WO 2009/ 007454PCT/ EP2008/ 059115 8- Bet a- Substituted Estratri enes as
Sel ect i vel‘x Active Estrogens Field of the Invention This invention
rel ates t o"ASW89855ubstituted estra-1,3,5(10)-triene FEFEFZOPARELISHf
general formula (O in which radicals R3, R8, 1213, 12.36 as well as
R' and RI T, independently of one another, have the follow ng neaning:
3 nmeans a hydrogen atomor a group R's, in which Rl8neans a

strai ght-chain or branched-chain, saturated or unsaturated

C, -Cc-al kyl radical, ri.fl et hyl up, an ar het er oaryl or
aral kyl radical o%b?@%tqsbgué%lg@s?iﬁﬂfréa a%@?ﬁgflylr}‘éigkgﬁgef‘%di cal

i ndependently chosen froma nethyl, ethyl, trifluoronethyl,

pent afl uoroethyl, trifluoronethylthio, methoxy, ethoxy, nitro, cyano,
hal 0-, Fyéld oKthe I@vEniies MONO( G - Cs-al kyl ) or di (G - Cg-al kyl ) am no
whereby both al kyl groups are identical or different,

di (ar al Kijpis)isvennen sehéss ébyevbdii-kubatitaiclt pitragh, D b(h 8)-wicee datieativics af geoeral formula
different, carboxyl, carboxyal koxy, G -C20-acyl or G -C20-acyl oxy as

in which radicals R?, RS, RY R"%aswcllas R" and RV, imdependently of one another, have the

following meaning:

3
R means a hydrogen atom or a group R'®, in which

R®  meansa straight-chain or branched-chain, saturated or unsaturated
C1-Cg-alkyl radical, a trifluoromethyl group,
an aryl, heteroaryl or aralkyl radical optionally substituted with at least one
radical independently chosen from a methyl, ethyl, triflucromethyl,
pentafluoroethyl, trifluoromethylthio, methoxy, ethoxy, nitro, cyano, halo-,
hydroxy, amino,
mono(C;-Cg—-alkyl) or di{(C,-Cg~alkyl)amino whercby both alkyl groups are
identical or different, di(aralkyl)amino whereby both aralkyl groups are identical
or different, carboxyl, carboxyalkoxy, Ci-Cao—acyl or C-Cyp—acyloxy as

substituents;

an acyl radical —C(=O)R]9, in which ng is a straight-chain or branchcd-chain of a

C1-Cp —alkyl radical that is saturated or unsaturated in up to three places and is



subst ituents; an acyl radical -C(=0)R19 i , n which R19 is a

strai ght-chain or branched-chain of a Cl1-Cl0 -al kyl radical that is
sat ur at ed Y 2H8% ek ated in up to three places and i s PRAEEP2008/059115
2009/ 007454PCT/ EP2008/ 059115 2 partially or conpletely

hal ogenat ed, or Rl8nmeans a group R20S02, in which 21 2222 R20 is an R
R N group, whereby RD and R, independently of one another, nean a
hydr ogen atom a Cl-05 -alkyl radical, a group -C(=0)R23 i , n ,23
whi ch R means a umgisy i campclp halogipsicitont ed, strai ght-chain or
branched-chain G -Co -alkyl radical with that is saturated or

unsat urated RF upnds@s & B Rf)ors@c,eﬁwamﬁ is partially or conpletely

hal ogenat ed, a cycl opropyl, cy&lobutyl, cycl opentyl, cycl ohexyl or
cycl oheptyl group,wma C4-CLb-mycl oal kyl al kydi radical with 3 fo 7
carbon atoms in the cycaidhl Ryl Heym P ?fe'%% whe R aifdepe ﬂlb%’nt"i“ieéﬂml’ﬁr’
up to 8 carbon atons or an aryl, heteroaryl or aralkyl radical,

optional |y substitut edycami hjxdragenlagms ta (Grie ~nligdiredibalj aglegedde®R yin
chosen froma nethyl, ethyl, trifluoronethyl, pentafluroethyl,

T voromet by 00, AR o A1 B AR Bttt onY

oroups are | dent Teal Gt LLSLEN, o LRSI DR o ey, R0

C1-C20-acyl or CL - 02?1; gpc %l t!?r)f(:g plaagcs%g lsstpialttiléli 3? 1("Jrsc;()rn(}))lie’*aaly halogenated, a
cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl or cycloheptyl group, a
C,-C ;-cycloalkylalkyl radical with 3 to 7 carbon atoms in the cycloalkyl
portion and with an alkyl portion of up to 8 carbon atoms or an aryl,
heteroaryl or aralkyl radical, optionally substituted, with at least
one radical independently chosen from a methyl, ethyl, trifluoromethyl,
pentafluroethyl, trifluoromethylthio, methoxy, ethoxy, nitro, cyano, halo-,
hydroxy, amino, mono(C;-Cg-alkyl) or di(C;-Cs-alkyl) amino, whereby
both alkyl groups are identical or different, di(aralkyl)amino, whereby
both aralkyl groups are identical or different, carboxyl, carboxyalkoxy,
C-Cyo—acy! or C -Cap—acyloxy as substituents; or,
together with the N atom, a polymethylenimino radical with 4 to 6 carbon
atoms or a morpholino radical,

Rg is a straight-chain or branched-chain alkenyl or alkinyl radical with 2 to 6 carbon atoms,

which optionally can be partially or completely fluorinated,

RY¥  is a methyl group or an ethyl group,



together with the N atom a polynethylenimno radical wth 4 to 6
carbon atons or a norpholino radical, is a straight-chain

br anched- CK@2M94Hehy| or alkinyl radical with 2 to 6 8§Fﬁ8ﬁmﬂﬁ8ﬁe
which optionally can be partially or Gonpletely fluorinated, Rl3is a
met hyl group or an ethyl group, WO 2009/007454PCT/EP2008/059115 3
RI6is a fluorine atom R17 and R17' , in each case independently of
one anoth r, are a hydrogen atom and a hydroxy group; or a hydrogen
at om an@& a ghaumoﬁ&&ﬁmn,RZOSOZ or OC(0)R23 with R18, R2 and R23 in
each case in the neaning that is indicated under R13 Thi s

i nvent i @Y fndrR'Pei cae ateaddpenddity uSde@hothdrCard 8 W &b Enatdsirdaliyaexy
estra-1,3,5(10)-triene as pharmaceutical active ingredients, which
have in vitrgeaphjgher affinity to estrogen receptor preparations
fromrat prosta%es than to estrogen receptor preparations fromrat

uteri and in,%{iQged aRnPArRISRbIA S EC RPRD),1 &} GBIV Rhid R'mR@QHH’Rﬁ if@kknt O
t he uterus, thelr productlon their therapeutic use and

pharnaceutlcal ensi.n ar tain the new conpounds.

The 813- subsf@fﬂiggnﬁ§?wg¢Tl%%§f ;uvﬁfgne derivatives of the present
i nventionare_new, steroidal, estrogen cept ubtype -se ive
estratriene WUfHYERGPERFT Fotiee eaﬁﬂoéﬁ?Qﬁ%§§€i§WH%BFFFV1£§§bkb?8ﬁnd
of the Invention The eff|C|ency of estrogens_in the treatnment
of hor mehBbagBAGCETiEhRYVE HERAEE s Y igh Bis 1S ViER 2 deshpigtipifySe sEEoscacraitTy
of estrogen target organs and incontinence, as well as the successful
use of eswrBHEN famerhpPatcs Gpn [9rosyeash resAPteF ProRFRsioRsEem IR dtsrijand FeYivo a
and post nenopausal wonen, is well docunented and generally accepted
(Grady etcfatntial 892n injhe ovany arqempbiison 17the BENG, thaip Brpjluction, their tiErspeuiel |
docunent ed that estrogen replacenent therapy in postnenopausal wonen
or i n wosemdyphbimaougickl alspehssigfomtsi that cofigin themewagmpoinidn sone ot her way
reduces the risk of cardiovascular di seases conpared to monen mho are
not treated with estrogen (}adéoet al., loc. cit.

convent i onal Te&8B- wwu@fi ey i O jsnadasivatives ohibp amen( mﬂmﬁyarc R&-ur al

gfs t ;38?%%1ﬂ$aqcegtr§g%8?%t§]%{§1d sléll {YR%FSC%CtIV%nEIStlfIQgéH%QVI 1511%1{3% g > tén@}@ tan(f: mc@tabo%lc

stability.

Background of the Invention

The efficiency of estrogens in the treatment of hormone-deficiency-induced symptoms
such as hot flashes, atrophy of estrogen target organs and incontinence, as well as the successful
use of estrogen therapies for prevention of bone mass loss in peri- and postmenopausal women,
is well documented and gencrally aceepted (Grady ct al. 1992, Ann Intern Med 117: 1016-
1037). Itis also well documented that estrogen replacement therapy in postmenopausal women
or in women with ovarian dysfunction that is caused in some other way reduces the risk of
cardiovascular diseases compared to women who are not treated with estrogen (Grady et al., loc.
cit.).

In conventional estrogen or hormone replacement therapy (= HRT), natural estrogens,

such as estradiol, and conjugated estrogens that consist of equine urine are used either by



WO 2009/ 007454PCT/ EP2008/ 059115 4 t hensel ves or in conmbination with a
gestagen. Instead of the natural estrogens, derivatives that are _
obt ai ned BYO&YPEHF4 cation, such as, e.g., 1713-estradFPSTEFHRPRINE
can al so be used. Because of the stinulating action of the
estrogens that are used on the endonetriurn, which results in an
increase of the risk of endonetrial carcinoma (Harlap, S. 1992, AmJ
bstet Gynecol 166: 1986-1992), estrogen/gestagen conbi nation

preparations are.preferably.used in hornone, repl acenent therapy. .The
e gl Tt N L R e R
hypertr : i ty k! cEULT.enc f i rabl e
e acyar iledy EnERAEL S, - 7B SRR AR AR o dest

gest agen- conBadaficnd feiuRahd Sfon of the cstDBERCH4! ¥R et dnABEaRIoMeRnMS ent
a nore recent alternative to the estrogen/gestagen conbi nation

pr epar atwhishsesultpinantindrease v, ths Bskedf teh domnatstl cogemsa Harkep i 9020 éfri hebktas

t hose conpounds that have an estrogen-|ike effect on the brain, bones
and vas&megol $§65 11889~ 1% rigtressngagiscn sprrbinttion propastiens@re aeferably used in

anti estr.ogenic artial action ut .they do.not have oliferatj.ve
o fect RTINS TeokRaRE e THE cos Rinid Bshc by S BaTe BBt SRRl
neet t hg,geshy,elroRhPdf th€eRbméiafl BE MR ERhECTIA ddsTalld BitrdQrchankReal
"Sel ective Estrogen Receptor Mdulators” (SERM (R F. Kauffnman, H
U. Bryanmnieecdid® %, aldoNBReBto (%) gestageh-bdQ)ning domibiiaBoicase, these are parti al
agoni sts of estrogen receptor subtype "ERa." This substance type is

i nef f ecti ve, Stlesieg estrogoistrbpreseBifanere resentialiempfiicapihe ghirogen/gestagen

post nenopausal. s tonms, such as, e.q., hot flashes. n exanpl e of
D SERM PHBmFsAraRRERen AT ke ofilive sersdie B fOeg s oo
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of ferti ers o nen, ftrequently cause y ovar

dysf unctihd@untii@iotdofic ¢iodl SR HesBY pemid) Eﬁ{im,acﬁ@ﬂ beahdyQld, noChtic a pREMErAOGSIBEe
t herapi es are al so opened up % the use of new sel ective estrogens.
The i n- wintthecenflenttithint y treatment is a process that has been
established for nore than 20 years. Nunerous nethods for treating

ovari an- i nduéedess af ebitrnces Patiartialle eeidhs desyahaiie coprarstisg StrEMnthe By
adm ni st rati on.9f .gonadot r api n h, as .F =

Fo 1 1ot e ueddeots PO RGeS PR VAR e BV By 1 s
to make 1995 HNARS foyN8a] 58y, T:0hlsicadd! REscHRL phRH b Qhistd oF bt gl rRERGuced.
Thc follicle is the functional unit of the ovary and has two

pur posesubtipe "EReO N aihe Bncc WO RO 4, 3RS BRR0R 8058 HHkShdaivhd acute
oocytes and provides for the latter the possibility for growth and
for mat wesitriceepausEbinnteno gk esice..dohilshese Sstah exaeiep , ¢ rafgifenc
ovarian follicle froma prinprdi.al .stage to a.continuously increasing
antrai e et i S ebe e B et R Rigeh bePERE Bl ul a1 on.
Onl'y an opti Bl dy wOeyel QPRORNLSHaS OHbGLE seaRnnFLARS Ry WRL €
oocyte by ovulatrion. at1ents wth ovarian-inducéd infertility
(PCCS = mymadteaehadfs cheky By sirg @y, aNidatsn, c&Uhée bodsiblyth@alesdi¢iflkeebened
follicular maturation, which is associated both with hornonal and
ovul at orup botitlsr usp of wrvssekagtivanistrbgenn atlequaite fpriigt tteatraend seyrarsss ikt dias
nunber of primry and secondary faqllicles is aPproxi, mately tw ce as

hi gh herbsemhestabHshe ormpredipn oY %5ays. NaRFHRS gasthogdt Tos freatingygugridn-indyeeb o of

Survey ?iJchrtijf%g \%ith Q)R)'genSlg _ggn7a2]0tropins are known. By administration of gonadotropins such as
FSH (FSH = follicle-stimulating hormone), a stimulation of the ovaries, which is to make
possible a healthy follicular maturation, is to be produced.

