related disorders, conprising the
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dosage form. Still another enbodinment may relate to the use of a conpound
in the manufacture of a nedi canent havi ng contraceptive activity. Thus one
enbodi mrent may al so pertain to the nedical indication of contraception,

i.e. a nmethod of contraception conprising the adm nistration to a subj ect,
being a



woman or a female animal, of a progestogen and an estrogen as is custonmary
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activity, such a nedicanent being generally suitable in the area of HRT
(hornone repl acenent therapy) having a nenopausal conplaints relieving, in
particular, an anti-osteoporose activitys 01 DEC 2004 -5a In yet another
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869 132. imyentidwe agoppditideabhytinosy function must be introduced on the
anellated ring. For 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
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Loty hy & G B AR Bria o and 234" Blaafocos hch anizsune of

slodi “[‘bi c& 50@9&£ﬂzm¢mpogmthy @tdc?tdgig/ &5 ﬂg@@ﬂ;réﬁ%@iata%hd dhe O?Hﬁt&éifs fﬁ” be
al nost ge i ened w ride reagents to e
requi r ed §et a- al C&H%%{Xy E@g?@?ﬁ%r& éﬁ‘@%’%@nﬁ@' E’&s‘%r‘gipg‘%ﬁ?ﬁﬁé@it% salids  wel |
by appl i ¢cSCPBES HNIEShiaeh For pilisany abiletst, oorbepposadistd intd capsaRsWer e t he
a- hydr oxXy sepiRe ke tesa By ﬁ{@é{@tgﬁgh%ﬁ%ﬂgtﬁgggggﬁgssﬁ%g\ier shgg‘pgasi ly | eads

to the Ii-gl cohola V\hl%ga{)e > 2d_ont _ conpounds can
beI C(ﬁnve{ gss{ﬁ?ﬁfbmﬁrcm .,@%Bf@ﬁhﬁg_a@l WM.IS?ET Premﬁogsgeﬂﬁit%i@ﬁﬂaées,
sul phonat 8ssdintiphyspisesmionyckeasibhBr a4 4 Bokhe, ERPLORG) aLe,Alkyl hal i de
or acig,c red. 35 A pharnma eutlp af’ cgprrpo_sﬂl N OCOMPTi si ng one
or rrbrgo cgﬁéuﬂ%ﬁgggg%dﬁﬁani%ntrﬁ B Filﬁﬁ‘ﬁé‘&‘?ﬁb‘éaﬂi@pﬁl‘a@ﬂ,w th or
\C/]I\/if;‘ho_u'lt3 gmﬁtﬁg@ amathhphegemmmrdrgabmrqg?@j@%@ﬂb% fgy_)gdsitﬁﬂeg{s, such as
escribedrdlpasder ?ﬂ@l@ﬁ'& e2NNar . enmi ngt on''s :
Phar rraceult.ciié%(l Sci ences ‘ﬁ%ﬁc”e‘g‘gﬁs%ﬁaﬁlﬁﬁ gl?ﬁ H§e @ cemvgntiongdo, see
especi al | JIP4Fes Fuchvng fllers or catritise pakatintaspalytnditie bind@uiagiuee. ) . A
m xt ur e afike dmeont et B r.ai invention.and one or
nor e sl‘spt@{_u@gggt iecx‘(zﬂli?tjl1 ta{c_éle_g aaggpgﬁgiﬂ%??%(geé%g%a%%?@%@gdﬁﬂ’% solid
dosage uni ts; suen 1 it Wit Pre fyncipnin theoreiierdompourchpsath es or -
supposi t dr¢ BsedBPuitaiie crrigheiitis eticeaHeY e SRR Ghd LGl ls the _
administered include lactose, starch, cellulose derivatives and the like, or
mixtures thereof used in suitable 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. |



conpounds can al so be applied as an injection preparation in the formof a-
- sol ution, suspension, enulsion, or as a spray, e.g. nasal spraytJjE€% P
conpounds of the invention nay al so be included in an' inplan g

