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derivatives of general formula (1) in which radicals

R3, R8, R13 , R16 as well as R17 and R17 ,

i ndependently of one another, have the foll ow ng

nmeani ng: R neans a hydrogen atomor a group R, in

whi ch R18 neans a straight-chain or branched-chain,

sat ur ag-BdtaoSubstitwcd Eltratkiddes as Sélbdtivelyr Activedtstrogens

trifluoronethyl group, an aryl, heteroaryl or aralkyl

radi cal optionally substituted with at |east one

radi cal independently chosen froma methyl, ethyl,
Field ofrthe Iyemgiant hyl , pent af | uor oet hyl ,

This 1rthvi£|p{5(|)nur% nﬁ%géw%gﬁph%ltutﬁcg?%%é 36 %82{ W‘g Ijigzrg)\f%tlvesy o%rzgeneral formula
di (G -C8-al kyl )am no whereby both al kyl groups are
identical or different, dl(aralky#“qﬂTno wher eby bot h
aral kyl groups are |dent|cal ok i ¥f erent, carboxyl,
car boxyal koxy, G -C2o0-acyl 3 yloxy as
substituents; an acyl rz ) R, inwhich Ris
a straight-chain or b 1 '
radical that is satura nsaturated in up to
three places and iRParti™al |y or conpletely
hal ogenated, or R18 nmeans(a group R SO, in which 20 2
12221 22

in which radicals R?, R®, R, R'® as well as R' and R, independently of one another, have the

following meaning:

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

R means a straight-chain or branched-chain, saturated or unsaturated
C;-Cs-alkyl radical, a trifluoromethyl group,
an aryl, heteroaryl or aralkyl radical optionally substituted with at least one
radical independently chosen from a methyl, ethyl, trifluoromethyl,
pentafluoroethyl, 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, Ci-Cy—acyl or C;-Cy—acyloxy as

substituents;

an acyl radical -C(=0)R", in which R19 is a straight-chain or branched-chain of a

C;-Cyo —alkyl radical that is saturated or unsaturated in up to three places and is



Ris an R R N group, whereby R and R, independently
of one anot her, nean a hydrogen atom a Cl-C5-al kyl

WO a@woed4s4 a group -C(=O R, in which R neans aPCT/EP2008/059115
unsubstituted or substitut e?, straight-chain or
branched-chain C1-Cl10 -al kyl radical with that is
saturated or unsaturated in up to three places and is
partially or conpletely hal ogenated, a cycl opropyl,
cycl oty G ¥EmBREN} ¥lloocpdihafieXxy! or cycloheptyl
group%a CX—OC15-gy§CIT%aI ﬁ%/el al E’yl radical with 3 to 7
cajbon atoms in tkhe cycl oal kyl portion and with an
aRkyl BeArEFPUWBR uiP s 8 Bhighr bon atoms or an aryl,
heteroaryl or aral kyl radical, optionally substituted,
with ag”l egst, RAR“NadiAl whadePRIASHRY iMRASRBadY SBnd another,
met hyl, ethyl, trifl doronethyl’, pentafluroethyl,
trifluoronethylthio, nethoxy, ethoxy, nitro, cyano, 23 .
hal o-, hydrB5&?,2 hYHiassn ate8ha 'C-sca@ygﬂaéwl)aawup -C(=O)R ", in
di (G -Cs-al kyl) a3rri no, whereby both al kyl groups are
i dentical aphigh RF'GRERNE 2 uAlubRRIH Y JATiRRd, WASIHERNaiRSE N
aral kyl groups are i1dentical or different, carboxyl,
car boxyal k agyl ] 1< o
Subst 1 uentainepa-RBECREk - By G R HUK AR or nsaturated
pol ymet hylenimno radical wth 4 to 6 carbo tons or
5 mor phol i B up Agiinessplacgs and s pagajiy or coapnterelgihefbagaiiod o,
branched- chai n al kenyl or alkinyl radical with 2 to 6
carbon at orf¥cloprirzh cipeiusr agviclpreatil. seclohexy ey globgptyl group, a
conpletely fluorinated, Ris a nethyl group or an
et hyl group; 6, S-Ryclgal&ylﬁ]kub]pd@a]awkﬂnﬁ 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;-Cs-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,
Ci-Cy—acyl or C; -Cy—acyloxy as substituents; or,

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

atoms or a morpholino radical,

8
R 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,

R"”  is amethyl group or an cthyl group,



R17 and R17 , in each case independently of one
anot her, are a hydrogen atom and a hydroxy group; or a
wohyavogasnd at om and a group R180, R20SO2- or QB(ERRABS/059115
with R18 , R20 and R23 in egch case in the neaning
that is indicated under R. This invention further
relates to the use of the new 8b-substituted
estra-1,3,5(10)-triene as pharnmaceutical active
RS in%r dLent§ whi ch have in vitro a higher affinity to
eSErBGERC #8Mept or preparations fromrat prostates than
;7 to,estrogen receptor preparations fromrat uteri and
R and R v/ ipga EﬂS%f@F%fﬁlfiFl’atB %D@PF ghethef. #R@ hygigesn ptam and a hydroxy
conparison to the uterus, their production, their
t&repRipeut i ¢ use and pharnmaceuti cal dispensing forns
that contain the new conpounds. The 8b-substituted
eshydegen3itd A0 a group RE QeR 884 arXC(EHRE hvatlpR EsRTitand R* in cach
i nventi onare new, steroidal, estrogen receptor subtype
- j I: | . pproved potency and
n%%%&%%%%ﬁgggéﬁﬁ%%9&ﬂ%g%&%?%tﬁg'of the Invention The
ef.f.i cienc f,estrogens int tre nt. of :
b ER Ry RO Rh e bk f I i SRR BBl kesty 3.5(10)-riene
fl ashes, atrophy of estrogen. target aqrgans.and
as phapppcsHEGahasttve ngrsdighy. Which g insyHee adughsr I i estrogen recepor
estrogen therapies for prevention of bone mass loss in
preparpiggris frognet prostatpe Hsp de sarogwo s pRtol RyeRvaitiond Houmehtted apghin vivo a
generally accepted (G ady et al. 1992, Ann Intern Med
preferdntidl actiof 6r tht ©8at)y .in bémpsisah atheelctusdibeu penituetbrt, Heir therapeutic
estrogen repl acenent therapy in postnenopausal wonen
use an@pharfhavniRnl ddpehsify ffiind thadysHiali el e dofgounds. caused in
sonme ot her way reduces the risk of cardiovascul ar
di seases conpared to wonen who are not treated with
etlia &P aubs(itGreddytret ,3a8(10)-thoe degivatives of the present inventionare new,

steroidal, estrogen receptor subtype -selective estratriene with improved potency and metabolic

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 generally accepted (Grady et al. 1992, Ann Intern Med 117: 1016-
1037). It is 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 cither by



In conventional estrogen or hornone replacenent
therapy (= HRT), natural estrogens, such as estradiol,
war@ooonpugat ed estrogens that consist of equi PET/BPI0E059115
are used either bythenselveg or in conbination with a
gestagen. Instead of the natural estrogens,
derivatives that are obtained by esterification, such
as, e.g., 1l7b-estradiol- valerate, can al so be used.
Because of the stinulating action of the estrogens
themsélhator a eorlisieglicanwitthegs ndemensticad  thi hatbirat &stobrs, dérivatives that
i ncrease of the risk of endonetrial carcinoma (Harl ap,
are ob@ined B9 2steimalioGsitle bs, ©gnd @ Pestiaitn]-va8ae, 199 250 be used.
estrogen/ges en conbi nation preparations are
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recent alternative to t est rogen/ gest agen

avoidsabitidphy OMth ERRAlRII® Rt theRctittdnte HMdeSRbRGhirMS clic menstrual
estrogens have been defined as those conpounds that
bleedii@is@lsaiinksd rodgegestdgkmceﬁﬁiehig combfragomr ai n, bones and
vascul ar system owing to their antiuterotropic (i.e.,
abrl¢diye eHEpEARCEPIsaant p Aloraeecers glierpetiverth de agBogrpigchiaga a

lif ff h d I
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ese are partla goni'sts o estrog n receptor
on theeH@BUMERA. * Thi s substance type is ineffective,
however, with respect to the therapy of acute
pAstaseolpbstsales gnpiroats; msd clie &siredeprgfile diatsclbttashesogen is the
As an exanple of a SERM the ral oxi fene that was
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e nmentioned. For the treatnment of fertlllty

1995, Qﬂ\@%’r AHs 5%¥ 5Drrd this faseyibsse piF Ragiad agpnys oheaiipggy receptor

subtype "ERa." This substance type is ineffective, however, with respect to the therapy of acute
postmenopausal symptoms, such as, e.g., hot flashes. As an example of a SERM, the raloxifene
that was recently introduced for the indication of osteoporosis can be mentioned.