The follicle is the functional unit of the ovary and has two purposcs: it accommodates



There are indications that the early devel opnment stages of
folliculogenesis (which relates to the devel opnent of prinordial
follicles %2§ﬁW?HP4folllcles) are gonadot r opi n- |ndepeES$ﬁ?3mWﬁ”?§
not clearly explained how great the isfluence of known paracrine and
autocrine factors is on early follicul ogenesis (Elvin et al., Ml.
Cel |l Endocrinol. 13, 1999, pp. 1035-1048; MNatty et al., J. Reprod.
Fertil. Suppl. 54, 1999, pp 3-16). Gbnadotropins such as FSH
devel.a
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ovul ati In-vitro in I's preferably

treated cmﬂnhp@maa@asﬁ@%ﬂﬂ f()ﬂﬁalel, wich @pkg@ﬁth@g%&)ge BM@ﬂctoeulaﬁmﬁlonly én
Cin. Endocrinol. Metab. 81, 1996, pp. 3821-3824). In in-vitro

fertili oatmaly deveapatentral folbicly cesrckre amertuy edeyfits omypiation.ul at ory antr al
follicles to be able to nature in vitro into an oocyte that can be
fertilized. Riteafs “fl@rﬂt\'ﬁqlqnzlaélicsﬁmé%htéé?ws errdinT of nebieRttis o) sudise

h nbr. .1l h .
respoct S0 nuEPed T aP kT cuolunt S Rt prbat B R e Pl by
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overstimul ation of the ovaries, which in severe cases Ctan represent a

seri ous faldcgeis ap@otinbrly(tOHSSs H]g@h@ﬂé |aarm thlyemal dvaty (@uklonddgyen o, @beget.
G her side effects are the high costs of the in-vitro fertility
treat nerﬁyn@MtSUmﬁgthfé’S%aipdS%% Nthe coupl es. Negative side effects
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the case of ovarian-induced infertility with a suitable active

i ngr edi eatly fodlfcotogenesie 4EInmret alvadi Eotlogyentrinoy dR ath rp i 076 - 194 &ri IeNatty et
Estr Oger!zl F\}e(l:{g;?rg(? rFeEStS%ppIESS 1999, pp. 3-16).

Gonadotropins such as FSH are mainly involved in the last development stages of
folliculogenesis in follicular maturation, i.c., in the development of the early antral follicle to a
mature follicle that can undergo ovulation.

The in-vivo and in-vitro infertility is preferably treated with gonadotropins (FSH and
antiestrogens) (White et al,, J. Clin. Endocrinol. Metab, 81, 7994, pp. 3821-3824). In in-vitro
fertilization treatment, oocytes are removed from preovulatory antral follicles to be able to
mature in vitro into an oocyte that can be fertilized. After fertilization and early embryonic
development, one to three embryos are implanted in the uterus of the woman.

In many respects, the treatment with exogenic gonadotropins is accompanied by
numerous risks and side effects. The greatest risk consists in an overstimulation of the ovaries,
which in severe cases can represent a serious danger to life (OHSS = Ovarian Hyperstimulation

Syndrome). Other side effects are the high costs of the in-vitro fertility treatment that must be

paid by the couples. Negative side effects such as weight gain, bloatedness, nausca, vomiting



Several years ago, estrogen receptor 13 (ER13) was discovered as a
second subtgpe of the estrogen receptor (Kuiper et al. (1996), Proc.
Nat|. AcadVO&ep/004st 5925-5930; Mssel nan, Dij kema ( 19%6)/EE}§8/059115
Letters 392: 49-53; Trenblay et al. (%997), Ml ecul ar Endocri nol ogy
11: 353-365). The expression pattern of ERL3 differs fromthat of the
ERa (Kui per et al. (1996), Endocrinol ogy 138: 863-870). ERI 3 thus
predom nates over ERa in the rat prostate, while ERa predom nates
over ER13 in the rat uterus. The_hi ghest concentratigns of ERfa and
TFNA B0 PR FTODHE U ek G ERPBE SIS EhHBLHISd) B OB 7,
pp. 461%%%%1?1’1)' O her organ systens with conparatively higher
ERi 3- expression conprise the bones (Onoe, Y. et al., 1997,

Endocr i nol 0gynd 38ihod RS0 /HRALAbovE-BRNVASE Wadbacky slEeké Regbsulrthe T. C.,
Adans, M R 1998, J. Steroid Mlec Biol 64: 187-191), the urogenital
tract ( Huitypeton a&d stinulMiongh vevb of fodl@cn]ar Ervsdic ini thodasgyf o8Ban-i8 6B tMrilityhe
gastrointestinal tract (Canpbell-Thopson 1997, BBRC 240: 478-483), as
wel | as ¥ither ubiahle actippmercdichelefore eatpent ayith cyogpgicpropaiofrapips beggy.,  49- 53)
including the spermatides (Shugrue et al. 1998, Steroids 63:
498-504). The tissue distribution suggests that estrogens regul ation
of orga i [ is highly relevant. The fact that ERI3 is
functi Or’%}n‘d?é&“ﬁﬁ{@éto}“g&a&gﬁ%l so follows by studies in ERa- (ERKO or
ER13- ( 13ERKOBevelkdl 9€dtOaplo. #5ti6€:n rédtpfor B CERBvA0 HBEMECRS ab 0 B oBSBtylpO8Hthe N
ERKO-m ce, which can be elimnated by estrogen substitution (Kinbro
et al. ¥98&en AositordEnipoRA-al (19900 Heaci Netl Soed Sy IVSER$-A830; Newselindneans) .

Estradiol _in the bl ood vessels of fem%I e ERKQ m ce al fo i%{gi,bi ts
vascul arPikeee A A Sibelte tirs -3 darpblpr gat (EP4b MatecpiaaEpdgerinoljgy 1B;

et al. r L Cl : t [ loRNs of
et radi aooarY QaY e oo el SRR B NS BB RARGY S LEEEN°
2009/ 00754156&?%(0%?2@@8@6@58%)1%% thus predohfifatds@br REYAH: thRRGEpBdiste BB Brave
a functionally different action was confirmed after successful

pr oduct iposdoofinalRK@raiR@ iPERK® ukiree . TheRzheo nsegquienbhs/of HRPyamd arRNA were
inportant role in the adult uterus, in mamary gland tissue, in the
negat i veoyndgfhgtoveries §Eouspet dmdaainelosy h3adPP T PeytolsiPle ERI3 i s

mai nl y bonded .in t he ocesses of ovari.an si ol ogy, especially that
of fo 1 oul ogdirbateas sRB T Paera- BB SR oFRRE hEbbie
20, 199%0,pP. 308; f5b%) Endocrinolod NSS! ¥l B9 B vEEREQAGERBERY, Gecan
indication on a function of ERf3 in the prostate and bl adder: 'in the
case of MiaderMrR) 98] ICSierodd/Mpleo Mool Gf: PED AL tRe @ogenithiachdefiCuienes. pl Mséta

occur (Krege, J. H et al. 1998, Proc Natl Acad Sci 95. 15677-15682).
| n addi tal.dAY7. Fadedriac BRKO &xi &e-87 D BalsastromitcsBual drctdCampggSThopyosd IRt |
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di sorders. ent npor t ant function of estrogens wt
respect shpdimiat &bt rég@RitibS oPtaroAdtynd WAERD Y IEgIAF rdl@hht. TSe fact that
fertility 1s confirned. It is possible to achieve a selective
est r ogeriRP ia Eunctionabin thip exspdci asd Btlges bostgdesn BRos (AREMer SREGBERKO)-

| i gands based on the different tissue or organ distribution of the
two subtkppeoubnicehavaprgomygrsicss b Mrss psaingihdf @yt @/hich carghy Qiminated

conpared to ERa i.n.the jn-vitro e r_bindi test aer escribed
by Kui pe? Seorar st Fuprid & {BGRh Vo sy 555 MRS SE e
A sel ecthY&ngCE iR in BLBYPFeSRES Ehfe ERGNR . Bso IMMGi18 $5CRGERedia and
receptor on estrogen-sensitive paraneters in vivo was not previously

shown.  smooth niix€lepell pratifebqtioh lafhd, omn 1IYVe: 111907 ISGuliMalitsod 3: RiS-548). These
83-substituted estratrienes wherein R8 neans a straight-chain or
br anchedxetheiiva actisps poistradigl avagariics duyinghe ERKPIreqvet presieablyenaERR al ky|



Obj ect of the Invention The object of this invention is
therefore to prepare conpounds that have in vitro a high dissociation
with respe¥® 2080PHet binding to estrogen rcceptor prepatSTESHESPIOUH
rat prostates and rat uteri. The conpgunds are to showin vitro a

hi gher affinity to estrogen receptor preparations fromrat prostates
than to estrogen receptor preparations fromrat uteri. The conpounds
according to the present invention have a high potent estrogen

E_?L%;VLEZ oo pher PEtRsron tRy HEoRaely it et iighi e grer
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i nvent i gNthdkault @cif, olteBmeRaedsdethtthd debtiveRedunBoR ¥Bdhy ghWaiibteopat t he
sane time affecting the uterus very little in cases of

ovar i an-sassycwhileeERf isfieinly bortdgd in the proceFee ofidwesiat plysolmy prspécidlly tiok of he
conpounds accordlng to the invention was achieved by the s eC|f|c
conbi natfPlferlegenesieing @b‘élfitilftﬂdgﬁ‘t‘5§ R, EpglogringRgviewn2p, & é’ m #58-

According to

rdi nver obj gct . above s hi e

pocordhng Lo ohBul eI ARD AUFAENES IS5 b B0lB 1P ERB ti?% Bgprac

S ot e O g i s s s, e

R18nmeangKeegstlt Hi g@lat. 1698 Proc Matlbycat S&iedd: tIsarn 56820t luradtieicn, demala BRKOr miced
(Lubahn, D. B. et al. 1993, Proc Natl Acad Sci 90: 11162-11166) and male ERKO mice (Hess,
R. A. et al. 1997, Nature 390: 509-512) as well as female BERKO mice (Krege, J. H., 1998,
Proc Natl Acad Sci 95: 15677-15682) have fertility disorders. Consequently, the important
function of estrogens with respect to maintaining testis and ovary functions as well as fertility is
confirmed.

It is possible to achieve a selective estrogenic action on specific target organs by subtype-
specific ligands based on the different tissue or organ distribution of the two subtypes of the
ERs. Substances with a preference for ERB compared to ERa in the in-vitro receptor binding
test were described by Kuiper et al. (Kuiper ¢t al. (1996), Endocrinology 138: 863-870). A
selective action of subtype-specific ligands of the estrogen receptor on estrogen-sensitive
pararneters in vivo was not previously shown,
The patent application WO 01/77139 Al describes 8-substituted estratrienes wherein

R® means a straight-chain or branched-chain, optionally partially or completely halogenated
alkyl or alkenyl radical with up to 5 carbon atoms, an ethinyl- or prop-1-iny! radical, as
pharmaceutical active ingredients that have in vitro a higher affinity to estrogen receptor
preparations of rat prostates than to estrogen receptor preparations of rat uteri, their production,
their therapeutic use and pharmaceutical dispensing forms that contain the said compounds. The
compound 3-methoxy-8-vinyl-estra-1,3,5(10)-trien-17-one (Example 6) is also described in

WOO01/77139.