ring, a patch, a gel, and any other preparation for sustained release. For -
maki ng dosage units, e.g. tablets,. the use of conventional additives such
as fillers or carriers, colorants, polyneric binders and the l|ike is
contenpl ated. In general any pharmaceutical |y acceptable additive i-9 which
does not sameeefiere with the function of the active conmpounds can be used.
Suitable carriers with which the conpositions can be ‘adm nistered. include
| act ose, starch, celluhose derivatives andothe |ike, or .m xturegid hereof

used in suitable am@infsy 20 EXAMPLES The eﬂﬁes of synthesis t he
exanples are illustrated. in the sche 5 1. The nunber $ o
identify the T are\ . defip { Te sf\uctural f op hese
schenes 0 4, SCHEME | I CH 01-PBEES+~2004 9 R Bzo 12 17
Bzo 13 16%° 5CO “’ H,CO g




‘BzO 14 15 HO Conpound 2 To a solution of 5.65 m of vinyltributyltin in 50
m of dry THE was added s at -50C dropwise 12 nl of 1.6M BuLi 4.

After stirring for an additional 0.5 hr a solution of 6.2 gr (ﬂrf mr?ﬂolf
l6a-allyl, 7a--ethyl estrone-3-O nethylether (1) in 20 m of dry THE was
added at -50C. Upon stirring for an additional Y2 h the m xture was poured
into sat. NHACl and extracted wth ethylacetate. Concentration of the
-organic phase foll owed by silicagel ao ghromatography gave 4.2 g of 2 as
an. oil, Séilﬁ’g’%ﬁl uene/ et hyl acetate 95/5), for 1 Rf 0.65. NWVR (CDC]3) 8
5. 80 (m 1, yl), -6.07(m 1, CH vinyhp0.98(s, CHS) 0.93(t, eHoethyI)
.3.78 (s, 3, CHs). 1) Corrpound 3 To a sql on of 4.2 g of 2

met hyl enechl ori de endy-Ni

S After stirri Q hr an_addifio ion of 0.3_g, of i St Wwas
added. Afggrcef of the ggy ¢ the m xt ytg s.cencentrated

and the residue pur| [ by col umm chrorrat ghraphy, to provide 3.5'/&of 3,

Rf 0.29 (heptantf ethyl acetate 8/2, fot32 Rf 0.55). NWR (CDC33)1485.72 (m

CH=)6.02 (m 1, C=)0.99(s,3, CH3), 0.89(t, 3, CH3)3.77(0CH3)Q.92(m 3,

CH3). 01 DEC 2004 10 Compound 4 A m xture of. 0.4 g of steroijd 3 and 0.5 g

of NaHCO3 in 12 m of netoli]lyl enechl ori de was trec)ai}ed with 0.34 g of

m d - per benzoi ¢ aci dHQ HO ’S HQ 90
sl

BzO BzO

o
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).



After stirring for several hours at anbi ent tenperature the reaction was 5
diluted with water, and treated w th sodi unt hi osul phate sol ut moi ggq
destroy residual perOX|de The organic material was extracted hyI
acetate and finally purified by chromatography, to provide 110 ng of the
desired )3-epoxide 4; Rf 0.50 (toluene-acetone 9/ 1); NWR(CDC 3) 8 0.98

(t, 3, CH3), 0.92 (t, 3, CH3), 3.65 + 3.70 (2xm epoxide CH s). to Conmpound
-5 A solution of 80 ng of steroid 4 in-3za1-0of THE was refluxed with 10 ng
of LiAIH4. After 2 h starting material had di sappeared. The m xture was
quenched(h;mpddlﬂddn of 30 Id of sat. Na2SO4 solution and 0..20 g of i5

Nazs0t A KAFRRE [0MeneRal A0 SY LSy el b e Ve

55 rrg of miethptenechiotidsl wendreatedowatho 0.34) g dﬁm((@b@ﬂslpemmcmm(lm 1,
%ft?e‘ci’* iSrrdn JsetefR WhrLat %éﬁtgﬁl@}n ptadrd the 3ealli) wgd