For the treatment of fertility disorders of women, frequently caused by ovarian
dysfunction that is caused by surgery, medication, etc., new possible therapies are also opened
up by the use of new selective estrogens. The in-vitro fertility treatment is a process that has
been established for more than 20 years. Numerous methods for treating ovarian-induced
infertility with exogenic gonadotropins 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 purposes: it accommodates



dysfunction that is caused by surgery, nedication,
etc., new possible therapies are al so opened up by the
was@90b6748ew sel ective estrogens. The in-vitro PEF/EPI0$/Y59115
treatnment is a process that chas been established for
nore than 20 years. Nunmerous nethods for treating
ovari an-induced infertility with exogenic
gonadotropi ns are known. By adm nistration of
gonadotropins such as FSH (FSH = follicle-stinulating
the oobyaesmmdeyovidesSoi tivel laatet e podsitile fovabwesandvibit @btutasioh.0
make possible a healthy follicular maturation, is to
FollicilegqueosicanentiscTthe dewdldpmadng of an ¢vheah tdk¢le 6mal a prrherded stage to a
the ovary and has two purposes: it acconmpdat est he
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can release a mature oocyte by ovul ation. Patients
disruptbitshin@ Wélthi instelgideld eehtirbd 86dyidsi e (RGPS of pEyALS DA c&Indary

pol ycystic ovaries) suffer froma disrupted follicular
folliclevab vpradxionatelywichasilsglalssoad iattkandyothowary (Hupbesdonal al adbstet.

ovul at or\7/ di sruptions and with inadequately matured
Gynecgb &ytves 37 THS2mBer/7bf primary and secondary follicles

ol TR be et a3 Jeop DB pAeaoh sl sy ich et
98 - 77).. indi.cat,i that th | .
o the de3 EnaResi el Rl RIS of el POl ERD PO bk tont P ot 1
not cle;aﬁ %Qﬁ e ﬁ&&gﬂéﬁ{‘ﬁae ﬂugﬁéer@{kgb@h gk iﬂecdnﬁ%uiogri%]fa&%ks is on
ol Iicies) aré& gonadotropin-independent. 1t 1s not

carly follRBIokYnceX PERiIN@A] vl @t EHndbdithol. NB LBICE D3 KNEI¥ McNatty et
paracrine and autocrine factors is on early

al., J. Rgirbd. duttdgapesisd, (Foypm 3ett6)al ., Mol. Cel|l Endocri nol .
13, 1999, pp. 1035-1048; MNatty et al., J . Reprod.
Fepnadptrogoppich agHSH rgo@ainpypnv@vddin thdestaldutloppént stagescdt
. as FSH are mainly involved in the |ast devel opnent )
folhcuéqgg@@gs igffollicular maturation, i.e., 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, 71996, 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, nausea, vomiting



folliculogenesis in follicular maturation, i.e., in
t he devel opnent of the early antral follicle to a
woradoae746ol 1 i cl e that can undergo ovul ati on. TPEI/EP2008/059115

in-vivo and in-vitro infertiglity is preferably treated

wi th gonadotropins (FSH and anti estrogens) (Wite et

al., J . din. Endocrinol. Mtab. 81, 1996, pp.

3821-3824). In in-vitro fertilization treatnent,

oocytes are renoved from preovul atory antral follicles
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be fertilized. After fertilization and early enbryonic
trcatmdegvel opnment, one to three enbryos are inplanted in the

uterus of the woman. In nmany respects, the treatnent
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are the high costs of the | n-vitro fertl ity treatnent
that nmust be paid by the couples. Negative side
Estro@hfR&ceptos Beta @Rp)ei ght gai n, bl oat edness, nausea,
vom ti ngand an as yet unknown |ong-termrisk of
d&avetab peangagraatwgemreec@dtt (i (HRY) edchs docoeecdysnadatndspbmpe of the
treatnent. One nethod to avoid the above-nenti oned
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ation in vivo of fol cul\%[t(ﬁ)ovwh in. the cas
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Endocﬁﬁeflg Y CANBRAYOERF ﬁ{élg ggﬁiGmﬁlﬁ?eg%R/% ER, [nFRO }at ﬁ?&ta‘[e, while ERa

ered as a secon e estroge

predorﬁﬁlﬁt%pt)%r E(ﬂgih@lﬂ{raﬁﬁteﬁlls Tﬁé—@l%ﬁést cEUcBtratidal bt EXE ashh mRMIA were
5925 30; Mosselman, Dijkema (1996) Febs Letters

found 39056 o485 3C ouke el Elydoetln@ibgy (3899997, ppoleeeuleas).
Endocrinol ogy 11: 353-365). The expression pattern of
ERtherlprizhe systemsonitlt ¢rampagdtivelyeni ERa ERRisixpesssient caapprise the bones

(Onoe,( %93[623,’ 1997, Endocrinology 138: 4509-4512), the vascular system (Register, T. C.,
Adams, M. R. 1998, J. Steroid Molec Biol 64: 187-191), the urogenital tract (Kuiper, G. J. M. ¢t
al. 1997, Endocrinology 138: 863-870), the gastrointestinal tract (Campbell-Thopson 1997,
BBRC 240: 478-483), as well as the testis (Mosselmann, S. et al. 1996 FEBS Lett. 392, 49-53)
including the spermatides (Shugrue et al. 1998, Steroids 63: 498-504). The tissue distribution
suggests that estrogens regulation of organ functions via ER is highly relevant. The fact that
ERp is functional in this respect also follows by studies in ERa- (ERKO) or ERB-(BERKO)-
knockout mice: ovariectomy produces bone mass loss in ERKO-mice, which can be eliminated
by estrogen substitution (Kimbro ct al. 1998, Abstract OR7-4, Endocrine Socicty Meeting, New
Orleans). Estradiol in the blood vessels of female ERKO mice also inhibits vascular media and
smooth muscle cell proliferation (Iafrati, M. D. et al. 1997, Nature Medicine 3: 545-548). These

protective actions of estradiol are carried out in the ERKO mouse presumably via ERp.



Endocri nol ogy 138: 863-870). ERbthus predom nates over
ERa in the rat prostate, while ERa predom nates over
wWERmoioa74she rat uterus. The hi ghest concentr at POTEPHDS/059115
ERb and nRNA were found in the ovaries (Couse et al.
Endocri nol ogy 138, 1997, pp. 4612-4613). O her organ
systens with conparatively higher ERb-expression
conprise the bones (Onoe, Y. et al., 1997,
Endocri nol ogy 138: 4509-4512), the vascul ar system
(RegfastttRat, ERb. afd ER Adaues, fubdtioRallyl @id8rentlactioftrar odidirMal afier
Biol 64: 187-191), the urogenital tract (Kuiper, G J
successful peeduation GRIRKOENd BERKEbnogy ER8E:on8BBe18I30)laystanemportant role
gastrointestinal tract (Canpbell-Thopson 1997, BBRC
in the gdudf: uterpg im grMmagy glaad fissye, ip H@ lteégtwesregww@ ﬁlﬁrﬁ@na@ropm

96 F 92, 49-5 |
acthltgyp\gl}llFHl%I%@ggna(lépﬁ@?%@tlg{heaqrocei% g?%g{rlgl?l 8 &%O %%y espec1ally that of
folhcuf'o&%néss%@nd OIHEII{) L oSe gtl ! Eflcpo%hlgé) Re %l\ggf(? t1§9§ %&358 417).

ens regulation of organ unc I'ons

h@%k‘%‘u(ﬁé SRRKO Hf@e Igré{;lhe LA &R biSa ﬁh‘l@ﬁ&ﬂ ml:? inthe prostate

this respect also follows by studies In ERa-

and bliRr: (DEMKER e oRAaEkAAIE niidcs SymYAE bLsboal apd B@d@@%y@@’ﬁﬁma occur
mass | 0ss in ERKO mice, which can be elininated by

(Kregeeslthio@eh 189 Proct Natl Arad 361 ADr IH687-1a682).1 BOBlditAins fenadt ERKO mice

-4, Endocrine Society Meetin New Orl eans). '
(LubalEsﬂDr Bdpiotl 1993 ¢ rec Naﬁej‘@a%@% 511862 -1 B8 andERrie ER K@ mice (Hess,

vascul ar nd sot h rrus&&e cel |
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confirle@ducti on of ERKO and bERKO ni ce. ERa consequently

plays an inportant role in the adult uterus, in

N ifEsYibigltaachidve g ctivaestrbgeniegabh ve spee ifid tatgesrgads by subtype-

~the gonadotropin activity, while ERb is mainly bonded

specificigeids basulcessedifisfenbtisne anonghy disoibotign ofebperc aibhypes of the

t hat of follicul ogenesis and ovul at ign (Couse et al
ERs. phytserqsmdtrencliricofor ERflgmmngped o 58041 fie intiseicoenierdiading
test Weéﬁgeﬁc%%nléy ]gplggrt egtale gﬁulper ct afl (fga9t 5 (E}ldggrlnaolgglilfnl%%: %83-%50). A
selective action of subtype-specific ligands of the estrogen receptor on estrogen-sensitive
parameters in vivo was not previously shown.

The patent application WO 01/77139 A1 describes 8B-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 cthinyl- or prop-1-inyl 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

WO01/77139.



and bl adder: in the case of older male mce, synptons
of prostate and bl adder hyperpl asia occur (Krege, J .
woR200000RF4 1998, Proc Natl Acad Sci 95: 15677-REBBPRI008/059115
In addition, female ERKO m ge (Lubahn, D. B. et al.
1993, Proc Natl Acad Sci 90: 11162-1 1166) and mnal e
ERKO mce (Hess, R A et al. 1997, Nature 390:
509-512) as well as femal e bERKO mice (Krege, J . H
1998, Proc Natl Acad Sci 95: 15677-15682) have
Compdids mlithtpptetit Ssoiodar sctiviDp aseghighéd affinityhe ebtii@@eh t@Rptor preparations
function of estrogens with respect to nmaintaining
of rat presttfies thantb oiragen feorptdri roesraionwed tat weri farthé priotyctios of
~confirnmed. It is possible to achi eve a selective
medicageniviye migharecieghinghe risedt fecknied figkk  or gans by
subt ypespecific |igands based on the different tissue
or organ distribution of the two subtypes of the ERs.