Cl - Co-al kyl radical, a trifluoronmethyl group, an aryl, hetcroaryl or
aral kyl radical optionally substituted with at |east one radical
independeﬁ???m@ﬁ6géh froma nethyl, ethyl, trifl uoronefhY{EP2008/059115
pent af | uoroet hyl, trifluoronethylthiog nmethoxy, ethoxy, nitro, cyano,
hal o, hydroxy, am no, nono(Cl-C8-al kyl) or di(C -C8-al kyl)am no
whereby both al kyl groups are identical or different,

di (aral kyl )am no whereby both aral kyl groups are identical or
different, car oagl, car boxyal koxy, C%:C} ?éﬁl or Cl-C20-acyl oxy..as
subst i t GEAPEUNds WIRPeient csipgeR o EY B 518RFrFTARHIY If o5jogen igeapior preparations
strai ght zchai [ an - 1N of - - r.adi hat is
sat ur at &5 DproraRah BRERSE S0Bb P Hepuohs o duudl i e Rk ERn TV
conpl et glichakAg8eal8H, ncBded H BAR RecHiiOHBIF20S02, in which 2122 R20
is an R21R22N group, whereby R and R, independently of one another,
mean a hydrogen atom a Cl1-05-al kyl radical, a group 23

whi ch R23 neans a unsubstituted or substituted, straight-chain or

br anched¢rdiohthelin@ndion 5| ky| radi cal that is saturated or unsaturated
inup to thr i S parti

cyclopropyl,%E?@$%%gﬁygg%@V%FUbgﬁﬁﬁ%%ﬁﬂgéﬁ%ﬁg§%$£%#¥%€g%%ﬁig@%%%mﬂa
0051 o0 PHSTRC eS80 LS8 Pie IS8 o os pepions Sm g nd
cycl oal Irg\terp Otk icoMpainds Mk tdshaw ialingsla hpdet AfaRInOkh ckifoge® rdetal @Aradib TS
or an aryl, heteroaryl or aralkyl radical, optionally substituted
wi th at floeast prostates than to estrogen receptor preparations from rat uteri.
The compounds according to the present invention have a high potent estrogen activity and
efficacy, namely
a higher binding affinity to rat prostate estrogen receptor and a better dissociation regarding
binding to rat prostate versus rat uterus estrogen receptor with respect to the known compounds.
The compounds according to the invention are to produce enhanced fertility in the ovary while at
the same time affecting the uterus very little in cases of ovarian-associated infertility.
The advantageous profile of the compounds according to the invention was achieved by
the specific combination of the substituents RS, R¥, R R7andR'".

According to the invention, the object above is achieved by the provision of

8B-substituted estra~1,3,5(10)-triene derivatives of general formula I

M

in which radicals R®, R®, R”, R' as well as R!" and R'7, independently of one another,



one radical independently chosen froma nethyl, ethyl,
trifluoronethyl, pentaflurocthyl, trifluoronethylthio, nehoxy,

et hoxy, niweais®ydhb, hal o- , hydroxy, ani no, nono(Ci - ESTHPRIPEPSIHIS
di (Cl-Cs-al kyl) am no, whereby both algkyl groups are identical or
different, di(aral kyl)am no, whereby both arallcyl groups are
identical or different, carboxyl, carboxyal koxy, C -C20-acyl or Cl
- C20- acyl oxy groups as substituents; or, together with the N atom a
pol ymet hy¥eant followingadtaciag: with 4 to 6 carbon atons or a norpholino
radical, R8 Ris a straight-chain or branched-chain al kenyl or

al ki nyl radi calg’wi,ths §h§rcﬁo£%n%_?c¥np&fhd§}&§i2@’§, Mns optionally can be

partially or conpletely fluorinate .13 is a nethyl group or an

ethyl group, 16 '31“85 %Jah#ﬁ{téa%t-%a%y%ncmh%?satur.;ltgd ﬁga : Oxg

i ndependent|y of one anot are a ogen atom and

group; or a hydrogen atom an . R 80- -2_ u or OC(0)R23
wth R 18, R2 and R23%§Q;Pna%gﬁaj€%wgfz’iggﬁ}uﬁmt ettahyrlté%ﬁ ng that is indicated

R s of oban aEh SRS TERN B DR SRR 0Bt
one radical independently chosen from a methyl, ethyl, trifluoromethyl,
pentafluoroethyl, trifluoromethylthio, methoxy, ethoxy, nitro, cyano, halo-
, hydroxy, amino, mono(C;-Csz—alkyl) or di{C,;-Cs—alkylyamino whereby
both alkyl groups are identical or different, di{aralkylamino whereby both
aralkyl groups are identical or different, carboxyl, carboxyalkoxy, Ci-Cap—
acyl or C;-Cop-acyloxy as substituents;
an acyl radical —C(:O)Rw, in which REg is a straight-chain or branched-
chain of a C4-Cjq —alkyl radical that is saturated or unsaturated in up to
three places and is partially or completcly halogenated, or

R means a group RQOSOP in which

20 21 22 2 n .
R isan R R N group, whereby R l and R, independently of one

another, mean a hydrogen atom, a C,-C,_ ~alkyl radical, a group

—C(=O)R23, in which 3&23 means a unsubstituted or substituted,
straight-chain or branched-chain C,-Cg -alkyl radical that is
saturated or unsaturated in up to three places and is partially or
completely halogenated, a cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl or cycloheptyl group, a C,-C ,-cycloalkylalkyl radical



According to a further enbodi nent of the invention, conpounds of
general formula I WD 2009/ 007454PCT/ EP2008/ 059115 11 conprise R8
bei ng a viWwgRWIEIMFNYl or prop-I-inyl group. Ot hBCT/EBLEY/HPELS
fornms of enbodi nent of the present inuwention are defined by the
dependi ng cl ai ns. Compounds of general formula | in which R
and R'' are a hydrogen atom and a hydroxy group atom are further
preferred. Conmpounds of general formula Tin which R6 is in
a- position or conpounds ofvithéner abrbboatoms & the ¢yeloalkyprfRntind svithran alkyl
[3-position are equally preferred forns of enbodi ment of the

i nvention. Fur t her mpsi€ion af yped Bicabba btorwbogh areinkaerodrylt drarafltyésent
i nvention are the conpounds of general formula Tin which 128 is a

vinyl, ethinyl or prop-1 ridwgl, ofticddiy substfiuie8wathkilegti ne atom R ' and
12171 are independently from one another a hydrogen atom and a

hydroxy group atom onCAIRAUMSerREn BEMBER frohPd Abh, &b, Which R
and/or Rr are a hydrogen atom and a group R18-0- or 12. 19S02-0- with

R* and 1219 in each Casetﬁﬁho}mtmgﬁh@ﬂm{)&% irfubBRtgd Mgy, R3

are further particular formof enbodi ment of the present invention.
Anot her variant of the in I o) in
whi ch R17 stands for a gréﬁ'm{%@gm E&aﬂé‘ ﬂgg%xgaérhlﬁ?h &f@ga@%da%go
each case in the neaning t

; i R\@éﬁ: HJHB b grﬂgrgg»}gl%ﬂr glkgigé gqgeqlﬁcal or

according to the present are: uoro estra
172,200 trine 3,1 e ol L B AR R e
0)-triene-3, | 713-diol identical or different, carboxyl, carboxyalkoxy,

C1 -Cao—acyl or C; -Cyg—acyloxy groups as substituents; or,
together with the N atom, a polymethylenimino radical with 4 to 6
carbon atoms or a morpholino radical,

RS is a straight-chain or branched-chain alkenyl or alkinyl radical with 2 to 6 carbon

atoms, which optionally can bc partially or completely fluorinated,

RYisa methyl group or an ethyl group,

R16 is a fluorine atom,
" and R'? | in each case independently of one another, are a hydrogen atom and a
hydroxy group; or
a hydrogen atom and a group R'30-, R*°S0O;,- or OC(Q)R? with R¥ R* and R®
in each case in the meaning that is indicated under RB.
A particular embodiment of the present invention are the compounds of general formula
1, in which R is a hydrogen atom.

According to a further embodiment of the invention, compounds of general formula I



WO 2009/ 007454PCT/ EP2008/ 059115 12 present invention As al kyl
radical is generally intended a (Cl-C6)al kyl radical, as far as it is
not diffememeingogpeici fi ed, said al kyl radical being a SEFEPEHE/HEIS
branched chain, saturated or unsaturated. Representative groups for
an al kyl radical according to the present invention are nethyl,
ethyl, n- propyl, 1-nmethylethyl (iso-propyl), n-butyl, n-pcntyl,
|, 1-di nethyl ethyl (t-butyl) and n-hcxyl. The Cl -C6-al kyl radical can
be part kehprysc®® beingpl ek ghisylles pichUtied goyuphal ogen at ons, hydr oxy
groups or Cl-C6-allcoxy groups. According to the above
definition Rbhel Sossibefor@amphbodidedef iy bres@it hvkntiopraaielined wape opy! |
butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopentyl, or hexyl
radi cal depending clnOXy groups OR18 in the conpounds of general formula
| in each case can contain an al kyl radical according to the
definition gE¥EPRAROYEenMSEERN TRIHONR' SIA1OX Yire AHYARRYY atomSABE OPOXY
and t-butyl oxy groups are preferred al koxy radical.
Repr ese i , -al kvl radicals RR1 and R22 are nethyl,
et hyl , %&%%%*géFg%%&%gyﬁ&&%3?€$§%isobutyl, tert-butyl, pcntyl,
i sopentyl and n |, . T, ent:ati.Vv i i

C AR Stspersh o S AR B bt ol @Bt BT

or branched-

hyl , l,. 1 vl .but.yl, isob | - b
oL TSR RTEPY i S SRR el SO R

met hyl , .ethyl, propyl and isopropyl are preferred. As a

B- C7- cyi*Batkyl group, a cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohcxyl or. cycl oheptyl grou an be ntioned. . A

CA- G 5- cycl o BPRIFFAMRy Pafisufo SROYEECS PighePiEssRBH PR thefompaunds of
cycloal kyl portion; typical representatives are the_gycl gal kyl graoyps
that ar gcrsHfpaméd Bribedl s ayvethitder groRyringFpinoR Hud 3&%“166’%%%
carbon atons, As exanpl es of a CA4-Cl5-eycl oal kyl al kyl radical, the
cycl opr @p§Rmeardipdepeniyntly Gooneg 2aghpety tiogeosen 3ed 4 ydroxy group atom.

Compounds of general formula I in which R'” and/or R'7 are a hydrogen atom and a
group R™-0- or R'?S0,-0- with R'® and R'® in each case in the meaning that is indicated under

R’ are further particular form of embodiment of the present invention.
. . .. . . . 17
Another variant of the invention in particular calls for compounds in which R stands for

18 20 . 18 20 ) . C
agroupR O-orR 8SO,-O-withR  and R in each case in the meaning that is indicated under

3
R.

Compounds according to the present invention are:
8B-vinyl-160-fluoro-estra-1,3,5(10)-triene-3,170-diol
8B-vinyl-16a-fluoro-estra-1,3,5¢(10)-triene-3,173-diol

8B-vinyl-16p-fluoro-estra-1,3,5(10)-triene-3,17B-diol

As halo- or halogen, a fluorine, chlorine, bromine or iodine atom is intended according to the



13 cycl opropyl et hyl, cycl opcntyl nmet hyl, cycl opentyl propyl groups,

etc., can be nentioned. In terms of this invention, an aryl
radi cal i swazpheeeiis4 1- or 2-napht hyl radical; the pheR¢N/EPHER/RILS s
preferred. Exanpl es of a heteroggyl radical according to the

present invention are the 2-, 3- or 4- pyridinyl, the 2- or 3-furyl,
the 2- or 3-thienyl, the 2-or 3-pyrrolyl, the 2-, 4- or 5-imdazolyl,
the pyrazinyl, the 2-, 4- or 5-pyrimdinyl or 3- or 4-pyridazinyl
radi cal present inveifonsubstituents that can be present on an aryl or
heteroaryl radical, for exanple, a nethyl-, ethyl-, trifluoronethyl-,

pent af | uor oenbyikyl raditdl fd deasoMpinfyliddy @5-CoyiBlyh@dital, ascfoh@@itis notrdiffarently
cyano-, hal ogen- (fluorine, chlorine, brom ne, iodine), hydroxy-,

am no-, sPRRREGardhmal katichl &Enrr_-gd el ghCS-tddedd) Al NAmrabeseyarbekd al kyl
r

groups are identical or dif ent, di(aral kyl)am no, whereby both

ar al kyl ; | | idi 4 rentfla KGN,
_ @g@g@fat g; gréizlgs%ﬁ Ar{:@kyl Uil {L68BY 0 t1e %FleRf Ydve dt?o% Rqasytﬁigham

G - C20- ac -acyl oXy groups can be nentioned.

arallcyl_ pcal S i € 0t ai | Bird-AS 1 - tdR 1 R hdex vl
prefer abi {}I%ggdf glrffg@@a@ Q%sﬁ%}gid Qlagﬁ]t}%ﬁgg%w? I’f @R‘gclhﬁ c& )Atilg bgd% )|tor e?’ er abl y
1 to 4, Thus rallcyl i.cal ;

phenyl et RAEHL RSt o B cHRERER Sy SRR PaoRE sy

thi enyl ethyl, an ridyl propyl are suitable. The al |l cyl

gr oups §ﬁﬂ%§8H¢EgT§¥%gﬁ%ﬁgapartiaIIy or conpletely substituted by 1-5
hal ogen at ons, hydrgﬁg groups_or Ci;z3C4-al koxy groups. A vinyl or

al 'yl radi caActasdipg forfhe #ttoye deffnitirad® wist far examplecamathice pipyL, pragylcigppropyl,

A C2-C6-al kinyl radical is preferably defined as an ethinyl radical

or a pr dpiyl.isohytyl, tacHbual, pahivloisegeptyl.maeticowl. or hexathradicalr  exanpl e,

acetyl, propionyl, butyrﬁl, val eroyl, isoval eroyl, pivaloyl,
fin

hexanoyl , ociaoxy BRAY OROn heeampdinds ENRn@kl fhiveul i le@etidascaf dpgaiatn C
atons 3 and 16 can be cstcrificd with an aliphatic, WO

2009 1007;1‘&@4%%1’%%@&%% t28d d&rinkdbnSlived aBic; WRAEY RthBFBAEHG I8 RN,
saturated or unsaturated Cl-Cl4-nono- or polycarboxyilc acid or an
aromat i QSO$%pQ%¥ddi tg)u%‘l\'éxg'groups are preferred alkoxy radical.