Corrpound To_.a sqQfution of ;sodiuneth repared fromO. /7 m of
et hanet hAsiLtad gwithy wadenrand oRatag v 0§1§f@ e ‘1 UHoR (s added
120 ngy ofde%ﬁe,yoresh&aﬂﬁ@rdﬁlaé umevmgaﬁ@é mm&ﬂxaﬁ FaSchtrathed iheettygact i on

S?Slt EZ“LZ m%%zﬁ;dwﬁ algstfgg f taﬁee;h: ; Eﬁ%é%;l%?‘h& %ﬁiﬁgr it

e COC ETGO2 ng, 9 OHON Dig 6.20
E;(r) lIfIS;]e pigfcﬁ({ e@éﬂ_)@ C%\/‘FR d )%ﬁgér 0 (;zg&gué d?:fClZI g of ste?m d 3in
20 m of et’h 3{1 o(rlean% ?a&/ n% was added at OC 1.9 nl of

trirretthylsuylchlorlde After stirring for 1/2 h the reaction was poured
i nto wat gigM g,ﬁmsacted with ‘ethyl acetate, to provide 3.3 g of

E:/SR(G?:}DIC?%%/@ ure s% qu{de“rc\)/ tive é@iqfﬂg‘lﬁgga xgéf%pp;%tgcetone 8/ 2) | *}
of L1A1H4 After 2 h starting materlal 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, CH2 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- N
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).



‘Conpound 8 A solution of 3.2 g of 7in 25 m of dry THF was tretaed at OIC
wth a solution of 2.2 nml borane-di nethyl suifide conpl ex&@ﬁ(ﬂﬁgm HF.

.The reaction was subsequently stirred for 2 hr at 45 C eSs_Ireag®mt’, was
s destroyed by careful addition of 4.5 m of abs.ethanol, followed by 11 m.
of 2N NaOH and 7.7 m of 30% hydrogeri peroxide . The reaction was * stirred
overnight, diluted with water and extracted with ethyl acetaté. The crude

product thus obtained was purified by cohwnn chronmat ography and yi el ded
1.7 g of tée desired a-al cohol S. Rf 0.36 (heptane-acetone zo 8/2);

NVR(CDOl 2)C@mpoind® 1, CHOH), 0.12 (s, 9, TMB) , 0.79 (s, 3, CH3).
Com d A Aohotioti bf3.2f ) ' | ine. in 60
L MRS PR B e I Bt
~m of diethy odi“car - COERPZE 2orml o Tleacti on
‘was  conplreastioiheasisuibsequentlypstifred At D halt 49 0ONEHR SeLULL LY, AN
R o T Rk e HES
— CHOC(t o) A pi %‘QQ@Q@?&M 7CHaR] 0hH30% bydr@ger@ﬁmd? 8®h6?*ﬁa3ti|o@qv‘§1/ %L - T?i)s ;
material \whT i B; : - n y/Vv) an
reated wiiha il oflg%gf RBL Kith Srer S e to i SRt Hire
reacti on FASAFAUPEHCE fhys plvtained wanpupified st celumactierbataxraphy!
. gg etate. bap_tdeylem i g gt dff thegte sirsd o&:m@é}héic%npl %}@% %}I%%%Q%c%%ﬁé <(:0hol1 9
was : ane- e ; . ,
. CHOH). l(?;C)JOTB(}v gﬂ’ndwﬁ%ﬁgg%ﬁ?été%?oé?’ i’@géﬁi @%lgness(?srﬁ‘l\glﬁ &:69 dme3mas ':nreat ed

0
with 2 m@‘w)ZN 30 HCl.. After 1 h the .mixture was neutralized by addition
_of /saturated NaHCO3 and concentrated . The residue was diluted with water
and extr%ct ed with ethyl acetate, to provide 1.0 g of 10, Rf 0.10
. (hept ane- ©928PBHBERP2) : " NMR(CDC13) 5 0.90 (t, 3, CH3) 0.95 (s, 3, CHs),

4.48 (m A,sojution of 1.6 gof8 and 1.3 g of triphenylphosphine in 60 m} of
15 toluene was treated with 0.84 g of p-nitrobenzoic acid and 0.8 m! 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, i,
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).