. tances. Wth a preference for ERb conpared to ERa
Obﬁmfﬁpﬁﬁgnfﬁﬁthro receptor binding test were described
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138: 863-870). A selective action of subtype-specific

dissoclatig@ats rédpeéthe IR ViKDPER KECLAredepRR pRPAMAGRTrEER R ipkdsitges and
paraneters in vivo was not previously shown. The

rat utepafléatompqinds arteite shoWOnOA#r ¥ 7 hRDerd ffidies ordstyegen receptor preparations
8b-substituted estratrienes wherein R8 neans a

from rafnretefps tham e aytregengeeontds @seperstipes, frgpratoial. | y partially
or conpletely hal ogenated al kyl or al] kenyl radical. .
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eﬁkaragécql, as pharnmaceutical active ingredients that
HaV€"'Th vitro a higher affinity to estrogen receptor
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recept preparati ons at uteri, their productio

bindin? h&tak proIREARENHE rf uHSE ABEgdNBEIPRSE SN edecttb SREBDWAGompounds.
ornms that contain the said conpounds. The conpound

The codnpombhdoacyeding to yilc-iasdntian hre3p plotidge Enhiamdrd Xartitityein the ovary while at
(Exanple 6) is also described in WOOL/ 77 139. Conpounds

the samg timepéftetmg thevtengenryd dtle i dayesan dvariantagsrsrated ihfoniility. t o
estrogen receptaqr preparations

The advantageous profile of the compounds according to the invention was achieved by
the specific combination of the substituents R®, R” R, R and R,

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

W)

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



of rat prostates than to estrogen receptor

preparations of rat uteri for the production of
wore@voerent s are highly needed in the present PETEP100&)59115

field. Ooject of the Inventigon The object of this

invention is therefore to prepare conpounds that have

in vitro a high dissociation with respect to the

bi nding to estrogen receptor preparations fromrat

hmmtﬂ;ggg@hﬁgnéﬁglrat uteri. The conpounds are to show in
tro a hlgher affinity to estrogen receptor

pre aration romrat prostat than to est rogen

rec t%?anﬁﬁi‘kﬁ%oéfff Yh Orrﬁcgﬁ%qpaﬁ% de&ich The conpounds

according to the present invention have a hi gh potent

estrog®n adnéaph o yiraighi-aini o deanchashehain, sajuiaicgiee pnsaturated

binding affinity to rat prostate estrogen receptor and

a better diGsGealkyliradical egaifldbrogndtiyhdiong, t o r at

prostate versus rat uterus estrogen receptor with

respect to dnheylKinesar§DeReAlRASadidN @ peepo uiisksituted with at least

according to the invention are to produce enhanced

fertility 'cﬁﬁetrilﬁca@m%ﬁ{en‘ﬁ@ﬁtl}ﬁch%gent%5%[%}11'éﬁ?yl trifluoromethyl,
affecting the uterus very little in cases o

ovar! an- assp%ﬁfaﬁhgrgefhgfc g‘fﬂdokdtﬁé{ I'II (tjl%/(ﬁ( ta 1tr0 jovano, halo-

profile of e Co S accor ng to

Substi tuont e %%X&Efmr‘? Fongl G- G 3 o8 Qe@&%‘f%n%o whereby

the invention, the ob ect above is_achieved b
provi si on dpt %?Jk%ll%%‘%ﬂsﬂﬁ identicak grglifforent, @(¥?kﬁ¥amlp? dhgreby both

derivatives of general forrmula I (1) in which radicals

R, R, R arfkddgrous arcaderRcg] aarddfferent, carbaxabganbdeyatkoxy, Ci-Cao
of one anot her, have the follow ng neaning: 3 o R neans

a hydr ogen aaylom O-Ca—grybaxy aRsybstituemdj ch R18 neans a

strai ght-chain or branched-chain, saturated or

19
unsaturat ed,, acyl radical -C(=O)R", in which R is a straight-chain or branched-
chain of a C;-C¢ —alkyl radical that is saturated or unsaturated in up to
three places and is partially or completely halogenated, or
18 20 . h h
R means a group R SO, in whic

20 2122 21 2
R isanR R N group, whereby R and R , independently of one

another, mean a hydrogen atom, a C,-C,—alkyl radical, a group

-C(=O)R23, in which R23 means a unsubstituted or substituted,
straight-chain or branched-chain C;-Cyg -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



G-C-alkyl radical, a trifluoronethyl group, an aryl,

heteroaryl or aral kyl radical optionally substituted
wowaob/oat454 east one radi cal i ndependently chosePCT/EPIO0&059115

methyl, ethyl, trifluoronetyyl, pentafluoroethyl,

trifluoronethylthio, nmethoxy, ethoxy, nitro, cyano,

hal o- , hydroxy, am no, nono(C -C8-al kyl) or

di (G -C8-al kyl )am no whereby both al kyl groups are

i dentical or diffesem carl i 1@%51@& kihd ?‘Wl(‘;@kmgftﬁ)mén@ﬁ;itlﬂ an alkyl

aral kyl groups are identical or different, carboxyl,

b | koxy, - I | - (20-
cabsti Y nents?” Atadrup 3N ealon pontSaR ) Her v gr ik

substituents; dhAC
-Cio -al kyl

a straight-chain_ or, branchedchai n of a

radi cal that i sra@ﬁ?lu?pé’t(’@%?yo%“%ﬁ?fﬂtﬁfilﬁ”ﬂ@taéga?tn up to

three places and is partially or conpletely

hal ogenat ed, oronggadenl indepqrdpithidosengianp nietigd cthyly

which 20 . 2 122 21 22 Ris an R R N group, whereby

R and R, i ndepdfluenmiethybpeamnduraeibylhtifluonmagthydthio, methoxy,
hydr ogen atom a Cl-C5-al kyl radical, a group 23 23

-C(=O R, in whtlekxyRitrearyan@ hdles ubsdrodyyb@thoomono(Ci-Cs—alkyl) or
substituted, straight-chain or branched-chain Cl-Cl10

-al kyl radical d¢if@gicd-slk§bmint @lcRby bRE AT lobpk 4rb idéRtical or
to three places and is partially or conpletely

hal ogenat ed, a &ﬁ%ﬂpﬂ@ﬁ%ﬁh{ép%ﬁ%bf\gﬁ&%y botl Qa@(@?@trow)s’ are

cycl ohexyl or cyc epty
CA- C15-cycl oal kyl al kyl radicalw th 3 to 7.carbon atons
n the cycl oal KSTTtsarer Rl Sb8raliRbor i on of
up to 8 carbon atons or a |, heteroaryl or. aralk
P 81 -820—acy1 or 81 -%’zgl—acyloxy groups a% substituents; 01>,/
together with the N atom, a polymethylenimino radical with 4 to 6

carbon atoms or a morpholino radical,

8
R 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,

R" is a methyl group or an ethyl group,

R16 is a fluorine atom,
R' 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'®0-, R?’SO,- or OC(O)R* with R'®, R* and R*
in each case in the meaning that is indicated under R3.
A particular embodiment of the present invention are the compounds of general formula
I, in which R’ is a hydrogen atom.

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



radi cal, optionally substituted with at |east one
radi cal independently chosen froma nethyl, ethyl,

wao eiobloomasomet hyl , pent af | ur oet hyl, trifl uor onepdyEPIW®P59115
nmet hoxy, ethoxy, nitro, qgf hal o- , hydroxy, am no,
nmono( G -C8-al kyl) or di (G 8-al kyl) am no, whereby
bot h al kyl groups are identical or different,
di (aral kyl )am no, whereby both aral kyl groups are

comprisg@ﬁ%hﬁgla%ﬁyldétm &Wro p-3ahRPtYlp. carboxyal koxy, G
C20-acyl or o-acyl oxy groups as substituents;

I
el 0P S o
d %adlcal . . Ris a straight-chain or
cpendipe fR2Y- chai n al kenyl or al kinyl radical with 2 to 6
carbon atons, which optlonaIH€7can he partially or
corppads 9f gangist fosmeled in Rhich By kgt Ry |argsp Bdgogsn ajgim and a
ethyl group, Ris a fluopne atom R17 and R17 , in
hydrogagrhu atse drq fethenetefstied. of one anot her, are a hydrogen
atom and a hydroxy group; or a hydrogen atom and a

gCaupouRdBEF genBR20foRuladrin @E(dD)K@& it pos b8 or chrfomdslof general
R23 3 in each case in the neaning that is indicated

formuMNd@ivhiBh-R "AisRABLdosHibA il sefttre@ FortR @ f BBS@EMEnt of the
i nvention are the conpounds of general fornmula I, in

Whi ch R is a hydrogen atom

invent
Furthermore, a particular embodiments of the present invention are the compounds of
general formula T in which R® is a vinyl, ethinyl or prop-1-inyl group, R'¢ is a fluorine atom, R"’
and R'7 are independently from one another a hydrogen atom and a hydroxy group atom.
Compounds of general formula I in which R' and/or R'” 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
agroupR O-orR SO,-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-16a-fluoro-estra-1,3,5(10)-triene-3,17a-diol
8B-vinyl-16a-fluoro-estra-1,3,5(10)-triene-3,17p-diol

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

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



According to a further enbodi nent of the invention,
conpounds of general fornmula |Iconprise R being a
waQ 20091007484 hi nyl or prop-1-inyl group. O her poBRGI/BPM08/059115

forns of enbodi nent of the esent invention are

defined by the depending clains. Conpounds of genera

formula | in which Rand R are a hydrogen atom and a

hydroxy group atomare further preferred. Conpounds of
presendBRER@L formula | in which RI6 is in a-position or

conpounds of general fornmula | in which Ris in
%E ?]%glt ﬂa?}@a&ﬁ% g n%%llllglﬁ%%c%rd%f g teﬁlljalgﬁtﬁca ?amé) QIIJTE(H differently

t.h t nt
BB i PSR 120, SRl S

prop- 1l-inyl group, Ris a fluorine atom R 7 and R17
Repre%@fl@tw gopBhiee Ar RN Y Findislgeording th e PiesEYdRsHEAD atcarstardethyl,
a hydroxy group atom Conpounds of general formula I
n- propyi, Inhvictiyldriy? (aergfapy ) Ri-Putat, e-renhy.dr, bderetlatiahyldrbiutal) and n-hexyl.
group R-O or RSO-O wth Rand Rin each case in
The Ct-Ogalkghinditgl dahdt phsiallndi aatéctclyrsdistitR3d by Baldgentaloes, hydroxy
particular form of enbodiment of the present

groupd SMELI-ARexyAROGMREr variant of the invention in
particular calls for conpounds in which R stands for

18 20,18 2 O mar R SO2- h R.a
g&w“&a%&o i ol BufipR et S80I Bsl el RSy opropy.
unds accordlng to the present_ invention are:
butyl, g@b%hi{grt -petyl.epiyh ésoggqtylan¢opegty}5 G)H_hexyl radical.
0)-triene-3, 17a-di ol
8tk ytoupbAR Tiu @ticOcoaglotadsl of%eﬁf(rél%rrﬁlﬂa efieeadh dabe Bardéd@itain an

8b-vi nyl - 16b-fl uoro-estra-1,3,5(10)-triene-3,17 b-di ol
alkyl radical according to the definition given above, whereby methoxy, ethoxy, propoxy,
isopropoxy and t-butyloxy groups are preferred alkoxy radical.