Representatives of the C;-Cs-alkyl radicals R?! and R* are methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl and ncopentyl.

As representatives of straight-chain or branched-chain C;-Cjo —alkyl radicals R*, for
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl, neopentyl,
heptyl, hexyl, and decyl can be mentioned; methyl, ethyl, propyl and isopropyl are preferred.

As a C3-Cr-cycloalkyl group, a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl group can be mentioned.

A C4-Cs-cycloalkylalkyl radical has 3 to 7 carbon atoms in the cycloalkyl portion;
typical representatives are the cycloalkyl groups that are mentioned directly above. The alkyl

portion has up to 8 carbon atoms.

As examples of a Cs-Cis-cycloalkylalkyl radical, the cyclopropylmethyl,



Sui tabl e as such carboxylic acids for esterification are, for
exanpl e. Monocarboxylic acids: formc acid, acetic acid, propionic
aci d, butywo0eiawdds4 i sobutyric acid, valcric acid, isoPEIEPLHES/HOLT,
pivalic acid, lauric acid, nyristic apid, acrylic acid, propionic
acid, nethacrylic acid, crotonic acid, isocrotonic acid, oleic acid,
and elaidic acid. Esterification wth acetic acid, valeric acid or
pivalic acid is preferred. D carboxylic acids: oxalic acid, nmalonic
aci d, sugéopbgylantiteycBbttiidmebyacydbpeadippipy! @oud, et smlbt ecatiandd.
suberic acid, azelaic acid, sebacic acid, maleic acid, fumaric acid,
muconi ¢ aci din @ik’ AGRNInGerdich,hn 2R chdifRER 6 YRbY1,dC bR -nA¥hthyBiatii@al; the phenyl
carboxylic acids: benzoic acid, phthalic acid, isophthalic acid,

t er epht halida¢is3pdfblrednapht hoi ¢ acid, o-, in- and p-toluic acid,
hydratropic acid, atropic acid, cinnam c acid, nicotinic acid, and

I soni cotinic E%}Hcs ol%ﬁth@t%}ofa}y? ?atdic%c%rﬁfﬂg }Pc_ﬁ'ﬂg ?}egen@-ﬁlivgltf-oﬁ _afértﬁg @—[ f,_E‘(Q 4-

As prodrugs, the esters of 'the 813-subStituted estratri enes according

to the iuenti A0 oNGVeRATVADS AYSSHEATPAL Sbr 48, k06 HROSLLL] £ il ARKI e

ingredi@ respect’to their od o nistration, t
type of actio trengt h and. i op of i Especially the
sulfanagggégyﬂgf§ﬁsu s%??ﬁ?@gggé$$§??P§%g§& %%@Fﬂing to the invention
have pharmacqki net.j ¢ .and, phar macodynan ¢, advant ages. Rel ated effects
wore Al ready eUEEuERR R P BRSGE U BT Mo S Y AP R0 Rl G
Bi ochem | ec., Biql, 55, 395-40 1995) ;. Exp. jnion lnvest. Drugs
7, 575- yé-lg@ély=)ﬂtlhlv%°wh§-= Baﬁt@ﬁ{"g‘l&aﬁ?r Ef&ﬁ?*%ﬂ*,@%lﬂawom&w%sf&@% a
813-substituted estra-1,3,5(1Q)-triene, skel eton are descri bed for the
treatneﬁ%ﬁQﬁ°ﬂ§§fﬂﬁﬁﬁﬁ”ﬂgﬁgﬁFogﬁﬁg@ﬂ%ﬂPg?é&maﬁs%%HEW§a?ﬁ@“conditions
WO 2009/ 007454PCT/ EP2008/ 059115 15 as sel ecti ve_estrogens,  which have
i n-vi t r onemeaderdinilon dCrFarbyPueino sehoreduibpthsilydproyps e Weaticalys gitferent,
receptor preparations fromrat prostates and rat _uteri and which have
in vivo dierriebabing. whagshydod asalk gramps preideaped or diffiergitasagboget i on in
conparison to uterus action. The ER[ 3-specific conpounds
accor di regrboryallivay [iieSericyl anantooeylaregouwsmed bamentionedi vo a
profertility action in the ovary. At the sane tinme, the conpounds are
to exhibit aAdiasdlodratidabin awididal thesqerins irothoviag yp tecltdi paferablicoiep &G son
to uterus action.

atoms, and in the alkyl chain | to &, preferably 1 to 4, C atoms. Thus, as aralkyl radicals, for

example, benzyl, phenylethyl, naphthylmethyl, naphthylethyl, furylmethyl, thienylethyl, and
pyridylpropy! are suitable.

The alkyl groups and radicals can be partially or completely substituted by 1-5 halogen
atoms, hydroxy groups or C;-Cs-alkoxy groups.

A vinyl or allyl radical is primarily defined with a Cy-Cg-alkenyl radical.

A C;-Cs-alkinyl radical is preferably defined as an ethinyl radical or a prop-1-inyl
radical.Cy.;0—Acyl radicals mean, for example, acetyl, propionyl, butyryl, valeroyl, isovaleroyl,
pivaloyl, hexanoyl, octyl, nonyl, or decanoyl.

One or two hydroxyl groups at C atoms 3 and 16 can be csterificd with an aliphatic,



It was found that the 8[3-substituted cstra-1, 3,500)-trienes
according to general fornmula | are suitable as selective estrogens
for the te@eeene74df vari ous conditions and di sorders PRAEPHOF05911S
characterized by a higher content of ggtrogen receptor [3 than
estrogen receptor a in the corresponding target tissue or target
organ. Said conpounds have inproved potency and netabolic stability.
The invention also relates to pharmaceutical preparations that

cont ai nsedighteash oohandhodipinin datofated @n etsaturdiar OpC @ mon-osr polycarboxylic acid
physi ol ogically conpatible addition salts with organic or inorganic
aci ds t Reseebhai@rioRelidkeel. of the conpounds of general fornmula | for
t he production of pharmaceutical agents, especially for the

i ndi cations gERbicARehREONYlic acids for cdblEidABM H€/fGCIbMGleesSt r 0gens t hat
are described here can be used as individual conmponents in

phar maceuti cal preR&LAHkPRSIcRE: fofmi€ ORI Ratd L, fIpR&icakidyoutdrichcid,
gestagens. Part of the present invention is the conbination of

sel ective estrog {1 E RS Rl RC Kb Viler RIS S L AIRQERS b M ci B b ristic acid,
peri pheral |l y-sel §§%W§Iaeld§§??r\ﬁfe,cglﬂsga, lt halt ’e%o not iogss tchfgﬁglglﬁwtaﬁle
bl ood-brain barrjers, e S [ e RO o1e:
modul at or s ( SeRVETTE ot éfichicB gy BRleREhs dEoRE AT GRERIE ol
the invention can_.be Hslel(ra. in particular for the production of

phar maceut i cal afahtLIPai%% Eating fertility disorders, for

revention and ther .of prostate hyperpl.asia, .for. prevention and
!toreat nent of hor ﬁ%?%g‘i"?‘?fﬂéﬁ‘i‘? 9?%‘5%88“%%@@@3&%65“?%@\%% and nen

and for use in hgrnone rep|acenent thera HRT) .i.n men and wonen..
Furt her nor e, theDé‘ﬁ'r‘Pﬁéﬂﬁd*gldé:ce’g\%&?ﬁé "E‘%Ol{g%%‘giﬁﬁ ES 2 glasic adtd, adipic
antiproliferative effects in nodels of colon and intestinal, )
hyper pl asi a and 2% Mineicarigy wbpec atithprrlas ¥d aceer spfanifie et PBRC wo
2009/ 007454PCT/ EP2008/ 059115 16 and treatnent of di seases associ ated
with col on and i Atidgricanic 2eidi dtreppig asidroad Pegrcaric 8Hdl i ke for the
treatnent and the prevention of cancer. The En-specific
conmpounds accor didngmatis ceipexydicasidyit banpuie prid. ohthebgadib sqaivhHicagdous| y
used for the selective stinulation of hair growh. A
t her apeuti ¢ pr odtre¢phthabe adid mugittrse zeid, et mogdp-talve avidphirdsatemid asish r ogen
for sinultaneous, sequential or separate use for the selective
estrogen t her apy avépipaiid, genaprusid) nicatinpostdreniopaimghicegddi ti ons is
al ready described in EP-A 0 346 014. Because of their
di ssoci ati on of &etkiifdutivmwitheeravrayidiigpreforrpdri son to the action of
the uterus, the substances and the pharnaceutical agents that contain
themare especially suitable for the treatnent in the case of ovarian
dysfunction tAsgrodregscthe sels pithe 8f-gibsijtutedssiarinporecording to the invantipg have
female infertility for stinmulation of .folliculggenesis for treatnent
by it sel¥ViHageeFeiRpasd "%ﬁﬁa‘ﬂﬁ%‘ﬁ‘fj’regP?*}VFi‘Qg&?AI?l&W@EISE’SF‘ttP A5t %o
fertility tr.eat. . (e t i .1 N-vivo treatnment and
for trea%innélﬁllgt?a tggg ’g{]/%[gtb'gé;%flaﬁp%négtﬁ& |sag£r? lér\ré‘ﬂslgii?onfgl édtnér age ("late
fertility") aspaglly t@%uffgﬁatégﬁaprgamm@éd RETERE adlefdit 8 Ay intaadbcies e
synpt ons. The conpounds of this invention are also suitable for
t her apy gfarmacakinetiv adil phasesdgeantiic advaptegssc Related ctivds Wem akgady dessabedPor
(premature ovarian fail ure% s%ndrome, and ovul ation _di sorders

&h

oV ul der ..
Fi nal | y, othtssteeaidrpe fpmaies 6k S Bigichqng, Ml Biolxn3Bat B3 oW ExRormiBlR on
wth selecti estr tor nodul ators (SERM or ral oxifene,
speci fi cﬁW?%ﬁHg%}aP??S%}ﬂ Q\?%gr use in hornone replacement therapy
(HRT) and f orpy, 4 e5kdR Aplieficdy NG 6l BALES a 8B-SQEBEA estra-1,3,5(10)-triene

skeleton are described for the treatment of estrogen receptor B-mediated disorders and conditions



The 813-substituted estratrienes according to the invention are al so
suitabl e as individual conponents for the treatnment of perinenopausal
and post neMOpeesT+Ssynpt ons, in particul ar hot fl ashes PCHERES/05911S

di sturbances, irritability, nmood swi ngs, incontinence, vagi nal
atrophy and hornone-defici ency-i nduced nental disorders. The above
813-substituted estratrienes are also suitable for hornone
substitution and for the therapy of hornone-deficiency-induced
synptonms in ovarian dysfunction that is caused by surgery,.

medi cat POFFICCEFESS PR e Ye IO SinaRcilipd Pith ERSREF lodnr Bbipdiag estrogen
according to the invention can.als c._uscd to . WO. .

2006/ 00 HEhBR RS Posd R rp sPEvL e 35T b By lSip shoardaiter, 11
parti cul ko ARG Wireshbd RASRS RUENInAImBEABH kPRELEE@RES, high bl ood
pressure, hypertensive heart” di sease and to prevent

hor none- def i ThePR-spartticeesipnaids adeganas dicipvacttiiveasesire ®undliasin vivo a
Al zheimer's disease, as well as hornone-deficiency-induced inpairnment
of nmenomyefertitityl asteminrikp eapadittthe same time, the cepappiupdsoie torcbibi @ gsensindion
according . to the present invention can be used as active ingredients

in prepdRFHRL 19 BYary FLRP i PATICRINRFDF 9 if’seases and di seases of
b . . . . € . |
hourmt of d sl runt e Biesp it AL TR0 B GEARET IR S BB il

ot her i nfd AMEEE & Klebicastddiad fodils@asesnt dfRhiARIBIRAs dhBasRSs Bt &be
skin, such as psoriasis, as well as for treating endonetriosis.