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 wafer 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). -



CHOH). 01 DEC 2004 - 12 Conpound 11 To a solution of sodiunethanethiol ate
(prepared fromO.7 m of ethanethiol and 0.3 g of a 60% NaH di spersion) in -
9 mM of DVF was added 120 nmg of steroid 10. The m xture was refﬂE ﬂh?tr 3
*h. Then the 5 reaction was poured into water and extracted ﬁy U
acetate. Chromatography of the organic material provided 80 ng of 11, M
143- 145 C (ethanol -water); Rf 0.41(toluene-acetone 7/3); NVR(CDCL3) 8 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, Xompound Ibnpound 13 To a solution of 29 M of 1M allyl magnesi um

o propyl Troa Bt &S Eurtntnebidiate fepstha i (R ARGET 1\ 21 ©
stirring mhambmlqllamio& gioft arG0%aNall Hispession cim® md of MR wmser at ur e
~and pour edy i 1 dé@ Sg B sfrot tlo?quH%m&éergqgﬁa&ep%r%th ey th

et hyl acetate an y chr omat ography over "Si 0 renove
st er eoi §or¥§ﬁ§n0§r‘6@ﬁmcﬂgeﬁ intg veater pndiextrasted gdth shyt a¢¢t¢|teder| vative

13. R 0. b!fﬁfé‘b alm&eﬁﬂﬁr&hhxa 46 thOW

NVR( CDC13 gﬁi , ﬁ{% élj- 1yl
BE0 (o )114%42 wl—watt@@ ‘T 4ifiotaenssacetona /Al NTRICDEl) a5 )
Conpound 1, A ,POHON , By GH3)0.90 (t, 3, CHs), 6.62 + 7.10 (AB,2, H1,2)

benzyl i de CY,C exyI OSphI nor ut heni um 25 di chl ori de (Gru
met at hesi rsée%ét@hy}sg S added to a solution of 450 ng of 13 in 10 m  of

‘met hyl emechl ori de. After stirring for 1 h an additional 400 ng of catalyst
were addeg ‘ﬁfﬁ the solvent was renoved and replaced by 20 m of
-t ol uene andp e mxture was stirred with 5 g of basic alumna at 60C to

absor b t h&ocaselytien off22mk of 1 Marllpimagnesium 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



30 over Celite e-and washing with toluene and ethyl acetate, 400 ng of

al nrost pure 14 was obtained; Re 0.34 (heptane-ethylacetate g)p?@?ﬂﬂl{-

- 0.45. NWR(CDC13) 8 5.02 (s, 2, CH20O, 5.97 (s, 2, CH=CH),

-Compound- 15 35 To a saolution of 340 ng of"14 in 0.5 m of rret hyl enechl ori de
was added 8.1 of pyridine , 0.14 m of 30%aq H202, followed by 2 ng of
met hyl tri oxorhenium After stirring for-}4sh_the epoxidation was conplete,
AVENDED SHEET .01 DEC 2004 - 13 leading predomnently to the desired P

- epoxi de dsadirig paedemirently torthie. desihed Bi-eghostide was wellli=e domiet @-ivehesr. and

T of 15 ol BORgr s Eoubid Beef btel RO, NS R BRBARLAWART 220

(t ol uene- eathylacsdats. eCBﬂitﬂatcﬂgnap}e?f pravided 239 ntg ofhBoand 80t mg® ofthe

NVR( CDC13 f
15 and 350" Bl T CAFRaR 15 0138 [oiptng iRt of 8 Mr defefindkiRD D e
m xt ureSM/a@IBB@P@d &ﬁdos%%)seﬂ%ﬁtqgcﬁ @a@-@d 3.88vi,n2,1CRl(O)EHat aq. Na2SO4
, 28 m of ethyl acetate and 8 g of Na2SO4. After stirring for Ih h at

‘anbient te eratur e reaction was filtered over Celite and the filtrate
concentr at tographed , to provide 3,4 g of 16, M 147-148C, Rf