Representatives of the Ci-Cs-alkyl radicals R*' and R* are methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl and neopentyl.

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

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

A C4-Cis-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 C4-Cis-cycloalkylalkyl radical, the cyclopropylmethyl,



As hal o- or hal ogen, a fluorine, chlorine, brom ne or
iodine atomis intended according to thepresent

WO pwenbiseh As al kyl radical is generally intenPerfER2008/059115
(G -Ce)al kyl radical, as fafgas it is not differently
speci fied, said al kyl rad|05? being a straight or
branched chain, saturated or unsaturated.
Representative groups for an al kyl radical according

cycloptrgbﬂé?ﬁ’yl (fﬁﬁ)%@ﬁtzlllrﬁla\ﬂ%mdy@ﬁp@r{tﬂp%‘yhgﬂoups? E‘JEX Ican BE' mBPERRYY.

et h So-
Itﬁjtﬁr%sn%tt Ié/cna%;ﬁ%’ogh r&)a@%aﬁ c)al 1?F$hgn 61X¥)| nt];gﬁhﬁ ra((&cal the phenyl

bstlt ted by hal ogen atons, hydroxy groups or C-C

deaﬁﬁ l%]groups 18 According to the above definition R

IS, for exa a nethyl, ethyl, propyl, isopropyl,

b@*ayqtples, (@@B@nfewaryltr@ﬁgal _am@apg topt@ﬁpgﬂsent plg/@ﬁ‘@(m 3E | the2-, 3- or 4-

neopentyl, or hexyl radical. 18 . Al koxy groups OR in
pyridimHethe énwdufmisl, e 2g endthitnyi.gheoa3ipyimlyédeh2c hse Searidazolyl, the

contain an al kyl radical according to the definition
pyrazigylyhn 2aldeves-pydisidiiyl onBi hiokpyridaizingkydicpl opoxy,

i sopropoxy and t-butyl oxy groups are preferred al koxy

r A6l batituciRe faB 8RN edréséRiSonCn dril@r Ghtekedryd kdidal rfefb:Gapke, R
and R are nethyl, ethyl, propyl, isopropyl, butyl,

methyl sat Yhiftudrkin pgl%lg aﬂa&%%gwnﬁﬁ%ﬁ{ ryltg{&d Iﬂﬁf;@&g%}}wﬁgy-

repr esent at|l stral ain o ranc

- cyanﬁyﬁlalﬂg%pﬂga@?e “Bayr oG R bl Bulge- =

mono ag} ﬁb( ?cf (ggi{él a % entv%]f:ﬁ:)t){) %p%ratl)lﬁr)y Ereo);l%%ar-eg 1Bag>p|r different,

are preferred. As a C3-C7-cycl oal kyl grou
di(aralisylareine opharebydiph aBlky|eroups e sisaiga) pr digigrenb ﬁ@ri@wylor
cycl oheptyl group can be nentioned. A C4-Ci
carboxyalkyxy,dat-&ytalykgl Cr-&ei-eallodyasodstean Be gwniordat ons i n
t he cycl oal kyl portion; typical representatives are
t A aeigil edliday s aghdivgishdt badtaias & thefhg opedldipfefatbly 6 to 10 C
above. The al kyl
atoms, and in the alkyl chain 1 to 8, preferably 1 to 4, C atoms. Thus, as aralkyl radicals, for
example, benzyl, phenylethyl, naphthylmethyl, naphthylethyl, furylmethyl, thienylethyl, and
pyridylpropyl are suitable.
The alkyl groups and radicals can be partially or completely substituted by 1-5 halogen
atoms, hydroxy groups or C;-C4-alkoxy groups.
A vinyl or allyl radical is primarily defined with a C,-Cs-alkenyl radical.
A C,-Cg-alkinyl radical is preferably defined as an cthinyl radical or a prop-1-inyl
radical.Cy.10—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 esterified with an aliphatic,



portion has up to 8 carbon atons. As exanples of a
C4- G 5-cycl oal kyl al kyl radical, the

wae yoboprspyl met hyl , cycl opropyl et hyl , cycl opent RCTEPI09$/059115
cycl opentyl propyl groups, efg., can be nentioned. In
terms of this invention, an aryl radical is a phenyl,
1- or 2-naphthyl radical; the phenyl radical is
preferred. Exanples of a heteroaryl radical according

straight Qh!uﬁ ©r Qfaﬁ&ﬁzﬁtchhﬁv@aﬁhht@@ o@ﬁﬁ%aﬁl'f%@e(?& C3m&o-B7 polycarboxylic acid
pyridinyl, the 2 3-furyl, the 2- or 3-thienyl, the

the 2-, 4- or 5-imdazolyl, the
Orana%m%tlcca OXW%X&% - or 5-pyrimdinyl or 3- or

da2| rad ti.tuents that can be
&@é& & &%%rm i %%ld%{fjé\s ORI S RaPtt oxanpl e,
a neth , eth ,. trifluoronethyl -
pent a Oa@qaé&XH ? acidy; fqrfmw%ﬁéftm% Prppionggsacith pytyric acid,
et hoxy-, nitro-, cyano-, halogen- (fluorine, chlorine,
br omi iaebutyr@dacrﬁé)valehy d¢id,xiy0V,aleaimanid; pivatores{Clav@c 8cidl Iklytistic acid,
or di (G -C 8-al kyl)am no, whereby both al kyl groups
ar e i seylid i, parpichid dcid, emdthactlilicacill &ytonamcith jsoedoermediacid, oleic
bot h aral kyl groups are identical or different,

car boxyd, .an@ allilxy@d koxy, G - C2o-acyl or G -C2o-acyl oxy
groups can be nentioned. An aral kyl radical is a

radi Cﬁéteﬁﬁ@ho&%h%g&laﬁ fmsn{%@ Hﬁvm a%fa is Bfe?érﬁerdab' y

6 to 10 C atons
s_aral

pr ef e151car e};'hcbacuf‘é oxal‘iJlt 2 ylme Ichm(f aci ﬁap‘f’]ctHHc Fé’ld,tghl?trlrlc ac1§ "adipic

for examnp enzyl

n?f.hfﬁhﬂy %et h%‘lc agﬁé %rlfagﬁéaze%egff ﬁ% éﬁsﬁp@algwowd fumaric

radicals can be partially or conpletely substituted by
1-5 hibgaisonicar, clrgepninapidypedipssasenicihcids- al koxy
groups. Avinyl or allyl radical is primarily defined
wi t h Ard@tiCeabokdmydcidsadiewzalic. achl, gRth@ie adikiispphthalbclaaidl
Is preferably defined as an ethinyl radical or a

pr op- tkrdphthhlic acid, naphthoic acid, o-, m- and p-toluic acid, hydratropic acid,

atropic acid, cinnamic acid, nicotinic acid, and isonicotinic acid.

Esterification with benzoic acid is preferred.

As prodrugs, the esters of the §B-substituted estratrienes according to the invention have
advantages compared to the unesterified active ingredients with respect to their method of
administration, their type of action, strength and duration of action.

Especially the sulfamates of 83-substituted estratrienes according to the invention have
pharmacokinetic and pharmacodynamic advantages. Related effects were already described in
other steroid-sulfamates (J. Steroid Biochem. Molec. Biol, 55, 395-403 (1995); Exp. Opinion
Invest. Drugs 7, 575-589 (199%8)).

In this patent application, steroids based on a 83-substituted estra-1,3,5(10)-tricne

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



radi cal . G _i o-Acyl radicals nean, for exanple, acetyl,
propi onyl, butyryl, valeroyl, isoval eroyl, pivaloyl,
wheooanams4 octyl, nonyl, or decanoyl. One or tIOI/EP2008/059115

hydr oxyl groups at C atons and 16 can be esterified
with an aliphatic, straight-chain or branched-chain,
saturated or unsaturated G -C*-nono- or polycarboxylic
acid or an aromatic carboxylic acid. Suitable as such
carboxylic acids for esterification are, for exanple:

as seldvbinosadfaxywhich dgieds-vittodisdociadon diithagptdtto aeirdinding to estrogen
propionic acid, butyric acid, isobutyric acid, valeric

receptairepariteoy dberacpragitds apl natiitee and ivlichlhave inoiacprdierably a
nyristic acid, acrylic acid, propionic acid,

dlSSOCWﬁPh aféthﬁﬁpéﬁé% PYRIY @¢titdh cempd Isen tq &eris 3¢t ¢ aci d,

t Cld and el ajdic gcid. Esterification with
éE‘icbﬁc PHIPAPY ag&qralng rto meyaqsp% 15%%“801? are to mediate in vivo a

profer{ﬂ t§ C?Sl‘i(;n 1% the%\pa?}; bgf(tyll I G etaﬁrlng She & ou‘ﬁgsaé:re gd %I)IC:EIB%? A &gsomatlon

succinic acid arir’c aci

with ré&b&%'td &a@fﬁ&ron%ﬂp@rﬁ#zﬁls%{%‘[eﬁg §étﬁ>‘nc aci d sebaci c
acid, naleic acid umari ¢ aci d, nuconi ¢ aci d,

Clt twa@ Esunt] Chad ek B-aubctitiRE dQeN] ,g,sanndnen%g @¢mtdifg to general formula I
car boxylic acids: benzoic acid, phthalic acid,
are suitabbpdstshizbiie @atbghns fertkphtdatntof aaias cnaphiddsaind desorddrys that are
o-, m and p-toluic acid, hydratropic acid, atropic
characggsizeld by b Righps eniset of cspeadtEerpeor Schan cseragen reenmras otin dicc

acid. Esterification with benzoic idis preferred.
correswdﬁ%arrgﬁb@suet Preargst @p- gpid tcﬁglp%“dggﬂﬂ%‘i ipioxgf potency and

metabelstr 1tlenes according to the invention have
% ant ages conpared to the unesterified active

S%Iﬁ‘aB%lsWrélgte %%%ﬁﬂac%@tlc%hgﬂc?argﬁédg%t antaiﬁ at least one

amn|strat|0n e|r t ype O 1 ONn Strengt
compdiHll af | ra@forﬁﬁkﬂ IQBF PSS REsH @l YofPRitishd didt Qs foth organic or

8b-substituted estratrienes according to the invention
inorgah@\aeids thereof) and the use of the compounds of general formula I for the production of
pharmaceutical agents, especially for the indications mentioned below.