Bui | di nghancttdired by i Heheeofitemml pstegkn receptdr Pribabedsgogeh réngprana in the

i nfl ammat ory di seases, the ERL3-specific conpounds can therfore be
used f orCOREEORHRE/BTEET EFHUcH darest eEdaReTd QPF“PPH'Q‘E@F%%QV%@HWWS above
(Heat hern,1 T tl\{?{ Endocrinol . 2007 Jan; 21(1):1-13. Epub 2006 Mar 23.
Revi ew) . 16tabolic bl 2 4 di ¢ | on, the conpounds are effective agai nst

i nfl ammat ory 16} 39a%RR aRb rdidl& b PRAMLALAEY pRYShEMRs (HalCorkdtNSS R Ghe
bronchi al tubes, such as, e.g., asthma. The nedication is

sui t abl eofpsurtdné gafyal &shularoaphlydxlogicaly cesisddentdidshiseliseridyorpaniuaed
di seases both in wonen and in nen. The present conpounds are al so

sui t abl éndrganigycidserriabrend et ush ef thp yorafoupdsodf manceal iyrpetad] faxthe production of
The compounds can be furthe sed.for .prophyl axi.s. and t herapy of
humans d’g@rﬁ}aé?”é‘t’ad‘gW%FiPﬁ&'?‘ﬁyoﬁég’ﬁrm -aggnds ?’?(lo’i‘ery‘\iibﬁ]:flwri cular, they can
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The ER[B-selective compounds according to the invention can be used in particular for
the production of pharmaceutical agents for treating fertility disorders, for prevention and
therapy of prostate hyperplasia, for prevention and treatment of hormone-deficiency-induced
mood swings in women and men and for use in hormone replacement therapy (HRT) in men and
women.
Furthermore, the compounds according to the invention have antiproliferative effects in

models of colon and intestinal hyperplasia and can therefore be administered for the prevention



18 conpounds of general formula I. The conpounds according to
the invention and the acid addition salts are suitable for the
product i orWe008ieHfaceut i cal conpositions and prepar at PEREP20PHESI1IS
phar maceuti cal conpositions or pharmeggutical agents contain as
active ingredients one or nore of the conpounds according to the
invention or their acid addition salts, optionally m xed with other
phar macol ogi cally or pharnaceutically active substances. The
production of the pharmaceutical agents js carried out in a known
way, whepeBsauneR ok disapes AReciRBANBHICplon dedinfsaincheribeliyre arolifatigy ke B as
wel | as ot hejé_ﬁlcgqgﬁﬁclé us%ad vehi cl es and diluents can be used.

As such WrdfretRegs? Y NVER "2 $%6r exanpl e, those are suitable that
are recomen : 3

references agﬁgEdle %\%ﬁaéggjsc %%ﬁ&%dg?%g%e%gﬂ) t}g%ég%g %{a#ﬂé@%ﬁg%g&g{l geec(JImSly
fields: utdd rordms sdirgiykitpasioa odpkir greethli schen Chemie [U |l man's

Encycl opedi a of Technical Chem stiy], Volune 4 (1953), pages 1 to 39;
Journal of PAdhsrasett prodict Bei emtains an Wilogapar2 [UIOBEsiropeyler gmgltdneoys,
i ssued by Czetsch-Lindenwal d, Hi|fsstoffe ftir_ Pharnmazie und

angr enz SFAIENIEE BT SSPAATE AR 160 BA FLCqUSF CPHORT AL § ST RARPPREALTTd Fi el ds] ;
Pharm Ind..  1ssue 2...1961 1 A2 i . 4 P. Fiedler, Lexikon
der 1 1 PoSrsporaH R sty foeB i bria Pt bla Gt et
[Dictionary @fcaadi it Bssb@stBRRRIRA GhHhk 6Fary fi%n t&ind ablgnalr el

Fi el ds], Cantor KG Aulendorf in Wirttenberg 1971. The
conpoundsricsathe bebsadods nhd the pedmacaltital agmtsphat eodtein dickygre Expecigkasuphtde for
intraperitoneally, intranuscul arly, subcutaneously or percutaneously.
The conpikrirrdEneain th epsc pleoviangl drisfiaefiqnihat frecapsed y surgery, medicaigh, etgr, gpch
adm ni stration, .capsul es Ll11s,..tablets oat ed bl e etc., are
ou t i & Felara T prepy R hET SR PRtk B S Rt s "can
contain el . idol: i ; ; i ,
St ar o, S R S A o PP RoAS i EATRLS:
For par erb@feat andded tihSichasfl @Briart @udd Hissrders MplaRditiste Eanlif?) as well as

di ssol ved or suspended in a physiologically conpatible diluent. As
di | uent gor twamenbbfhormenctdefigiendy-ioduopd symeniems. he addition of a

SoL 011 2oL, 1 BALLSEk Sl B, SRRSO AR B L A
ot 0S8y BB oSS AP RT po VBri, ,,

in the fapmepf a depot injection or an inplant preparation, which can
be fornul ated so that a del ayed rel ease of active ingredient is nade
possi bl e. Finall@shd coembumia bégdnatas formnipll et tg wsathincomteation, witloselective
exanpl e, bi odegradabl e pol yners, or 3¥nthetlc silicones such as, for
exanpl e,csEQgen EspREoT MpsREAtors i/SEBé‘éh‘PftfPIBﬁ, eng gpeqifaqally frppgtiylar for use in hormone
adm ni stration he Lve | edi ents can,be ded to, for exanple,
a pat ch.repelaccmamt 6?pyta(ﬁi{lr§%dd{‘}g{r?aoiﬁe%fo %%nte(r:oéo “g"ga?%lg?rggﬂs/'st ens (e.g.,

vagi nal ringg)e 96 sitdhhRd QlMReSHELRITR td fie hventRBSSALLLKitalOhd iRdividkis
Mrenaa)) that are | oaded with active conpounds of general formula I

f or | ocabmaeitantyifst thairtadient \GApdriditBobal BBT SosaicRioSdukdl afrhgtoms U pardiaularf or

exanpl e, silicone polyners, ethylene vinyl acetate, polyethyl ene or

pol ypr opyt Basbes, sleep disturbances, irritability, mood swings, incontinence, vaginal atrophy and
hormone-deficiency-induced mental disorders. The above 8[3-substituted estratrienes are also
suitable for hormone substitution and for the therapy of hormone-deficiency-induced symptoms

in ovarian dysfunction that is caused by surgery, medication, etc.

In addition, the 8B-substituted estratricncs according to the invention can also be used to
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In addition, the compounds are effective against inflammatory diseases of the respiratory
system, the lungs and bronchial tubes, such as, e.g., asthma.

The medication is suitable for therapy and prophylaxis of estrogen-deficiency-induced
discases both in women and in men.
The present compounds are also suitable for prevention and therapy of prostate hyperplasia.

The compounds can be further used for prophylaxis and therapy of humans age-related
dysfunctions or discases. In particular, they can be used for prevention and treatment of an age-
related drop of androgens, such as testosterone and DHEA, as well as of the growth hormone.

The amount of a compound of general formula I that is to be administered fluctuates
within a wide range and can cover any effective amount. On the basis of the condition that is to
be treated and the type of administration, the amount of the compound that is administered can
be 0.01 pg/kg - 100 mg/kg of body weight, preferably 0.04 pg/kg - 1 mg/kg of body weight, per
day.

In humans, this corresponds to a dose of 0.8 pg to 8 g, preferably 3.2 ug to 80 mg, daily.

According to the invention, a dosage unit contains 1.6 ug to 2000 mg of onc or more
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compounds of general formula 1.

The compounds according to the invention and the acid addition salts are suitable for the
production of pharmaceutical compositions and preparations. The pharmaceutical compositions
or pharmaceutical agents contain as active ingredients one or more of the compounds according
to the invention or their acid addition salts, optionally mixed with other pharmacologically or
pharmaceutically active substances. The production of the pharmaceutical agents is carried out
in a known way, whereby the known and commonly used pharmaceutical adjuvants as well as
other commonly used vehicles and diluents can be used.

As such vehicles and adjuvants, for example, those are suitable that are recommended or
indicated in the following bibliographic references as adjuvants for pharmaceutics, cosmetics
and related fields: Ullmans Encyklopédie der technischen Chemie [Ullman's Encyclopedia of
Technical Chemistry], Volume 4 (1953), pages 1 to 39; Journal of Pharmaceutical Sciences,
Volume 52 (1963), page 918 ff., issued by Czetsch-Lindenwald, Hilfsstoffe fiir Pharmazie und
angrenzende Gebiete [Adjuvants for Pharmaceutics and Related Fields]; Pharm. Ind., Issue 2,
1961, p. 72 and {f.: Dr. H. P. Fiedler, Lexikon der Hilfsstoffe fiir Pharmazie, Kosmetik und
angrenzende Gebiete [Dictionary of Adjuvants for Pharmaceutics, Cosmetics and Related
Fields], Cantor KG, Aulendorf in Wiirttemberg 1971.

The compounds can be administered orally or parenterally, for example intraperitoneally,
intramuscularly, subcutaneously or percutaneously. The compounds can also be implanted in the
tissue.

For oral administration, capsules, pills, tablets, coated tablets, etc., are suitable. In
addition to the active ingredient, the dosage units can contain a pharmaceutically compatible
vehicle, such as, for example, starch, sugar, sorbitol, gelatin, lubricant, silicic acid, talc, etc.

For parenteral administration, the active ingredients can be dissolved or suspended in a
physiologically compatible diluent. As diluents, very often oils with or without the addition of a
solubilizer, a surfactant, a suspending agent or an emulsifying agent are used. Examples of oils

that are used are olive oil, peanut oil, cottonseed oil, soybean oil, castor oil and scsame oil.
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The compounds can also be used in the form of a depot injection or an implant
preparation, which can be formulated so that a delayed release of active ingredient is made
possible.

As inert materials, implants can contain, for example, biodegradable polymers, or
synthetic silicones such as, for example, silicone rubber. In addition, for percutaneous
administration, the active ingredients can be added to, for example, a patch.

For the production of intravaginal systcms (c.g., vaginal rings) or intrautcrine systeims
(e.g., pessaries, coils, IUDs, Mirena®) that are loaded with active compounds of general formula
I for local administration, various polymers are suitable, such as, for example, silicone polymers,
cthylene vinyl acetate, polyethylene or polypropylene.

To achieve better bio-availability of the active ingredient, the compounds can also be
formulated as cyclodextrin clathrates. For this purpose, the compounds are reacted with a-, B-,
or y-cyclodextrin or derivatives of the latter (PCT/EP95/02656).

According to the invention, the compounds of general formula I can also be encapsulated

with liposomes.

Methods

Estrogen Receptor Binding Studies:

The binding affinity of the new selective estrogens was tested in competitive experiments
with use of *H-estradiol as a ligand to estrogen receptor preparations from rat prostates and rat
uteri. The preparation of prostate cytosol and the estrogen receptor test with prostate cytosol
was carried out as described by Testas et al. (1981) (Testas, J. et al., 1981, Endocrinology 109:
1287-1289).

The preparation of rat uterus cytosol as well as the receptor test with the ER-containing
cytosol were basically performed as described by Stack and Gorski, (1985) (Stack, Gorski 1985,
Endocrinology 117, 2024-2032) with somc modifications as described in Fuhrmann ct al. (1995)
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(Fuhrmann, U. et al. 1995, Contraception 51: 45-52).

The substances that are described here have higher binding affinity to the estrogen
receptor of rat prostates than to estrogen receptors of rat uteri. In this case, it is assumed that
ERP predominates in the rat prostates over ERq, and ERe. predominates in rat uteri over ERp.
Table 1 shows that the ratio of the binding to prostate and uterus receptors qualitatively
coincides with the quotient of relative binding affinity (RBA) to human ERJ and ERo. of rats

{according to Kuiper ct al. (1996), Endocrinology 138: 8§63-870) (Table 1).

Table 1

Estrogen Structure | hERa | hERP | ERB/ | Ratuterus | Rat prost. | prost.

*

RBA" | RBA" | ERa | ER(RBA) | ER(RBA) | ER/uterus
ER

Estradiol ,C&fﬁ 100 100 1 100 100 1
!

Estrone J:j:/d:() 60 37 0.6 3 2 0.8

17¢-Estra- VKS:b 58 11 0.2 2.4 1.3 0.5

diol i

Estriol T 14 21 1.5 4 20 5
o5

5-Andro- 6 17 3 0.1 5 50

stene-diol

Genisteine f*r” ol s 36 7 0.1 10 100
g

Coumes- @ 94 185 2 13 24 18

trol o

"Cited from: Kuiper et al. (1996), Endocrinology 138: 863-870
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Table 2 shows the results for one of the 8B-vinyl-estra-1,3,5(10)-triene-3,17-diol
derivatives (compounds 1) according to the invention. Compound 2 (8f-vinyl-cstra-1,3,5(10)-

triene-3,17-diol is shown as a reference.
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Table 2
Rat prost.
Compound Rat uterus P prost. ER/uterus ER
ER(RBA) ER(RBA)
8p-Vinyl-estra- 1.7 167 98

1,3,5(10)-16q.-fluoro-
3,17B-diol (1)

8B-Vinyl-estra- 0.7 63 90

1,3,5(10)-3,17p-diol (2)

Compounds 1 according to the invention as well as compound 2 show a higher binding
affinity to the estrogen receptor of rat prostates than to the estrogen receptor of rat uteri.
Compound 1 is superior to compound 2 by a higher binding affinity to rat prostate estrogen
receptor and by a better dissociation regarding binding to rat prostate versus rat uterus estrogen
receptor.

In addition, the predictability of the prostate-ER versus the uterus-ER test system is
confirmed with respect to tissue-selective action by in-vivo studies. Substances with a
preference for prostate-ER are dissociated in vivo preferably with respect to ovary and uterus

action as well as pituitary gland action in favor of action on the ovary.