0.20 (tol wmﬁh&bﬂq@ @fﬁs?a:ﬁis &meﬁh@@lﬁioﬁdﬂyﬁﬁﬁb&é@d s, 1,

| Oorrpoimg gf%ﬂ"‘(’%forcga)‘ W% é%“’&“ﬁ?d‘@? C?élegiiaeéa(uﬁa%@poﬁr Hited

di nor chol avith3]l wl6f sat agnNa3S07,, 28 tnli ofl ethil acktiteamd B & oB Njpa&O416 in 200
m of eth 0 5% Rd/ C.

SAf t gr gonpqmlfl on oﬁétqhgg/?gg%ﬁg{)ﬂrllﬁte%‘tﬁe%%&r %‘é‘?gﬁﬁ% I'??ﬁ%il re{\%a%bg rfgl ite,

and t he savesrfieliterardthatfdiratgiponcensrated ama@chromatagmphwd htet her, and
then with %&3&&1 310 FB10K6 If1p 14791 880C 1?& 0VBOlEST e CethyRac&a?e 8 /2;Ry

(tol uene- | acef a Rf
25). NMR{CDCIs) 6 4. 25 ( broad s, 1, CHOH), 0.90 (s, 3, CHa) 0.86

15 (t, 3, CHs), 5.02 (s, 2, OCH2Ar).

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 _
| .



NVR(CDCI 3) S 4.26 (broad s, 1, CHOH)7.14, 6.62 AB, 2, Hl, H2), 654 25
H4). Tests for estrogenic act|V|ty I n V|tro Corrpounds are 'ﬁg eir
estrogen receptor activity in a binding assay and in a tr actlvatlon
assay using the human estrogen receptor 30 a or [3. Conpetitive binding to -
cytoplasm c human estrogen receptor a or from reconbi nant Chi nese hanster
ovary (CHO cells is used to estimate the relative binding affinity
(=RBA) (potency ratio) of a test conpount4as conpared with (17(3)-estradiol
(E2) for ﬁstrogen receptors,a or (ii present in 35 the cytosol of

r econbi nkRE ceikegRrand patieptiquende astizdywi compoumdsais defsrmiged inecept or -
a (hERa) aﬁrlnfwtﬁj? Bﬂiaﬁs aefyetth3decotVENeER @Hﬁgse-rﬁﬁn?s%f 8% fCﬁ@ﬂ cells

b1 oass ay i o5 B tfﬁnﬂﬁeg it &ty Tokam T DRI
co- transﬁ’éﬂﬁﬁ)@l thetmttmbunaprmnoftmﬂ?ﬂ) en:mbtlm hmlfdaﬁﬁ’a)repmt(eh@alﬁ)a the rat
oxyto n c s er._gene
es%/rogen gulﬁ]ﬁéfgﬁgtgregﬂgagpl va %‘Iﬁ%(sggﬁ'é’ﬁg Q%qtggcggago élgg%)e%npound to
sti nul at féomm@unéﬁ@ @@tmuéaﬁediheoﬁranlse@wat&m tbiﬂ.ha‘ enzgne lue!:ﬁa-Basad VI athe
est r ogenmiceiARID VR IRRstogehficte] ﬁ)x@qmmro@@lrwﬁm & mﬁaﬁ' pthod 0gen

a tes co

estradiol. T edtant | estrogeni ftct | Vit potency rati o ound
A

to inhi b¥ ifegeRisraradal-ofhe e ﬁﬁs@&emgacb@ifas(@otmmmtao)edf via the
est r ogena tesiepbar mliﬁaoahhnﬁ@lﬂléy&éﬂ@aéﬁﬁ&n@th%@r@ymé fucifsReed with

o'y R YR 88 el B PR b b ity (BBsesciat s o

For nul a@SCQﬂﬁJRW ivithi tingBstagidegd TCANGAGEH 6t (TeolA@)-d6boetg)-3,17-
or assay agHpebk 9NN G hethylestra-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. '