The new selective estrogens that are described here can be used as individual components
in pharmaccutical preparations or in combination especially with gestagens. Part of the present
invention is the combination of selective estrogens with ERa-selective antiestrogens that are
peripherally-selectively active, i.c., that do not pass through the blood-brain barriers, as well as
with selective estrogen receptor modulators (SERM).

The ERB-selective compounds according to the invention can be used in particular for
the production of pharmaccutical 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 thercfore be administered for the prevention



phar macoki neti ¢ and phar macodynam ¢ advant ages.
Rel ated effects were already described in other
waet@poidssul famates (J. Steroid Bi ochem Mol ecPCBEP$008/059115

55, 395-403 (1995); Exp. Opjgion Invest. Drugs 7,
575-589 (1998)). In this patent application, steroids
based on a 8b-substituted estra-1,3,5(10)-triene
skel eton are described for the treatnent of estrogen
receptor b-nedi ated disorders and conditionsas

and treh@t bf tigeR&d dsagins] withtelbn hed/@tdstinal epittelidingselifeatibotike for
Wth respect to their binding to estrogen receptor

the trepnephanaltthopsvéntomof eancpr. ost at es and rat uteri and
whi ch have in V|vo@£referably a dissociation with

r EBRepfeR B-spasifin copyporedsi aseoriing do s ¥ ssedfrinteation egnye advantageously
action. The.E eci fi c compounds according to the
used f‘ﬁfrtégé%‘fcmﬁgétﬂﬁig%?‘l{) &°Wedi ate in vivo a

%e? Cﬁr‘?'lblo{:,l é%dﬁ&tﬂlla? @Oﬁtgln% Qrges([’roggr}/ and%t &r@ S %f&eglmultaneous

are to ex di'ss C|a i on

Sequergfé"@?‘ﬁsﬁf’af%? P e TR AR R A b er

postmendp@isiDyontiftiogH B REBAlcHrit@gd iivERSNenas ofornul a | are
suitabl e as selective estrogens for the treatnent of
vBedaosesofdloaiddissooiagoranfthet bis or e pwary atonaragison to the action of the
characterized by a higher content of estrogen receptor

uterus;dhh sbsaaeIsegeé thornbesprcevtical seenhdhat gpntaigibeg mgwp%zwgl;létsultable for

tissue or target or Sai d conpounds have i rove
the treﬁfa}eéhw QFRIC AEPEEEN Xr}%‘%%lap Fhaw ca 5 YRS Bl ’&P%‘Bl ctc., such

as femIaIe éeﬁglﬁ\é 90&% {T?l #foﬁgﬁgd?gglil %ﬁ%)agrﬁ?nt% tseclgln B 0%1
enhan&'&%’éﬂtlﬂ }p%rc‘sﬁf)ﬂ&ftl Wﬁb @ﬁ@%hﬁﬂ p(I@@ IIISCO%%CI?IOQ 9@ Gn-vivo

I norgani ¢ acl s t here and t he use of

treatm@l@crﬁﬁ@ B A aihend 6NGFadihnfQfubdt @sdrdé9in fake a%H ©EmuctettDy s well as
phar maceuti cal agents, especially for t i ndi cati ons

for trea@ehi @iteonbel-duficichbe indavedsehpainisve estrogens that are
descri bed here can be used as individual conponents in
pHer eramoundsod]thip iypatiar droplso sitable feotrbianadf @rarian discases such as
especially mnthlgfstagens Part of the present

polycystic ovarian syndrome, POF (prémature ovarian failure) syndrome, and ovulation

disorders.

Finally, the compounds of general formula I can be used in connection with selective
estrogen receptor modulators (SERM) or raloxifene, specifically in particular for use in hormone
replacement therapy (HRT) and for treatment of gynecological disorders.

The 8B-substituted estratrienes according to the invention are also suitable as individual
components for the treatment of perimenopausal and postmenopausal symptoms, in particular
hot flashes, sleep disturbances, irritability, mood swings, incontinence, vaginal atrophy and
hormone-deficiency-induced mental disorders. The above 8B-substituted estratriences 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 estratrienes according to the invention can also be used to
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itself in terms of enhanced fertility, for supporting
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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 one or more
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The compounds can be administered orally or parenterally, for example intraperitoneally,
intramuscularly, subcutancously or percutancously. 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 sesame oil.
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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 some modifications as described in Fuhrmann et al. (1995)
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confirmed with respect to tissue-selective action by in-vivo studies. Substances with a

%mding

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 subcutancously administered four times on four
consccutive 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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aluwvewhdiemplgiatg are either hypophysectomized on day 0 and subcutancously 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 oil/benzyl
benzoate). In the modified version of the method, 0.5 mg/animal/day of Cetrorelix is
administered to the animals simultancously 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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ey R B LG eF heafslth PO Ry ehRgRRYy 1gama 17
S . q

o, B-stRQA AR InRﬁ@@géﬁﬁn U¥ b&%fﬁﬁ&%&ﬁhﬁé@%ﬁ@&%aﬁ%%&&%é the

to the reagen at are descr I'n the exanples.

compdahh&ini thds€ 8dstOxt caMdla@f as@sik Rikdslof €t dodds pohd fnk @B -RYMERXVhe
groups is carried out according to nethods that are

mixtuie® tane separainé bg kbt txachpla) chilomaigiaphitheo@edrpounds
according to the invention can be present in carbon
atons 16 and 17 as

According to general formula I, 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 thercof and are optionally further built

up.

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

Active Ingredients, Syntheses, Patents, Applications]; A. Kleemann, J. Engel', Georg Thieme



a, b-stereoi soners. In the production of conpounds
according to the described processes, the conpounds in
woRew/0eases accunul ate as m xtures of the corrCPBRINSIOSI115
a, b-isonmers. The m xtures cap be separated by, for
exanpl e, chromat ogr aphi ¢ processes. According to
general fornula I, possible substituents can al ready
be present in final formor in the formof a precursor
even in the starting product, a substituted estrone
Verlaga$tuegayl T6r AeapiatitelNBortsohit e PH&siacadicelntiggts) tiploveniahts] 1972
Substituents are al so introduced according to known
to 198pr dclelssmanth . hindhaob ingeld Edideti ) Vi 6187t e 7dé<ildled
substituent or a reactive precursor thereof and are
optionally further built up. The 8b-substituted
e tratrienengﬁrboxylic acid esters accord .to the

i RPN G BB AC U INE ShiDE Y CRRYHES aﬁ%ﬁpﬁgnﬁwwﬁ known
in e L LR ELIONAD N0 R O5CH? 2o AL LG BN i

the prdSBE R & baPEOAYR IBN2 TRHRS (TBGHU IR 6YCH1 3817 §1996)).

I ngredi ents, Syntheses, Patent’s, Applications]; A
Kl eemann, J . Engel', Georg ThienmeVerlag Stuttgart
1978, Arzneimttel, Fortschritte [Pharmaceutica
Apdntqient atplatve netht sjlfab8id@ gtoop 138Hs inAhe @¥-e@ianifiamdEes according
Li ndner, J . Engel (Editors), VCH 1987, pp. 773-814).
to the Tpyenteosy fos tvhilcimhargpacokinati eadvastiegrsdyangalready Hetegted Bthe ese of the

are availapble in a that is known in the art from

ﬂ“m“ﬁﬁgaﬁéﬁP ﬁ%ﬁﬁﬁ%dD%$@g6Q§3%éé}oids by esterification
with sul fanmoyl chlorides in the presence of a base (Z
Chem 15, 270-272 (1975); Steroids 61, 710-717

( ) | . ' ] 7 de i
R e SR SR B AR B E MR
unsubdtitted il oyt elondbk maahwmaw@km%iocpam\r PRGBS o MBOS: hydroxyl
al ready detected in the case of the absence of an
groupSBthstds ta renh@imtunaérifiddE SLIbethéls B3R tAinkd ol be protective groups with
regi osel ective esterification of polyhydroxyl ated
selectig¢ madiindy thittihsuifablg Bt thispugwsantentheseb bl pthers @k stable under the

conditions of sulfamate formation, and the sulfamate group remains intact when the silyl ethers
are cleaved again for regeneration of the residual hydroxyl group(s) still contained in the
molecule (Steroids 61, 710-717 (1996)). The production of the sulfamates 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.