Studies for Dissociation of Action of the Uterus and Pituitary Gland

The studies with respect to the action on uterus growth and ovulation (indirect effect by
influencing the secretion of pituitary gland hormones) are performed on adult female rats (body
weight of 220-250 g). The substances are subcutaneously administered four times on four
consecutive days. The first administration is carried out in the metestrus. One day after the last
administration, the autopsy is carried out. The number of oocytes in the Fallopian tube (effect on

the ovulation) as well as the uterus weight are determined.
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While estradiol produces a dose-dependent ovulation inhibition and an increase in uterus
weight with an EDsq of 0.004 mg/kg of body weight, the substance according to the invention

does not exert any effect on pituitary gland and uterus weight.

Ovary Studies:

The compounds are tested in vivo on hypophysectomized juvenile rats. In a modification
of this operative method, a GnRH antagonist (Cetrorelix) is administered to the animals. It is
examined whether the substance stimulates follicular proliferation (maturation) in the ovary.
The ovary weight is the measurcment parameter.

In each case, five animals (body weight 40-50 g) arc assigned randomly to the treatment
groups. The animals are fed at libitum with a standard diet (altromin} in Makrolon cages in air-
conditioned rooms with a lighting program (12 hours of darkness, 12 hours of light) and are
given acidified tap water to drink. For the s.c administration, the test substance as well as the
control substance (estradiol E2) are dissolved in benzylbenzoate/castor oil (1-+4 v/v).

Juvenile female rats are either hypophysectomized on day 0 and subcutaneously treated
(administration 1 x daily) from day 1 to day 4 with estradiol, the compound according to the
invention, or subcutancously treated (administration 1 x daily) with a vehicle (castor cil/benzyl
benzoate). In the modified version of the method, 0.5 mg/animal/day of Cetrorelix is
administered to the animals simultaneously with the compound according to the invention or the
vehicle and the control substance estradiol over four days of treatment. In both cases, the
animals are sacrificed 24 hours after the last administration, and ovary weight as well as follicle
stages are determined.

The compounds according to the invention thus shows a clear dissociation of action in
the ovary in comparison to the uterus action and the pituitary gland action and is excellently

suited for the treatment of female infertility, because of its follicle-stimulating action.
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methods that are common to one skilled in the art.

The compounds according to the invention can be present in carbon atoms 16 and 17 as
ao,p-stereoisomers, In the production of compounds according to the described processes, the
compounds in most cases accumulate as mixtures of the corresponding o,B-isomers. The

mixtures can be separated by, for example, chromatographic processes.

According to general formula 1, possible substituents can already be present in final form
or in the form of a precursor even in the starting product, a substituted estrone already

corresponding to the desired end product,

17-Substituents are also introduced according to known processes by nucleophilic

addition of the desired substituent or a reactive precursor thereof and are optionally further built

up.

The 8B-substituted estratriene-carboxylic acid esters according to the invention are
produced from the corresponding hydroxy steroids analogously to processes that are also known
(see, e.g., Pharmazeutische Wirkstoffe, Synthesen, Patente, Anwendungen [Pharmaceutical

Active Ingredients, Synthescs, Patents, Applications]; A. Kleemann, J. Engel', Georg Thicme
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one ski Ith@etula(Stehdsadlt 710-717 (1996)). The production of the suifamates according to the

invention with one or more additional hydroxyl groups in the molecule is also possible in that the
starting material is suitable hydroxy-steroid ketones. First, depending on the goal, one or more
hydroxyl groups that are present are subjected to sulfamoylation. Then, the sulfamate groups
optionally can be converted with a desired acyl chloride in the presence of a base into the (N-
acyl)sulfamates in question. The now present oxosulfamates or oxo-(N-acyl)sulfamates are
converted by reduction into the corresponding hydroxysulfamates or hydroxy-(N-
acyl)sulfamates (Steroids 61, 710-717 (1996)). Sodium borohydride and the borane-dimethyl

sulfide complex are suitable as suitable reducing agents.
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desired end pho@tieduction of variablgsubsfifyents in aingsD af Be ghtsgiang sheddens ed

di ] b | hili iti f the desired
ubst | t GRFETETY SePEER Vi BrETtPEle TREPLBPOMAG HPE I8pen Sy ot
further cQer‘lj E)utl%lgcotﬁ?iﬁétotﬂée %iﬁ&ic%ﬂ'%é&%ﬁétti%@nqé Br{easkflffeﬁ ﬂlethig Elré,%ﬁly\bﬂigh

acid esters accor e 1 nventiron are produce rom

cor r espaRioRgs oy Gin® ¥iratlefE Qirlatian alapge ust syibdtitutd i@ aR6iEsn kB @todasd (89S0
known (see, e.g., Pharmazeutische Wrkstoffe, Synthesen, Patente,
Anwendungc rit¢rBlda f Steroelsl, LcllFisket My Eickargy etligditemjc, BienthhiegBsgstPaltdéht s,
Applications]; A. Kl .eemann, J. Engel', Georg Thicnc. WO )

2009/ 00 FABAPTHFEEIB OB 9H Ghenpisirié Hrisd, Jsfxuﬁﬁ?vgaaﬁi% VagHgstrand Reiwheldy ¢ ef |

Fortschritte ar ti.cal. ents, | enment 1972 1 985, A,
K1 cermnrorEeny, N gy IR Togudf MR F B2 MifehS LRy or
The est rqtitiiene; ALEAMENOR,, GV @ DER G VOXERiyBMoa0e avai | abl e
inawy that is known in the art fromthe correspondi ng hydroxy

steroids by esterification with sul fanoyl chlorides in the presence
of a base (Z. Chem 15, 270-272 (1975); Steroids 61, 710-717 (1996)).
Subsequent aSybstiticnin aerbrditsto ganerd drawlagreauplse bsinirodicpdintthgestage of
(N-acyl)sul famates according.to.the invention, for which .

phar mac SREHEFIEE ﬁvﬁbﬁfsﬁk@&awh?%@édaa ¥ aosthpnateeRdingde FapHECthods dn e *Fthe
absence 9f - j f. 4 utions of I
Foat ool D LELBAISE bUEy hRbprhy do Bt B it lspiions o Bl
N- subst ifindt @ghpateh, N\unsubst i tuted sul fanoyl chlorides is carried out
according to partial protection of those hydroxyl groups that are to

remain unesterified. Silyl ethers have turned out to be protective
groups with selective reactjvity that is suitahle for this purpose,

since these &hpgpptertindiugneflunidngyypesinprasestenaviehas ticddordroWding anat e
format | Orgprcsaén%ti:.[fchsebs%f’tltllt;o%natttcemsqgnotﬁg esqr%n@gkgﬁet | ntl%ci% cx\l'tﬁgigat& t;l;q’hiﬁlidajc%ral

et hers are cPeave(lfagalnp Of regenération of>the resrdual ydroxyl

gr oup( s)sudiinlchtsCRO AR fdr Rxdniifte: "OU1 6. Wrem( SHce((911988,8315; CH-Stdkdids 54,
(1996)). The production of the sulfamates according to the invention
Wi t h onelogs, MpCEonTetishedoaletieydrooxyid3 gEGAPBetiahedrdiel amotscO6d,d 763 JaDgo
possible in that the starting material is suitable hydroxy-steroid

ket ones. Clrny: 4970, b géhidithy JohieroikBigelm. 3688 4horetrabiinncdy 197gr Glipad J.

t hat are_ present subj t oyl ation. Then ul f te
groups op igﬁ%?'l69?@§ﬁ %g&?ﬁhﬁgﬁo&f{%‘s%ﬁw S g‘&dpﬂgﬁi [98%1%9 Stfé(l%ﬁlﬁ
the presange <ol peiPRs&6l H6d ) X t&fiéﬁﬁﬁ%% N3AUesid) 9N cndih®s3
nom1pre§%%i'§§%su faﬁ%?%s(%Q’QQSQE%-agfﬁysu amaf es afgﬁcé%verfed by
reducti orpggnt10, t he correspondi ng hydroxysul famates or

hydr oxy- (Nacyl )sul famates (Steroids 61, 710-717 (1996)). Sodi um

bor ohydri de and the borane-di net hyl sulfide conplex are suitable as

sui tabl e redygkBgnIRHRw ar¥ed GRY A AARGEARRZOO860RO hl et

F]ired

Analogously to the degradation of the 8B-vinyl grouping, other compounds of general

formula I can be obtained with use of reagents that arc homologous to the reagents that arc



The introduction of variable substituents in rings D of the
estratriene skeleton, particularly the hal ogen atom (for exanple a
fluorine avemPos@L74S& at om 16, can basically be carri ed FCI/ERZSYPHLIY
to the chemcal teaching that is knowrsto one skilled in the art,
wi th which the corresponding estratriene derivatives that are not
substituted in 8-position are produced (see, i.a.: Steroide
[Steroids], L. F. Fieser, M Fieser, Verlag Chem e,

Vi nhei nicReibgsinrthe cx2@pits. Organi ¢ Reactions in Steroid Chem stry, J.
Fried, J. A Edwards, Van Nostrand Rei nhold Conpany, New York,

G ncinnati, FoeAftion baNtQBteriidliBOsT AR .hyd@X grolids Cdrfiéd Bt did iy tief
Steroids, F. J. Zeelen, Elsevier, Amsterdam Oxford, New York, Tokyo,

1990) . methodsﬁmbﬁsb&ﬂﬁamcﬁasglaﬂahﬂ%eta@t general formula I can also be
introduced in the stage of estratrienes that are already substituted
in 8-position, according to known nethods in the art. This can be
useful or necessary especially in the case of nultiple substitutions
of the qgshligd final conpound. Characteristic, but not limting
synt hesi's prpocesses whi ch are useful for providing representative
substitution patterns on the estrone skeleton, also in conbination
wth several substltuents are found in, for exanple: C(1) J. Chem
Soc. (O I ( 5 819 71; C(8a) Tetrahedron
Letters Eoes sl et rahett otrtetters 1964, 1763; J. Og.
Chem 1970, 35 468 C(ll) J. Ster 0| d Biochem 31, 1988, 549;
Tetrahedron 33, 1977, 609 and J. Org. Chem 60, 1995, 5316; C(9)

DE- OS 2035879; J. Chem sSoc. Perk. 11973, 2095; C(15) J. Chem Soc.
Perk. 1roYsthoxpdso-fluorremyiesitisl: ésé(}ﬂwﬁ%ﬂjh"'mieg% 187; C(1413) Z
Chem 23, 1983, 410 The exanpl es bel ow are used, for a nore

det ai | ed-2%{3arampY AT Hfmethesy-Priieston.3 X A sgen 09 ind Stma Hfeye adisdi on
of the 813-vinyl groupin ot her conpounds of general fornmula | can
be obt aidi@nvisd undensgonds 38 e gEnid selutien eflishinrivibengenyianide (A mraeiyiant s
that are WD 2009/ 007454PCT/ EP2008/ 059115 27 described in the

exanpl esTHF / Heptan /Etiydbantelc agdlesidoamdt 68°@siné thieh il 6 atl (10A.4ohmél Edcthyldmox y
groups is carried out according to the nethods that are conmon to one
ski | | ed and 7t6hel (49,9 mototeehdreindethylsilane are added one after the other. The reaction mixture
813-Vinvl-16a- Fluoro-estra-1, 3,5(10)-triene-3,17-di ol

3- Met hoxy subeaptdtlyorar@ed il re@s tengpetbnBe b 1100, -washenwithisodine bicadbogate 23, 5

i nmol ) of 3-nethoxy-8-vinyl-estra-1, 3,5(10)-trien-17-one in 65 mM THF
ar e addedhtionpnd sgradiadeftharigaand. OThd Qoldctedforganie Mhaod st mashedfwith water,
l'ithiumdiisopropylamde (60,0 mml) in THE / Heptan / Ethyl benzol,
cool ed dpwRedatersd@fum sapbaté AIod&nithted Byl Safordld ih a Vadwatahyl anin and 7,6

m (59,9 nol) chlortrinmethylsilane are added one after the other.

The reacthOfbiathott (B thoky SURFEIUENT B B(1ORIABENUN- Uy SRR @IRe @hdy € 1 n
1,5 h, washed with sodi um bi carbonate solution, and extracted with

n- Hexan ro&[ﬁ?(l?%'olfg%lfﬂvzﬁf IQFMH rEsi %%ec?«%/ﬁho‘ﬁ@éﬂ%tﬂ&ﬁaﬁhﬁt@h&{ in 14 R¥ed
over sodium sul phaté and concentrated by evaporation in a vacuum

The obt aj hed

(3-net hox '8 vinyl -estra-1, 3, 5(10) 16-trien-17-yloxy)-tritnethyl silan
e crude Y, W liquid residue) is used w thout
any furt ¢:|y %l%%eé{ | onEtﬁS’1 AteC T!a%nefi{]z)st ep.