“Form . 35-ringEra/ Er(3Era/ Er(3tivity n-OEra/ Erp AHH6-ring8-6/0.35.5/0.227
" BCHsH6-ri n20/5.216 <0.1> 160 C = 1C2HsH5-ringl8 1412 <0.1>120
DC2H5H6-ringl7/.8. 7_11.51<0J>115 E =171C3H7H6-ring42 13.926 1 <0.1>260

FHC3H75-1ing16.3 0.411 0.255 i) 17 is Og 41621 20 OOrrpouiy p@gs the

‘ant agoni st assays a selectivity ratio Era/Er(3 of <0.1/6
conpound of the prior art according to fornula 3, but wthout 22- hydroxy
- and having R a-propyl, RII hydr ogen andi$--tembered E-ring, which is naned

(7a, 160, ,17a)-7-prop ¥I-16 24-cycl 0-19, 2 . -di norchol a-
1, 3, 5( 10) &t $9i@pormd p ah@pnqra%ﬂeamdmgto farninala 8, buevntmungzassay of 5

- 1f5/ 7 and hydrbry agehhavirg Ra;@apmlyﬁt m{g }gﬁﬁ-@ ef- ﬁfcfﬁ*rﬁenﬁ?éﬂedzﬁr?ﬁlgevem i on
of ovarie 0 rats - 0S{eoporosjs tes

" Introduct f}%}ﬁﬁ}{ lg%glge@@o%ﬁoﬁsﬁaét S Hrﬂaﬁtig ﬁé'clooé 2lusligpreholdne to

estrogen le&S(t0ktggne/Aindiols has anERbL/MB ERYED e tﬁ@rﬂiﬁdmg aBEayeats this

ef fect. IB??tﬁﬁa Lh %S%OI‘EI t?va! uat e ounae{)&anhghgsgggo;g;l (t;e

act|V|ty I'n ovarlec
" eval uated by - peripheral QJantltatlve Oorrput ed Tonography (pQCT), or by

quantit atregt ¥e Eﬁi@l‘,ﬁjﬁ ffof ost eocal cin and, urinary
deoxypyri di POl ina.. cal ci ﬁmoa;%éﬁégg%ﬁ%ﬁgl vgé&%r?raﬁ b‘?\rﬁh S (BRI
met abol i sAFTEHRPELSS toStht eri ne wei ght and decrease of body and thynus

wei ght r efrdteotivesioiogeni c effect. 20 Test aninmal Mture virgin 225-250 g
ferml el 6Rrg.rrmc%x%y S LAShatiRYL %nevitcl)ss W'1:-1.1ch 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



bred by Harlan, CPB,- Zeist, The Netherlands. Experinment 2.5 On day | of _
tthe-experi ment the rats are wei ghed and distributed over the cages i.n—erder >~

of bodywei ght, whereby the rat with the snallest bodyweig h S | N
o JeDEC DY

‘the first cage and the heaviest rat in the final cage. Tr

- random sed over the rats. Sham-operation and ovariectony are perforned
under ether anaesthesia. 30 After recovgfy fromthe anaesthesia, w thin 24
h, vehicle, reference conpound or test conpound is adm nistered once or

:[A\ ¥V|t ce 91 ai lthefday éit' aVBRKS ozﬂlﬂéslfllgtibglilé. 'Ik%iﬂe@gllélhﬁoﬁﬁtrﬁirﬁétrﬁlﬂ’éhgiﬁ%f‘@%klt Y- d
er aut opsy _was .perf or 0 e rats are ahaesthetise
with et h\é\?ﬁ%ﬁ@yﬁe Bgax{%""iﬂf)‘? E&Eﬁ%ﬁyﬁﬁpﬁ% rﬁ%ﬁﬁgh’a"‘l m&@?‘cué‘?‘f B8t & enor a,
t he 35 vePQGT dpetiphetdl Quanpitative JomputddTomographyanakhites; X&Tdneys,
adrenal s, gﬁw(rjsqugteca@ﬂgéﬁféﬂ a@¥rr915?&f are dissected out. Measurenent of
2 b -h

bone nineral ‘density and geonefry o e right fenur is perfornmed by pQCT
‘'on 01 DEC 2004 - 16 the day of autopsy on fresh tissue. Trabecul ar bone

m neral . - btota®ford BEresiBtaphyseal part of the femur (FBVMDDIS ng/cnB) is

measured Wth,a er 1 pher.al, antitative Conputed Tomography machi ne;