sul famoyl chlorides is carried out according to
partial protection of those hydroxyl groups that are
wo o0weaEsn unesterified. Silyl ethers have turPEEP2008/059115
to be protective groups w tgg selective reactivity that
is suitable for this purpose, since these silyl ethers
are stable under the conditions of sulfamate
formation, and the sulfamate group renmins intact when
the silyl ethers are cleaved again for regeneration of
t Tie: ingsdudtianh ofwy:aiabk\shbaitnp(is yingd DIdf tleanRtratritekkiclztdnh e
nmol ecul e (Steroids 61, 710-717 (1996)). The production
particrlyt the hglokéreatemd for axaapld b Mlgotice dthm) atrfv-ern bn cen batsicaﬁle be
or nore additional hydroxyl groups in the nolecule
carricypud geqondiag f the phemlﬁ%ltteach@gébag#& kneyniapae skalled ig the art With which

o AR I s
H&ae tg%rgfdgg OFRS,S%' fl\ﬁnipgge?tVeQBg ngngSn V&&Qﬁeh %H}lge 9?1

gr oup Iy cdn be conver esir
Organﬁ:l'ﬁé%[:ﬂl(qg ih Btct 18 RERREVCE FALA, 3. RAB&EYAAL Wah%sﬁr%ﬂélﬁhold
famates 1 n question. The now present oxosul famates

Compﬁfy, e @-Y d¥k ATyt ihBatl, Taromte $.oad@, SRS 8912y Mcihingl] CBBmistry of

into the corresponding hydroxysulfanates or
Steroidisy Hr bigel¢iNddsavier. sAihftaniame©x {osd, e¥aw Wsrk6Tokyol 0957

(1996)). Sodi um borohydri de and the borane-di net hyl

sulfide conpl ex are suitable as suitable reducing

nt.s. The introducti on. of variabl e substituents in
dtupnty pego n%@tgea?rﬁF@ﬁaungéﬁ%flénbe paeticet it ytagnaf

en at om fluor

estfatffees 5 SAGTR AR BneBigobrie st Ry el The an
This B G o e bR IR0 S RUBDE (BB bPint Btirea
final c8@pbMAL | ves that are not substituted in 8-position are

produced (see, i.a.: Steroide [Steroids], L. F.

Fieser, M Fieser, Verlag Chenmi e, VélnhelniBergstr.

1961; Crganlc Reactlons in Steroid Chem stry, J

Fehaatteribtic, byt neldinaitids synvaayisiecsendvire mh(ulsfzfulcfonmnyhng

New York, Cincinnati, Toronto, Londagn,. Ml bourne,
represq_rga;tgfe SM“EWH&W“@%% gle@trgp sgf:l@ioai q:]%o 1n|:omy>1nat1%‘é(th Ispveral

substltuents, are tro’unflr}f tfor exarrqf)le:oéf BrJ(.jChé\rlrel.vgozp(dS 19&2%?5; é'(%?gt)emlds 54,

1989, 71; C(8a) Tetrahedron Letters 1991, 743; C(8P) Tetrahedron Letters 1964, 1763; J. Org.
Chem. 1970, 35, 468; C(11) J. Steroid Biochem. 31, 1988, 549; Tetrahedron 33, 1977, 609 and J.
Org. Chem. 60, 1995, 5316; C(9) DE-OS 2035879; J. Chem. Soc. Perk. 1 1973, 2095; C(15) J.
Chem. Soc. Perk. 1 1996, 1269.); C(130) Mendeleev Commun. 1994, 187; C(14B) Z. Chem. 23,
1983, 410.

The examples below are used for a more detailed explanation of the invention.
Analogously to the degradation of the 8f3-vinyl grouping, other compounds of general

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



Substituents according to general forrmula | can al so

be introduced in the stage of estratrienes that are
wa@bereaaussubstituted in 8-position, accordi ng POI/KPZSI059115

nmethods in the art. This ¢ be useful or necessary

especially in the case of nmultiple substitutions of

the desired final conpound. Characteristic, but not

limting synthesis processes, which are useful for

descrﬂggdq}{lﬂgy&gmbgpr esentative substitution patterns on the
estrone skeleton, also in conbination with several

S50 PLE AR e B TPRDS gl o e

Tet r ahedr on 1991, 743; C(8b) Tet r ahedr on
methogé‘g?')eﬂ‘%"%@ﬁ? %Gf@éﬁfj’a %‘?Q‘“ Chem 1970, 35, 468; C(I
[ ) . Steroid Biochem 31, 1988, 549; Tetrahedron
33, 1977, 609 and J . Org. Chem 60, 1995, 5316; C(9)
DE- OS 2035879; J . Chem Soc. Perk. 1 1973, 2095;
Examplell5) J . Chem Soc. Perk. 1 1996, 1269.); C(13a)
Mendel eev Conmun. 1994, 187; C(14b) Z. Chem 23, 1983,
410. The exanpl es bel ow are used for a nore detail ed
expl anation of the invention. Anal ogously to the
8B-Viakdcad@ubR N es?¥a- 1 DS (RN-tiviemdy.B. 19/d@sIpi Ng, ot her conpounds
of general formula T can be obtained with use of
reagents that are honol ogous to the reagents that
aredescribed in the exanples. Etherif cation and/or

f f f d
3Metﬁ§%§f LGN eﬁe%h%%?hﬁxéﬁaf"e Boomon to one
73 @S e&p ORI e 353 A7 085 i 6 iy THF g added

3- Met hoxy- 16

dropwige ﬂlp%rar@n\ip AQ mle§ ¢ 2N solgionof dijhigmidaiseprgndsaidy (@),¢mmol) in
(23,5 mmol ) of

THF / $1ep'@nh ExtyAtgnwolngboeled dovan t,-33B(, 20J then il @ml 17k Sohmnioh) Bicthylamin
m THF are added

and 7,6 ml (59,9 mmol) chlortrimethylsilane are added one after the other. The reaction mixture

is subsequently warmed up to room temperature in 1,5 h, washed with sodium bicarbonate
solution, and extracted with n-Hexane. The collected organic phases are washed with water,
drayed over sodium sulphate and concentrated by evaporation in a vacuum.

The obtained (3-methoxy-8-vinyl-estra-1,3,5(10),16-trien-17-yloxy)-trimethylsilane crude
product (12 g of a yellowish liquid residue) is used without any further purification in the next
step.

Ry= 0,54 (Cyclohexane / Ethyl Acetate = §/2)

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

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



dropw se under argon to 30 ml of a 2M solution of

['ithiumdiisopropylamde (60,0 nmmol) in THF / Heptan /
waedyhbaszol , cool ed down at -78C, and then 16PCi/EP2008/059115

15,4 mmol ) Triethylamn angﬁy 6 mM (59,9 mmol)

chlortrinmethyl silane are added one after the other.

The reaction mxture is subsequently warnmed up to room

tenperature in 1,5 h, washed with sodi um bi carbonat e

ﬂuord%@ﬁi&héﬂf&mrﬁﬁg aﬁa(ﬁl{éatf&dl 6"1‘iotuﬂ 4 rm%ﬁﬁmraﬁng 1&@% L&Ch&dflight.

organi ¢ phases are washed wth water, drayed over

25 mi 51%%8&3%9'“8@%&%% D 51{19})&%@ RYAYARFTA LAl <Bueral imes
it fhﬁiﬁfﬁﬁ TR SR ol SE TR ST ok

qui d reS|due% is used w thout any further
solutlogluwth“@éﬁr@%wt asparyhodgimpehlongesobitign opeyltar dhresthsiediayed
Et hyl Acetate = 8/ 2) 6,8 g of the
over n{ag@ndvitni sxdphe@e aridppincantiated - in va3gwy 10y olitginté tude proddcty(B Xy
)-trimethylsilane crude product are dissolved in 50 ni
yellowight hrgive pdhisquiified by olirbmawdraphy bn Sigic 38 ,(BIroyJlohexane/ethyl
Nf | uor di benzensul f oni m de and m xed for 16 hours at

acetatd) ORIThik SARAIBLUBE%] bls R sPReRNEL3-BictHok@Nbea-RBr-BlvidMNestra-

hydrochl oric acid are added, the organic phase is
13 5@9@&3@@&@ f@é%g?%)o IRAKS! deezgpé gﬁe@le%;é 18 vinyl-estra-1.3,5(10)-
trlen_l\/yao hed wi.th a sodium bicarbonate solution, wth water
nd W %% Saturated sodi um chl ori de solutlon one
after the other, drayed over nmagnesi um sul phate and
concentrated in vacuo. The obtained crude product
8.43 yel | owi sh-brown oil ur i fi
3-MehRrohet-8yeraphipybestar], $é%10£;§len( /99N @N%%é@aﬁ@/)eé hPI96 (s, 3H;
acetate). In this way 1.65g (38% colourless foam of
18-CH3).iietthiox3H;18Ma), 5l d - 184; \EhlryﬂZH%)sﬁ;Oél/ 5,18 (d, IH; 16-H), 5,13 (d, 1H;
3,5(10)-trien-17-one and 2,08g (51% col ourl ess foam
CH=CoR2),3; 5etdd oMy;-BH¥CHY), 6 59t(d,aH; 435 6.109)(dd,tiH; e iH 122Hy el Safde 1 H;
obt ai ned. 3- Met hoxy- 16
1-H, 181§ i uor - 8-vinyl -estra-1,3,5(10)-trien-17-one | H NWR
( ). d = 0,96 (s, 3H

3-Methoxy-16a-fluor-8-vinyl-estra-1,3,5(10)-trien-17a-o0l und 3-methoxy-16a-fluor-8-vinyl-
estra-1,3,5(10)-trien-17p-ol

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

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



18-CH3), 3,76 (s, 3H Ow), 5,01 (d, IH CH=CH2), 5,05
/ 5,18 (d, IH 16-H), 5,13 (d, IH CH=CH2), 5,54 (dd,
wo RhooaeH2) , 6,59 (d, IH 4-H), 6,69 (dd, | H, PAFEP2008/059115
2-H), 7,15 (d, I'H 1-H 1-Hg 3-Methoxy-16
a-fluor-8-vinyl-estra-1,3,5(10)-trien-17 a-ol und
3- nmet hoxy- 16 a-fl uor-8-vinyl estra-
,3,5(10)-trien-17b-ol 1,65 g (5,0 mMmuol) of