6,8 g of the (3-Methoxy-8-vinyl-estra-1,3,5(10),16-tetraen-17-yloxy)-trimethylsilane crude

product are dissolved in 50 ml methylenchloride, combined with 5g (15,9mmol) N-



Rf = 0,54 (Cycl ohexane / Ethyl Acetate =8 /2) 6,8 g of the

(3- Met hoxy-8-vinyl -estra-1, 3,5(10), 16-tetraen-17-yl oxy)-trimethylsila
ne crude PFOAUBHIHFE di ssolved in 50 nl net hyl enchl or i RETEEHRHPHEE
with 5g (15,9mol )N WO 2009/ 007454Pg¢g/ EP2008/ 059115 28

fl uordi benzensul foni m de and m xed for 16 hours at roomtenperature
in the absence of light. 25 m 2N hydrochloric acid are added, the
organi c phase is separated and extracted several tinmes with

met hyl cHluorditdezendiifaninalid egitreidcdibg dhharghasestcaperawasin elet abtdnbe of 1bdi um
bi carbonate solution, wth water and with a saturated sodi um chl ori de
sol uti onseneNafiisthibheadd hekhdddd] By eaty ehasoRGERSitetans itk Ppivbddaedind times
concentrated in vacuo. The obtai ned crude product (8.43

yel | owi shmgrannci@ide. Tige ddUEdidd RenRYphadts armiQrydapny. Raivsd itLeonge!

(19/1 cycl ohexane/ et hyl acetate In this way 1.65g (38% col ourl ess
foam ofs RBrsEth@XdhetGa \fvlthlﬁ’gat@a%ﬁ EBdlun"r‘ §1§151<'i’@e s%luﬁ(nq-gﬂc dtet ﬁ@ oQaZr Qﬁ?e@nd
2, 08g (51@6co|our|ess f oam hoxy- -V|ny -estra-

trien-17 Molely i trated btained crud duct843
ot no Ot fu iRe concentrated inyagyo, The obtained grude produg

o) ye@f“’&é@ p3n 5B ?i’“‘“ﬁ?ﬁfg"ﬁ@iﬁa&“’%&?‘% sid kel 0D oxcBn %géfg‘zﬂ(l G,
1 O k. fﬂe&‘?ﬁ&ay LSRG, ?%fogrq%f. nﬁﬂqgé% Fieohiflse Siole vl of

l(Jgd 03 t:{??@%-t%g? 1‘]; one gnd% O\é reg/ 1°/e ]ourlesé f%hmg 0 ~met|i1!)>?yn8 %12191 35”3]1 3 %1&

3- I\/Ethox ﬁ{;\ fluor-8-vjnyl-estra-1,3,5(10)-trien-17-one are

di ssol vake Sflerﬁf&?t&%e f 150 m of THF and 150 ml of Methanol ,
cooled at 5C and conbined to 1,9 g (50,2 mml) of sodi unborohydri de.
During the warmng up to roomtenperature in 1,5h, the reaction

m xture is stirred. 10 nl of acetic acid are then added and the

sol ut i on3 Mty befluerdB-vinylyesiiad ?3,5(@41?1@3169@ TEENME 2Ry 6F 9.3 Gattbr
and extracted several tinmes with eth acetate. The organl c phases

are col |18ctR, 3.8 {sed VPR, ARy Abd S“Gﬁflht5@5éﬁd8é@)dé]eh +Hteth (nlH;

vacuo. WD 2009/ 007454PCT/ EP2008/ 059115 29
CH=CH?2), 5,54 (dd, 1H; CH=CH2), 6,59 (d, 1H; 4-H), 6,69 (dd, 1H; 1-H, 2-H), 7,15 (d, 1H;

1-H, 1-H).

3-Methoxy-16a-fluor-8-vinyl-estra-1,3,5(10)-trien-17¢-ol und 3-methoxy-16¢-fluor-8-vinyl-
estra-1,3,5(10)-trien-17p-0l

1,65 g (5,0 mmol) of 3-Methoxy-16a-fluor-8-vinyl-estra-1,3,5(10)-trien-17-one are dissolved in
a mixture of 150 ml of THF and 150 ml of Methanol, cooled at 5°C and combined to 1,9 g (50,2
mmol) of sodiumborohydride. During the warming up to room temperature in 1,5h, the reaction
mixture is stirred. 10 ml of acetic acid are then added and the solution finally dried in vacuo.
The residue is redissolved in water and extracted several times with ethyl acetate. The organic

phascs are collected, dried with magnesium sulfate and concentrated in vacuo.



The obt ai ned crude product is separated by chromat ography on silica
gel (Cyclohcxanc / Methyltert-Buthylether = 13 / 1). According to
this proced0ze@IB8¥ g (409 of 3-nethoxy-16a-fl uor-8- PCI/EP2608/059115
vinyl-estra-1,3,5(10)-trien-17a-ol anglg1, 00 g (60% 3-of

met hoxy- 16a-fl uor-8-vinyl-estral, 3,5(10)-trien-1713-0l are obtai ned
in the formof a colorless foam

3- Met hoxy- 16a-fl uor-8-vinyl-estra-1,3,5(10)-trien-17a-ol 1H NMR

( CDC13) :Th6 otabed dudsprodid; is 58t by cBrofditdgghphd bh silidx ddf (Cy@lohbxans / M3Hyl-
Oowe), 4,90 (d, 1H, CH=CH2), 5,04 (d, 1H, CH=CH2), 5,14 / 5,28 (dd,
1H, 16- krt.-Builetied €13 1. ACthEE Yo thB.paokedite 0,51y (40954 of 3Gmdioxfydd o-filibt-8-
1-H, 2-H), 7,16 (d, 1H, 1-H, 1-H).

3- Met hoxy i—@ﬁfaf-l' oMo Mwy&-opasﬁnam éofﬁ i@?m&tﬁb reh/thdrQlvidyite VR
(CDC13) : “g 9("1)81-r 18- CH3) jg( i 3H )@E‘OVE), 381&‘(% 1H,

17-H), 4, 385%16) tﬂm?%d—gqne éﬂf!unéEQn 'ﬂl)e’for%l@f%c%ﬁ)'rles"skf}oanqtmz) 5,06 (d, 1H
CH:CHZ) d, , 6,68 (dd, 1H, 1-H,

Toa F uo“ﬁg‘ﬂv. i m Favﬁﬂ?*t& 1%7)5(19%'}f1e"ﬁ"%“'f’75% 0 |(C%8‘8)-5 1 6
(021 misiGHahE ﬁ’é‘b@?‘% roor o8 Sy PRREE ) Er‘?@%@%ﬁéﬁm o
cool ed S-TER L R0 %ﬁa%ﬁiaf dﬂ9@?@%€0f2§?§g’r§@oi%¥?%¥%€ﬁz@da 18
sol uti OqfﬁTZ-gigqfér@tm 38%016 i n nmet hyl enchl ori de. The m xture is

stirred nal ly warned up at room tenperature and
guenched with water. The organi c phase is separated, the water phase
is extracted several tines with rret hyl enchl oride, and the organic
phases are coll ected, wash i a saturated sodi um chl oride

sol uti or;Mghpay! %@Wfﬁa‘@%ﬁtﬁﬁﬂ %éﬁph{f@néﬂ@ro&oncent rated in vacuo. WO
2009/ 007454PCT/ EP2008/ 059115 30 The obtai ned crude product is

separ at eléﬁ HY Reeridk & groaisHs: 35h 18i0H3.3, Gelb. W@h%&lg@ﬂelﬂ llitfﬂa)yf* 82/4.95
Acetate = 9/ 1). 26 ng (39% of

16a- Fl udgd, QHVMrr@D et (dalty; GIH{HD) 5.84¢ (de I HTAH2), dbblddatd GtEiheds7
according to this procedure.

16a- Fl udg.-18% vihhly 6,68 6itdy 8H11-B, BEN0),1% (di Ol-13HAZH3- di ol 1H NWVR

(DVMsgQ D6]): 8 = 0,64 (s, 3H 18- CH3), 3,49 / 3,57 (t, 1H, 17-H),
4,70 /| 4,84 (dd, 1H 16-H), 4,85 (d, 1H, CH=CH2), 4,98 (d, 1H
CH=CH2), 5,19 (d, 111, 17-0H), 5,46 (dd, 1H, CH=CH2), 6,37 (d, 1H
4-H), 6,48 (dd, 1H, 1-H, 2-H), 6,99 (d, 1H 1-H 1-H), 8,93 (s, 1H,
3-0H) . BsamM®@-RvihGlesklatigl,s@onmirivnl3, EPtdist 1, 3, 5(10 -trien-3, 17a-di ol
295 ng (0,80 nmol ) of tetrabutyl ammoni um odi de are added to a

sol ut i 0rg90imgd®,sMennidd) F9tctiiBAkylarBthoniumiodide arc added to a solution of 70 mg (0,21
3- met hoxy-16a-fl uor-8-vinyl-estra-1, 3,5(10)-trien-17a-ol in 4 n

et hyl enghbioBintten o 64- ﬂa&ggmmyﬁés@af1@asm1)cmeﬂn PLURLY b op@ahﬁdncmormz 8C
and then conbined with O, nmol ) of a 1M sol ution of

borot ri Gakgrt % TR r@éﬁilbﬁ{ ln%&&@'a@c!o'ofé@ at FRE £Hd>$ﬂéﬁrc%m'b§1e§§nﬁtﬁrl%lf(% n@mé)
at -78C,_ finally warnmed up at roomterrper ature and quenche

wat er . -Bl'i}?{ 18f &ﬂﬂfcﬁ opﬂﬂﬁ@ chl‘?}rl cﬁo o chlB Y‘ﬁé l%[thH’Q g%ﬁlﬁé@foﬁs % rh%? I7%dC

several tines wt enc he organi ¢ pnases are

CQI | ect gﬁ%g% f;l,%gl }l}‘at J&o% t%%% W88 gl?eqéﬁ@vﬁﬁlv?zﬁér.dﬁjfhoéalﬁ C %aSe 19r i ed

with ma € an oncen n vacuo. al ned crude

pr oduct I > E;\s[e&)?h :EBXSG S ex Td t(ﬁ%\f%rgﬂ%/rﬁ S \wﬁllmct oageqél% %gﬁé%%%% /

Et hyl AC ACEOr s pr 0C et
16a- Fl uoprhas%s \e{llerclzgfleote%lt wash Wlt]?g tgrateic:i SO[F mme 3111%1‘? c SO ut1on %E‘Igd ‘(.’)Vit magx?e(glum

sulfate and concentrated in vacuo.



WD 2009/ 007454PCT/ EP2008/ 059115 31

16a- Fl uor-8-vinyl-cstra-1,3,5(10)-tricn-3,17a-diol 1H NVR (DVMS( D6] ) :
S = 0,63 (WO20%0078t CH3), 3,51 (t, 1H, 17-H), 4,82 (dFPCTHP2FIFHLHS
4,85 (d, 1H, CH=CH2), 4,97 (d, 1H OCHcH2), 5,05 / 5,18 (dd, 1H,
16-H), 5,47 (dd, 1H, CH=CH2), 6,37 (d, 1H 4-H), 6,48 (dd, 1H, 1-H,
2-H), 6,99 (d, 1H, 1-H 1-H), 8,97 (s, 1H, 3-0H. dainms |I.
8P-substituted estra-1,3,5(10)-triene derivatives of general formula
| (| )Thi nbtade€ trudeptpdumt & s@Bratdddy dRi@natdRi®hasn vilitd gcd (CRICAcEmel/ Ry,

i ndependently of one another, have the follow ng neaning: R3 neans a
hy dr ogericataters f 1)a2@ne (§9957108 | 6a-Rluah8-cmyl-estra-1,3,5(10)-trien-3,17B-diol are obtained

according to this procedure.

16a-Fluor-8-vinyl-cstra~1,3,5(10)-tricn-3,17B-diol 1H-NMR (DMSO[D61): 6 = 0,64 (s, 3H; 18-
CH3), 3,49 /3,57 (t, 1H, 17-H), 4,70/ 4,84 (dd, 1H; 16-H), 4,85 (d, 1H; CH=CH2), 4,98 (d, 1H;
CH=CH2), 5,19 (d, 1H, 17-0OH), 5,46 (dd, 1H; CH=CH?2), 6,37 (d, 1H; 4-H), 6,48 (dd, 1H, 1-H,

2-H), 6,99 (d, 1H; 1-H, 1-H), 8,93 (s, 1H, 3-OH).

Example 2

16a-Fluor-8-vinvl-estra-1.3,5(10)-trien-3,17a-diol

295 mg (0,80 mmol) of tetrabutylammoniumiodide are added to a solution of 30 mg (0,09
mmol) of 3-methoxy-16g~fluor-8-vinyl-estra-1,3,5(10)-trien-170-0l in 4 ml methylenchioride
under argon. The reaction mixture is cooled at -78°C and then combined with 0,8 mi (0,8 mmol)
of a 1M solution of borotrichloride in methylenchloride. The mixture is stirred for 0,5 h at -78°C,
finally warmed up at room temperature and quenched with water. The organic phase is
separated, the water phase is extracted several times with methylenchloride, and the organic
phases are collected, washed with a saturated Sodium Chloride solution, dried with magnesium
sulfate and concentrated in vacuo.

The obtained crude product is separated by chromatography on silica gel (Cyclohexane / Ethyl
Acetate =7 / 3). According to this procedure 27 mg (94%) 16a-Fluor-8-vinyl-estra-1,3,5(10)-

trien-3,17a-diol are obtained.