XCT 960A,Hv e&?‘é@‘; ‘Eﬁl@f‘éﬁ é%?s%gfbéﬁwﬁwwi@@wdpi digtajibenssul t s

(?/ar i ect odpneityzasd traticailat boak Ivy;lﬁir@nm% ':fu‘heafastmf ﬂﬁ@gﬁaé %téﬁsﬁri:ﬁlﬁ: |' bone

ensity apg, Lk R the.fe and a statist.i.call

si gni fi ca%.‘-‘ | nggﬁgé&{cﬁggé?ﬁé&%’g‘?%%gﬁ%ﬁm Qﬁg{ WHOREY E&WW%| i ne

i 0 | eve? slquels (B=<03052 Amgy AROMA). Test conpounds are considered to be - -

acti ve wheBsIBRRNRIISEASENSIQLALY 8 1Rfadte dhehkel8Blodlinslign 11 cant |y
ed control group € ‘

i'ncreased corﬁ reg_ to the ovariectom sed roup. ts of
conpounds VoHaH ¢ '3?‘*‘5/ 1 Wﬁ&?ﬁ&gmﬁean&lyépgmmde%ﬁ sompaseedetthen bone

resor pt i ooyasietteshisedeontrol group. Effects of compounds 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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i



15 plasma osteocalcin levels reflects an effect on bone turnover and may
hel p to understand the nmechani sm of action. The mniml active dose .(VMAD)
is the dose where a nmean proportional difference in trabeca.}r gl
“m-neral density between 40 and 60%is reached. 20 Referenc iski T.J.
and Yen C.F.: The ovariectom sed rat as an ani mal nodel for postnenopausal
bone loss. Cells and Materials, Supp. 1 {.,19_91): 69-76. Yarnazald |I. and
‘Yamaguchi H.: Characteristics of an ovariectom sed 25 osteopenic rat nodel.
J. Bone M'I'bstﬂ%i‘-eﬁrbé@ﬁﬂi hciﬁ,-i@ﬁ.inEﬁ%veen A. G H and H oosterboer H. J.:

Ti bol one, ,a ster o{}_d wih a, tissue- stgg_gj;lig hor rmnal?#gr ofile, completely _
prevents RIIYLEPTRFERIRACIHLY Stede fd hyxmeans ofsthe Allenddoisy.  Bone 8&
M neral ResstakescMbedlis, F.Alen] 968:DOEY, JIO9r. MedARese!| B1,8 rgmund 17
(Og 4162ﬁ :Sateoporosis test oral 30 .Lg/kg. Prior art conpound (7a,
16J3, 17a %Qp)r opyl - 16, 24-cycl 0-19, 21- di norchol a
1,3,5(19)-triene-3,17-diol: 190 g/ kg per oral. 35 AVENDED SHEET DEC - 17
- Test for eglsggenic activity in vivo In vivo estrogenic activity was

det er mi ned. by neans,of the Allen Doisy  test, described in F.Allen,

L. A Doi sy Compaupd M §Ore o2 1)gAllgnddeisy sq 3 eefkes owed @Q pg/ke.

Priolr art compound (7a, 168, 17a}-7-propyl-16,24-cyclo-19,21-
dinorchola-1,3,5(10)-triene-3,17-diol: Allen Doisy sc 24 ug/kg , oral 125
10 pg/kg. '
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Compound 17 (Org 41621): Allen Doisy sc 5 pig/kg.oral30 g/ kg. Prior art