The Ob’%al%& gfg&é’ rb8uct is separated by chromatqgraphy on silica gel (Cyclohexane / Methyl-
f1uor- 8 vinyl -estra-|I; 3 5(10)-tri en 17-0ne are

fert, Bﬁ)bhf/ﬁglﬁgf%/ﬂ ecg] ?8{1&@5@ Po%Qd |(r)1§fc§ /f?g%-%%gﬁ%é-@&-ﬂuor-g-
vinyl- ?S&&Mi@ﬁi&%#ﬂ?é% o Féhg??@ ¥ SE‘%F%%Y TR TP VBt &t

of acetic acid are then added and t he

1.3 S(E(Bﬂu%r} b?ﬁ 911 %@Pwnaﬁi inghe famyefaiseloriesrefopasi due i s

redi ssol ved in water and extracted several times with
3-Metkaxyyl 6oafdwst &t enyTstra-d 3gd b etriphrd Ses] Al eNMBI (CESi1d) 9 =d)7%d, 3H;

w th magnesi um sul fate and concentrated i n vacuo. The
18-CH3pt 30 NnEld 1 1y LidH), 3t de,c3H; iGMs e pAan &, ad; k@HzeﬂtHDnﬂ,t)d; Gi,aphy

on silica gel (Cyclohexane / Methyltert.- Buthylether
CH=CH2}3.,14 /1928 QQcom digg )t5@1t(aa81}prcq¢:e@m)e6 @7@7 191; 449%% 691(dd, 1H;

3methoxy1 a- f 1 uor - 8- vinyl-estra-1, 3,5(10) - trien-1

1-H, 28 b 1308 13999 -H§0% 3-of nethoxy-16
)o uo:e '8-vinyl-estral, 3,5(10)-trien-17 b-ol are

obt ained in the form of a colorless foam 3-Met hoxy- 16
a-fiuor-8-vinyl-estra-1,3,5(10)-trien-17 a-ol | H NW

3' H18 372dIH,17-,
3 Medpel uogﬁ-w@%@)strgi SRy LeleciD) , 5. 04 (a, i

5,14 / 5,28 (dd, |H_ 16-H)

1H-N1\@ﬁi§mglé) 8 =779 @, éfﬂ H:8-GHR), 3,76 (673H( @Me)l, y81 ﬁd HH, 2711:5) 4,82 /4,95
7,16 (d, IH 1-H 1-H). 3-Met hoxy-

(dd, IHBEB—HD dot- @, IHrgH=EBLY, 4:061d3,H5(QH-6H2), 5 Sh{(dd 7H; 6H=CH2), 6,57
| HNMR (CDC13): d = 0,79 (s, 3H 18-CH3), 3,75 (s, 3H

(d, THOMe)), 6,88 81, (H; 14HH2-H)7 7Hp (d,AH82-H, KUH9S (dd, |H 16-H),

4,89 (d, IH CH=CH2), 5,06 (d, IH CH=CH2), 5,51 (dd,

IH, CH=CH2), 6,57
160a-Fluor-8-vinyl-estra-1,3,5(10)-trien-3,17p-diol
690 mg (1,87 mmol) of tetrabutylammoniumiodide are added to a solution of 70 mg (0,21
mmol) 3-methoxy-160a-fluor-8-vinyl-estra-1,3,5(10)-trien-178-ol in 9 ml of methylenchloride
under argon. The reaction mixture is cooled at -78°C and then combined with 1,9 ml (1,9 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.



(d, I'H 4-H, 6,68 (dd, IH 1-H 2-H), 7,15 (d, IH,
1-H, 1-H).
wae@mbuss - 8- vinyl -estra-1,3,5(10)-trien-3, 17 PcHEPL008/059115
690 ng (1,87 mol ) of tetr tyl anmoni um odi de are
added to a solution of 70 mg (0,21 mmol ) 3-nethoxy-16
a-fluor-8-vinyl-estra-1,3,5(10)-trien-17 b-ol in 9 mn
of net hyl enchl ori de under argon. The reaction m xture
The oﬁtg‘in@@&h@éjptﬁhudt Ysss@pﬁgﬁ,{dtbp %Hro?rﬁ'f&lréb%g oW'sflﬁa %g:l%C%loﬁélxage / Ethyl
mol ) of a IMsolution of borotrichloride™in
t e | okdo h ] re | t4 r 5. .
Acetatj_gs S(JWC%/ f ) f I@ér; ‘ng R% 9 /g)\g? f&é&%&%&rﬁ-ylpggéﬁﬁag ﬁ%ge (:1 gf-t&{eg- 3 aﬁ?g-dlgl AL obtained
uenched with water. The organi c phase is separated,
accord?‘??etodﬁfﬁocﬁfﬁ'}gge is extracted several tines with
nmet hyl enchl ori de, and the organi c phases are
col l ected, washed with a saturated sodi um chl ori de
solution, dried with nagnesium sul fate and
16a-Flyongemtyl-asterd! 8.4 (Madtien-TheéB-diol AHASIRODMSOBIedH dct 0,64 (s, 3H; 18-
separated by chromat ography on silica gel (Cyclohexane
CH3),/3,49t/13y37 (Aclét,dve1)74.90/ 4 B} (dR 6 Hoge B AR5 af, 1H; CH=CH2), 4,98 (d, 1H;
16a- Fl uor-8-vinyl-estra-1,3,5(10)-trien-3,17 b-di ol
CH=CH2¢, OBt @ Medi 2OHor sUd@d! oLt SCRLR6Sd Y SLH; 4-H). 6,48 (dd, 1H; 1-H,
16a- Fl uor-8-vinyl-estra-1,3,5(10)-trien-3,17 b-di ol

) ) o 7 Q, (s, 3H 18- CH3), 3,49 /
1. &5 N PYR PR € M Sa (aa, “Th tooty. 4, 85
(d, IH, CH=CH2), 4,98 (d, IH CH=CH2), 5,19 (d, IH,
17-OH), 5,46 (dd, IH CH=CH2), 6,37 (d, IH 4-H), 6,48
(dd, IH, 1-H, 2-H), 6,99 (d, IH 1-H 1-H), 8,93 (s,
Examl?li?-l? 3-OH). Exanple 2
16a- Fl uor-8-vinyl -estra-1,3,5(10)-trien-3. 17a-di ol
160-Fho-8ryinyleestira- b3 (N0)-tirien-341 7 a4¢k ly| anmmoni um odi de are
added to a solution of 30 nmg (0,09 mmuol) of
295 m8{ v monoy) dfetrablutydamiBoninmiddidestre added 8 Sl @jontafi FHhmg 70,09
a-ol in 4 m nethylenchloride under argon. The
mmol Yy @aeitthoxyri 6d-flie-§-singbadtad , 55 (10)-8{enalvd-dl hreh nt ardtiyha@dhloride
with 0,8 m (0,8 nmol)
under argon. The reaction mixture is cooled at -78°C and then combined with 0,8 ml (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.



of a IMsolution of borotrichloride in
nmet hyl enchl oride. The m xture is stirred for 0,5 h at
wo Z@Qof4shal |y warmed up at room tenperat ure aPdI/EP2008/059115
gquenched with water. The organi c phase is separated,
the water phase is extracted several tines with
nmet hyl enchl ori de, and the organi c phases are
col l ected, washed with a saturated Sodi um Chl ori de

16a-Fﬁ18{-§Ivii18JPaestPJ-i,9§(ngtﬁed1?, 230y TH?JUM%%W@@H%% §=0.63 (5. 3H; 18-

9
concentrated 1 n vacuo. The obtai ned crude

o SR HE I, S s iy o0 a1 en ey (v oo
5,05/ %ﬁﬁ T8, g%‘;f{%%?@ﬁ Ldﬁgﬁﬁ?éﬁ%ﬂzj,%?ﬁ A e3P0 X246 (4, 11 11, 2-1),

obt ai ned. 16a- Fl uor-8-vinyl -estra-1,3,5(10)-trien-3, 17
6,99 (d-18%; dtH.| -HNGR7(GMBEPEH): d = 0,63 (s, 3H 18- CHR),
3,51 (t, IH 17-H), 4,82 (d, IH 17-CH), 4,85 (d, IH
CH=CH2), 4,97 (d, IH CH=CH2), 5,05/ 5,18 (dd, IH
16-H), 5,47 (dd, IH CH=CH2), 6,37 (d, IH 4-H), 6,48
(dd, IH, 1-H, 2-H), 6,99 (d, IH 1-H 1-H), 8,97 (s,
IH 3-OH).Clains 1. 8b-substituted estra- 1,3,5(1
0)-triene derivatives of general formula I (1) in
which radicals R, R, R, Ras wll as Rand R,
i ndependent|ly of one another, have the follow ng
meani ng: 3 J8 R neans a hydrogen atomor a group R
in which R neans a straight-chain or branched-chain,
saturated or unsaturated C -C -al kyl radical, a
trifluoronmethyl group, an aryl, heteroaryl or aralkyl
radi cal, optionally substituted with at |east one
radi cal independently chosen froma nethyl, ethyl,
trifluoronethyl, pentafl uoroethyl,
trifluoronethylthio, nethoxy, ethoxy, nitro, cyano,
hal o-