R18nmeans a strai ght-chain or branched-chain, saturated or unsaturated
Cl- C6-al kyl radical, a trifluoronethyl group, an aryl, heteroaryl or
aral kyl ra¥Pa8%00ypt i onal |y substituted with at |east &EEPHEFBHMNIS

i ndependently chosen froma nethyl, eghyl, trifluoronethyl,

pent af | uoroet hyl, trifluoronethylthio, nmethoxy, ethoxy, nitro, cyano,
hal o-, hydroxy, am no, nono(Cl-05al kyl) or di(Cl -Cgal kyeam no wher eby
both al kyl groups are identical or different, di(aral kyl)am no

wher eby lbothoaBalikycstygrohpd Tareni3ddntdiat AH-MYIRAPMSBAL); § € 816B dx $H; 18-
car boxyal koxy, Cl-C20- acyl or G -C20-acyl oxy as substituents; 19 an
acyl radiH3g)3,510¢A0), R1-91)) 4,82 @, Wi IGHOIR), 485 &, dH; e@HghH2Y, BT rid, ai; ot ed-
33 to three places and is partially or conpletely hal ogenat ed,
or RI 8nmesgdss 5al sqddiuH; RO, S0, (di, M HMUBITH20,%513 722 2162 2-H), 8,48 (ddR1IR, NHQ2-0Dp,
whereby R and R, independently of one another, nean a hydrogen atom
a Cl - 05 g®l@yilH;naical, 3,92 (gneup.02B23 -C(=0)R , in which R neans a
unsubstituted or substituted, straight-chain or branched-chain Cl-Cl10
-alkyl radical that is saturated or unsaturated in up to three places
and is partially or conpletely hal ogenated, a cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl or cycloheptyl group, a

C4- C15-cycl oal kyl al kyl radical with 3 to 7 carbon atons in the

cycl oal kyl portion and with an al kyl portion of up to 8 carbon atons
or an aryl, heteroaryl or aralkyl radical optionally substituted,
with at | east one radical independently chosen froma nethyl, ethyl,
trifluoronethyl, pentafluroethyl, trifluoronethylthio, nethoxy,

et hoxy, nitro, cyano, halo-, hydroxy, am no, nono(Cl-Cs-al kyl) or

di (G -Csal kyl) am no whereby both al kyl groups are identical or
different, di(aral kyl)am no whereby both aral kyl groups are identical
or different, carboxyl, carboxyal koxy, G -C20-acyl or C

- C20- acyl oxy groups as substituents; or, together with the N atom a
pol ymet hyl enimino radical with 4 to 6 C atons or a noi pholino

radi cal



8 Ris a straight-chain or branched-chain al kenyl or alk nyl radical
with 2 to 6 carbon atons, which optionally can be partially or
conpletely fluorinated, 34 R 3 isa nethyl group or an ethyl group,
16. Ris a fluorine atomin a-positiod Rl7 and R171, in each case

i ndependently of one another, are a hydrogen atom and a hydr oxy
group; or a hydrogen atom and a group R180-, reos u or OC(=0)R23 with
R18, R2 and R23 in each case in the neaning that is indicated under
R3 wher &l#imshe term "aryl" is a phenyl, 1- or 2-naphthyl radical and
wherein an "aral kyl" radical is a radical that contains in the ring
up to 14 carbon atons and in the alkyl chain 1 to 8 carbon atons. 2.
Compounds of general formula | according to claiml1, in which R3is a

hydr ogen at om
y 9 1. 8B-substituted estra-1,3,5(10)-triene derivatives of general formula I

17
1R L7

R

@

in which radicals R3, RS, RB, R'S as well as R'" and R”', independently of one

another, have the following meaning:

R’ means a hydrogen atom or a group R'®, in which
R'® means a straight-chain or branched-chain, saturated or unsaturated

C,-Cg-alkyl radical, a trifluoromethyl group,

an aryl, heteroaryl or aralky! radical, opticnally substituted with at least
one radical independently chosen from a methyl, ethyl, triffuoromethyl,
pentafluoroethyl, triflnoromethylthio, methoxy, ethoxy, nitro, cyano, halo-,
hydroxy, amino, mono(C-Cg—alkyl) or di{C,-Cg—alkyl)amino whereby
both alkyl groups are identical or different, di(aralkyl)amino whereby both
aralkyl groups are identical or different, carboxyl, carboxyalkoxy, C;-Cag—

acyl or C;-Coo—acyloxy as substituents;

9
an acyl radical ~C(=0)R'?, in which R1 is a straight-chain or branched-

chain of a C,-C;¢ —alkyl radical atoms that is saturated or unsaturated in up



3. Conmpounds of general formula | according to claim1 or 2, in which
R8 is a vinyl, ethinyl or prop-1-inyl group. 4. Conpounds of general
formula | according to any one of the clains 1 to 3 in which RL7 and
R17. are a hydrogen atom and a hydroxy3group atom 5. Conpounds of
general formula | according to any one of the clainms 1 to 4 in which
R8 Ris a vinyl, ethinyl or prop-l-inyl group, R16 is a fluorine
atom R17 and R17' are a hydrogen atom and a hydroxy group atom 6.
Conmpounds of general f®H¥esiphaces andanperéaily opforppetely halpgpatedias 5, in

whi ch R17 and R17* are a hydrogeg atom and a group R18-0- or
R19802-0- with RIR*andndddda irougRCROGas®hich the meaning that is

i ndi cated under R3. 7. Estratrienes of general formula | according to
claim1l1 or 2, nanely:

813-vi nyl - 16a- f | uor o- %st r a‘sff@ é% 11\(5)5“E”tpr Bhacty Pl?%l“‘jcﬁ2 0’Imde{?Sr"jemy of one
813-vinyl -16a-fluoro-estra-1, 3,5(10)-triene-3, 17f 3-di ol 8.

Phar maceut i cal conp05|t|oﬁ%mb%dpmﬁﬁﬁﬁﬂﬁﬁmﬁﬁmpéﬁgfcaa@@hﬁ@ﬁﬁﬁa°“mp
according to one of clainms 1 to 7 as well as a pharmaceutically

conpatible vehicle. 9. Thec@@ﬂnguﬁdﬁn&ﬁRéﬁﬁ%ﬁ%&n&ﬂﬁﬂykao}aﬁﬁnﬁﬁﬁ'ned
in any one of the clains 1 to 7 for use as a nedi canent. 10. Use of

the conpounds of general fQf; kﬁmho@&aﬂﬁ&&Bﬁ@atﬂc%anHQQh&ﬁﬂﬁhﬁ
claims 1 to 7 for the production of a pharnaceutlcal agent

corrpound accor di ng to cl a' %h%tefd%'f uﬁéﬁﬁgatt %g:{threeﬁlaces and 1srPélrtla}1%8r -

estrogen-defici ency-i nduce I seases trons 1n wo

men. 12. A conpound accor 51991&{6 lﬁillg £ clo FO glt E[FC%PQ' n_?g&%enspt he

post menopausal synpt ons. accor

in-vitro treatment of f e”%gfcﬁoﬁe?({zleorr%)lfcliéheytyl group, a C,-C, ~cycloalkylalkyl radical

with 3 to 7 carbon atoms in the cycloalkyl portion and with an alkyl
portion of up to 8 carbon atoms or an aryl, heteroaryl or aralkyl
radical optionally substituted, with at least one radical independently
chosen from a methyl, ethyl, trifluoromethyl, pentafluroethyl,
trifluoromethylthio, methoxy, ethoxy, nitro, cyano, halo-, hydroxy,
amino, mono(Cy-Cg-alkyl) or di(C-Cs—alkyl) amino whereby both
alkyl groups are identical or different, di(aralkyl)amino whereby
both aralkyl groups are identical or different, carboxyl,
carboxyalkoxy, C;-Cag—acyl or C; -Cap—acyloxy groups as
substituents; or,

together with the N atom, a polymethylenimino radical with 4 to 6 C

atoms or a morpholino radical,

R8 is a straight-chain or branched-chain alkenyl or alkinyl radical with 2 to 6 carben

atoms, which optionally can be partially or completely fluorinated,



14. A compound according to claim9 for the in-vivo treatnent of
female infertility. 15. A conpound according to claim9 for the

t herapy of hornone-deficiency-induced synptons in ovarian dysfunction
that is caused by surgery, nedicationd4etc. 16. A conpound according
to claim9 for hornone repl acenent therapy (HRT). 17. A conpound
according to claim11l in conbination with selective estrogen receptor
nodul ators (SERV), for exanple ral oxifene. 18. A conpound according
to claim9 for ForispmethakereunprdneHet gpyP-of rheurmatoid arthritis

mul tiple sclero§gs, and lupus. 19. A conpound according to claim9
for prophyl axi R aigd flebieaymym of o-padfidcammmat ory i ntestinal di seases and
in particular Crohn's disease 20. A conpound according to claim9 for

prophyl axi s ang't HrrrEpyindhci dkd ateRhdNINy 6 GRAB&BerOire h ARIrsdeh AtoaNghdian
particul ar psoriasis. 21. A conpound according to claim9 for
prophyl axis and tiiafapyrap; ar di ovascul ar di seases. 36 22. A
conpound according to claim9 for prophylaxis and therapy of

arteriosclerosis,,flayePhi@RdnPh 8R7HREARNFISYRGE bELHRE Ak ¢, g aepR®e.
23. A conpound according to claim9 for prevention and treatnent of

Combi nat i on i ¢ h BSEaat BANTE BRENG Satr et DT r Sgen recept or
o gl b L P S AR PR i o
di seases of the immune system . ) )
radical is a radical that contains in the ring up to 14 carbon atoms and in the alkyl
chain 1 to 8 carbon atoms.
2. Compounds of general formula I according to claim 1, in which R? is a hydrogen
atom.
3. Compounds of general formula I according to claim 1 or 2, in which Riisa vinyl,
ethinyl or prop-1-inyl group.
4. Compounds of general formula I according to any one of the claims 1 to 3 in which
R and R' are a hydrogen atomn and a hydroxy group atom.
5. Compounds of general formula I according to any one of the claims 1 to 4 in which
R¥isa vinyl, ethinyl or prop-1-inyl group, R!®is a fluorine atom, R'7 and R are a
hydrogen atom and a hydroxy group atom.
6. Compounds of general formula I to any one of the claims 1 to 3, in which R and R
are a hydrogen atom and a group R*™-0- or R'S0,-O- with R'® and R'® in each case
in the meaning that is indicated under R’

7. Estratrienes of general formula I according to claim 1 or 2, namely:

8B-vinyl-16a-fluoro-estra-1,3,5(10)-triene-3,17a-diol



26. A conpound according to claim9 for the treatnent of

endonetri osi s.

27. A conpound according to claim9 for the treatnent

of cancer of the colon and snmall intestine. 28. Use of the conpounds
according to clainms 10 for the non-th®&sapeutic stinmulation of hair

gr ow h.

10.

11

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

8p-vinyl-160-fluoro-estra-1,3,5(10)-triene-3,17-diol

Pharmaceutical compositions that contain at least a compound according to one of
claims 1 to 7 as well as a pharmaceutically compatible vehicle.

The compounds of general formula I as defined in any one of the claims 1 to 7 for use
as a medicament.

Use of the compounds of general formula I as defined in any one of the claims 1 to 7
for the production of a pharmaceutical agent.

A compound according to claim 9 for treatment of estrogen-deficiency-induced
diseases and conditions in women and in men.

A compound according to claim 9 for treatment of peri- and postmenopausal
symptoms.

A compound according to claim 9 for the in-vitro treatment of female infertility.

A compound according to claim 9 for the in-vivo treatment of female infertility.

A compound according to claim 9 for the therapy of hormone-deficiency-induced
symptoms in ovarian dysfunction that is caused by surgery, medication, etc.

A compound according to claim 9 for hormone replacement therapy (HRT).

A compound according to claim 11 in combination with selective estrogen receptor
modulators (SERM), for example raloxifene.

A compound according to claim 9 for prophylaxis and therapy of rheumatoid arthritis
multiple sclerosis, and lupus.

A compound according to claim 9 for prophylaxis and therapy of inflammatory
intestinal diseases and in particular Crohn’s disease

A compound according to claim 9 for prophylaxis and therapy of inflammatory
diseases of the skin and in particular psoriasis.

A compound according to claim 9 for prophylaxis and therapy of cardiovascular

diseases.



22.

23.

24,

36

A compound according to claim 9 for prophylaxis and therapy of arteriosclerosis,
high blood pressure and hypertensive heart disease.

A compound according to claim 9 for prevention and treatment of prostate
hyperplasia.

A compound according to claim 9 in combination with antiestrogens and/or selective
estrogen receptor modulators (SERM) for prophylaxis and therapy of prostate

hyperplasia.

. A compound according to claim 9 for treatment of diseases of the immune system.
. A compound according to claim 9 for the treatment of endometriosis.

. A compound according to claim 9 for the treatment of cancer of the colen and small

intestine.

. Use of the compounds according to claims 10 for the non-therapeutic stimulation of

hair growth.