conmpound (7a; 160, 17a)-7-propyl-16, 24-cycl o-19, 21-

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

- z0 g/ kg AVENDED SHEET 01 DEC 2304 - 18 CLAIMS 1. Steroid conpogggxfﬁﬁbzg

the formula (1): 0 .5 R6 fofnula 1 wherein: dotted bonds r

opti onal double bonds; Rb is H =CH2, or -CH3, or -CH2-CH3; 10 R7 is H,

Cl-4-al kyl, C2-5 al kenyl or C2-5-al kynyl, wherein the alkyl, alkenyl or

al kynyl group nay be substituted with -1 40-3 hal ogen atons independently

chosen fron1tQéégh§§f of fluorine or chlorine atons; Ri is H Cl-4-alkyl,

C2- 4- al kenyl , kynyl or Ci-4-al kylidene, wherein 1s the al kyl,

al kenyl , al kynyl or al kylidene group may ‘be substituted wth 1 to 3 ‘

hal ogen a endent chos fro roup of fluorine or chlorine

. atoms; E # %E%% % I?Qﬁﬂﬁ% ‘W?g ﬁﬁ%EH%s 16 and 17 of the steroid

- skel eton -a four to seven- nenbered rlng, said ring being a in cis- 20

configuration .with respectgto t he steroid skeleton, optionally conprising

one -or two endocyé%'c bongs? pnggrug t hereof , wherein the hydroxyl

groups may be cappetyith cyl, phosphate,- sul phate, sul phonate

or aromatic carboxyl af 2. Steroid conpound according to claiml,
characterised i f R6 is H

formula 1

';whennn
dotted bonds represent optlonal double bonds;
- Reis H, =CHg, or -CHs, or -CHz-CH3; o _ -
10 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
- 1s - 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-
20 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

25 2. 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.



R7 is @3-alkyl, the E-ring is a five or six-nmenbered ring wthout double
.bonds having a hydroxy at position 22 i'n S stereoconfiguratdqn o
2004 3. Steroid conpound according to claiml or 2, charactdbﬂsguggéﬂﬁﬁgt

t he conpound is' according to formula 2 HOH0 2 HOformula 2, 5 naned
‘(7a, ‘160, . 17a, 22S)-7-propyl--16,24-cyclo-19,21-din orchola- 1, 3, 5
(1.0)-triene-3;17,22-t iol, 4. A steroid conmpound according to any one of
claims 1-3 for use in therapy 10. . 15 20 25 5. A non-nedical method for

sel ective nodification of the act|V|ty_%t estrogen receptors by bringing a
.conpound according to any one of claim ’37into contact mnth estrogen
-receptors3. Sterdig dApBBAUCHc gl t erised in
~that the nethod |s a sele(@eve d|ﬁ?%g?igﬁRg% e ac IVI ﬁ?agb? ¥ ogen
‘receptors aCHPPRIRGhLS RGOS gl 8r ding to any one of clalns 1-3 into
contact with estrogen r%; s a. 7. The non-nedi cal nethod according to
.claimb5, characterised Ky the nethod is a selective nodification of
“the activity of estr® Ce tors R by bringing a conpound according to
~any one of cl ai : ‘tontact with estrogen receptors R 8. Use of
the steroid co dccording to any one of claim1-3 for the manufacture
~of a nedicagg sel ective estrogen receptor related treatnment

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



30 01 DEC 2004 i - 20 9. The use according to claim8, characterised in

that the selective estrogen receptor related treatnent |a'$]@Eﬁ'ﬂi4g#tlon
or treatnent of peri-nenopausal or post-nenopausal conpl®ints. 5 10. The

use according to claim8, characterised in that the estrogen receptor
rel ated #featnme¥t is a contraceptive treatnent. 11. Phar naceut.i cakes X
conposition conprising the steroid conpound according to any one of clains

1-3 and a pharmaceutically acceptable auxiliary. 1b f '

S~ 20 -

9. The use according to claim 8, characterised in that the selective estrogen

receptor related treatment is the prevention or treatment of peri-menopausal
or post-menopausal complaints.

10. The use according to claim 8, characterised in that the estrogen receptor
related treatment is a contraceptive treatment. '

11. Pharmaceutical composition comprising the steroid compound according to

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