, hydroxy, am no, nono(G -C8-al kyl) or
di (G -C8-al kyl)am no whereby both al kyl groups are
w0 deaoasd or different, di(aral kyl)am no wher POYEPN$059115
aral kyl groups are |dent|cq§ or different, carboxyl,
car boxyal koxy, Cl-C20- acyl or G -C2o- acyloxy as
substituents; an acyl radical -C(=OR, in which Ris
a straight-chain or branchedchain of a C-C o -alkyl
Claimi@di cal atonms that is saturated or unsaturated inup to
three places and is partially or conpletely
hal ogenated, or R18 neans a group R SO, in which 20 2
1222 122Ris an RR N group, whereby R and R,
i ndependent|y of one another, nmean a hydrogen aton1 a
G - @g sﬁté@ﬁhte Qs‘?ﬂaplai 5 @) 4y ern%w@ cg nérQl IR
meanS a unsubstituted or su stltut &Strai chaln
or branched-chain Cl-ClO -al kyl radi cal that |s
saturated or unsaturated in up to g@yeg pl aces and is
partially or conpletely hal ogenatg B cycl opropyl,
cycl obutyl, cyclopentyl, cycl S r cycloheptyl
group, a C4-Cl5-cycl oal kyl al ki F atrRwith 3 to 7
carbon atons in the cycke fRaN> n and with an
al kyl portion of up to @ XRonms or an aryl,
heteroaryl or aral ky akoptionally substituted,
with at | east one radical independently chosen froma
met hyl, ethyl, trifluoro hyl , pentafl uroet hyl,
trifluoronethylthio nmet hoxy, et hoxy, nitro, cyano,

hal o-, dr ox n no(C -C 8-al k or
di (@ wlg;g éqqm)ll% leam8 OB, e as \gvell as Rﬁ and R ¥) , independently of one

another, have the following meaning:

R3 means a hydrogen atom or a group R'®, in which
R means a straight-chain or branched-chain, saturated or unsaturated

C;-Cs-alkyl radical, a trifluoromethyl group,

an aryl, heteroaryl or aralkyl radical, optionally substituted with at lcast
one radical independently chosen from a methyl, ethyl, trifluoromethyl,
pentafluoroethyl, trifluoromethylthio, methoxy, ethoxy, nitro, cyano, halo-
, hydroxy, amino, mono(C;-Cs—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—

acyl or C;-Cyo—acyloxy as substituents;

19
an acyl radical -C(=0)R", in which R is a straight-chain or branched-

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



am no whereby both al kyl groups are identical or
different, di(aral kyl)am no whereby both aral kyl
w@e@ape7484 e i dentical or different, carboxyl, PCI/EP2008/059115
car boxyal koxy, G -C2o-acylspr G -C2o0-acyl oxy groups
as substituents; or, together with the N atom a
pol ynethylenimno radical with 4 to 6 C atons or a
nor pholino radical, 8 . . Ris a straight-chain or
branched-c h@' tH t}ﬁ'laé(ﬁgé’és afll 1s%akﬁanl§y/|or E@rgblgl%ly Pﬂléé?:ngte& Qr6
carbonat ons, whi ch optionally can be parti al
conpl etgly fI uori natedo R13 is a nethyl group or an
et hyl %r%ouﬁneafBaﬁrqu@Ra S0l VHeM at om i n a-position, R
7 and R 7 , in each case mdependentﬁyj of one anot her
R

are a hydrglen af grrédpéhha Rugr oy nd RY, B YAUGIEN one
atom and a group RL8O, R30S OC(=O R23 w

, R20 and R23 ia%&%grc%gﬁﬁ%ahﬁg&f‘pﬁoﬁe@@;%g % ra 1§a1 a group

i ndi cat ed under ene

according to claim1, in which, R3is a hydrogen atom
3. Conpounds of- Ogem)&ar alin fvaichnR amlearacaommbsngltddbrcshmtmﬂd
or 2, in which Ris a vinyl, ethinyl or prop-1-inyl

group. 4. Conpagart- a{angmﬁ@dheai SRR LR d,, ALGPFMidADthhOis
any one of the claims 1 to 3 in which Rand R are a

hydrogen atom gj rﬁe({]&q{nge)&grawdqﬁ' Bp & AR ﬁace%&ﬁg B%ﬁlly or

of general fornu according to any one o

claims 1 to 4 Icrg)m té:Iy halogenated, a cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl 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;-Cs—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; -Cyp—acyl or C; -Cyp—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 carbon



Ris a vinyl, ethinyl or prop- 1l-inyl group, Ris a

fluorine atom R 7 and R 7 are a hydrogen atom and a
whg@poxusgr oup atom 6. Conpounds of general fPRCTEPZ08/059115

to any one of the claims 14p 5 in which R17 and R17

are a hydrogen atomand a group R-O or RSO-0O wth

R and R in each case in the neaning that is indicated

under R3. 7. Estratrienes of general fornula I

accor djgnigs thid eidhailyande pRAIBY ¥ letely fl ted
SoCor il hfhidh GiiShalyMan Do pRAIRY 41 completely fluorigated,

o ol B Y EaFep Ftﬂgf%miéi g ey

b-di ¢ 8. Pharmaceuti cal conp05|t|ons that contain at
Ieaﬁtlaaébﬁpmuﬁdma@@dmmﬁwg to one of clains 1 to 7 as

wel | as har maceutically conpatible vehicle. 9. Use

of Rhea ounchsh odsegaivperalentiypoareanbthas agef hydegteh atom and a
any one of the clainms 1 to 7 for use as anedi canment.

10. Usigdedxytdaeupgenpounds of general fornula | as

defined in any one of the clains 1 to 7 for the

pr oduc hyRido b aampmﬁra{@%ﬁlykﬂg@al RAGENS OCJ(-l-O)IUg Qith R'®, R” and R®

according to claim10 for treatnent of
estrogen-deficj epcy-i nduced. ggﬁeases ands conditions in

monenlgﬁﬂgﬁﬁwﬁﬁﬁze mnﬁ% atjis Lyghemtfndgr Ia|n110 for
treatment of peri- and postnenopausal synptons, 13.

B e Caawerriisig 2ensral fainmla baceeidinge claimy; trwhich Raisreidrogen
of female infertility. 14. Use according to claim10
foratohe in-vivo treatnent of female infertility. 15.

Use according to claim 10 for the therapy of

hor R tefsiof isemeyl foinnduCado sHEb @BmilrorQy Anlgth R® is a vinyl,
dysfunction that is caused by surgery, nedication,

€t C 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'7 and R" are a hydrogen atom and a hydroxy group atom.

5. Compounds of general formula I according to any one of the claims 1 to 4 in which
R%is a vinyl, ethinyl or prop-1-inyl group, R' is a fluorine atom, R' and R'” arc a
hydrogen atom and a hydroxy group atom.

6. Compounds of general formula I to any one of the claims 1 to 5, in which R'” and R'”
are a hydrogen atom and a group R'®-O- 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
8B-vinyl-16a-fluoro-estra-1,3,5(10)-triene-3,17p-diol

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



16. Use according to claim10 for hornone repl acenent
therapy (HRT). 17. Use according to claim1l in

W@ eombiooasd on with sel ective estrogen receptor PCT/EP2008/059115
nodul ators (SERM), for exa e ral oxi fene. 18. Use
according to claim 10 for prophylaxis and therapy of
rheumatoid arthritis nmultiple sclerosis, and | upus.
19. Use according to claim 10 for prophylaxis and
therapy of inflamuatory intestinal diseases and in
p&r PhawtaasutiCalodompssidbsatsieodQin did@scanipdund adoordih@iorone of
10 for prophylaxis and therapy of inflanmatory
di selhses] of 7 aheclbki aplandadentipdly tcomphtale pdoeleasi s. 21,
Use according to claim10 for prophylaxis and t her apy
of- &har af o semprwnds af swgse ormpin T aydlelingddp pay agre efdheslaing 1 to 7
10 f.or grogh&%axis and therapy of arteriosclerosis,
hi gfOHSHBHPrELMEE and hypertensive heart disease.
21?0. NS Gf @% %gﬁlg&ﬂ% %? & le%'l %raﬁlgllafloars d@%ﬁ&ﬁﬂgah? Qneam%? (r;]laims 1to7

treatmen rosta yper plasi a. € accor

10 ¢hahhrbBudtin ©P TphitHat QRlic¥ doPni@nt | €strogens and/ or
sel ectiveestrogen receptor nodul ators (SERM for

P10 RRY hévskdn@idck1diReroay treftmpiit@s tatsgchpBti Pl ogShduced Giscases and
Use according to claim 10 for treatnent of diseases of

t he comioms is yetmeman@B.mégse of t he conpounds accordi ng
to claim10 for the treatnent of endonmetriosis. 27.

Us%e Wst agaeedipgtppdumdd) fae ertaem@f peri-cindipestinerausal emptoms.
t r.eat ment ﬁf cancer of the colon and s i.ntestine.

I,
28 U &csrdiphie CYMpdUiRBEIC AR BrodT S ¢ oL fegelfsnieg e
t PLF Uss'é Ia(%lr(ﬁ%gl t%ncla%n ll'bafl& thd rir%%vr(])'treatment of female infertility.

15. Use according to claim 10 for the therapy of hormone-deficiency-induced symptoms
in ovarian dysfunction that is caused by surgery, medication, ctc.

16. Use according to claim 10 for hormone replacement therapy (HRT).

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

18. Use according to claim 10 for prophylaxis and therapy of rheumatoid arthritis
multiple sclerosis, and lupus.

19. Use according to claim 10 for prophylaxis and therapy of inflammatory intestinal
discases and in particular Crohn’s discase

20. Use according to claim 10 for prophylaxis and therapy of inflammatory diseases of
the skin and in particular psoriasis.

21. Use according to claim 10 for prophylaxis and therapy of cardiovascular discases.

22. Use according to claim 10 for prophylaxis and therapy of arteriosclerosis, high blood
pressure and hypertensive heart disease.

23. Use according to claim 10 for prevention and treatment of prostate hyperplasia.

24. Use according to claim 10 in combination with antiestrogens and/or selective
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25.
26.
27.

28.

36

estrogen receptor modulators (SERM) for prophylaxis and therapy of prostate
hyperplasia.

Use according to claim 10 for treatment of diseases of the immune system.

Use of the compounds according to claim 10 for the treatment of endometriosis.
Use of the compounds according to claim 10 for the treatment of cancer of the colon
and small intestine.

Use of the compounds according to claims 10 for the stimulation of hair growth.



