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$-Beta-Substituted Estratrienes as Selectively Active Estrogens

Field of the Invention

This invention relates to new $p-substituted esira-1,3,5(10)-triene derivatives of general formula

17
13R 17
R

in which radicals B3, B8, BB P10 ag well as BV and RV, independently of one another, have the
following meaning:
R3 means a hydragen atom or a group R, in which
R"®  means a straight-chain or branched-chain, saturated or unsaturated
C1-Ce-alkyl radical, a trifluoromethyl gronp,
an aryl, heteroaryl or aralkyl radical optionally substituted with at least one
radical independenily chosen from a methyl, cihyl, trifluoromethyl,
pentaflnorocthyl, aifluoromethylihio, methoxy, ethoxy, nitre, cyanas, hala-,
hydroxy, amino,
mona(C-Ce—alkyl) or di{C)-Ce—alkyl)amino whereby both allyl groups are
identical or different, di(arallzyl)amino whereby bath arallzyl groups are identical
or different, carboxyl, carboxyalkoxy, C-Cag—acyl or C-Chp—acyloxy as
substituents;
. 19 . . 19 . . )
an acyl radical -C(=0)F.", in which B~ is a straight-chain or branched-chain of a

C)-C g —alkyl radical that is saturated or unsaturated in vp to three places and is
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partially or completely halogenated, or

20 . .
R®  means a group E S0, in which

20
R

X 21_22 21 2,

isanR RN group, whereby B and R, independently of one anather,
‘ : 3.

mean a hydrogen atom, a C -C, —alkyl radical, & group -C(=0)R ", in

which R23 means a unsubstituied or substitnted, straight-chain or
branched-chain C;-C g —alkyl radical with that is saturated or unsaturated
in up to three places and is partially or completely halogenated, a
cyclopropyl, cyclobutyl, cyclopentyl, cyclolexyl ar cycloheptyl graup, a
C,-C s-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 arallzyl radical, optionally substituted, with at least

one radical independently chosen from a methyl, ethyl, triflnoromethyl,
pentafluroethyl, irifluoromethylihio, methoxy, ethovy, nitro, cyans, halo-,
hydrosy, amine, mono(C)-Ceg-allzyl) or di(C-Cg-allyl) amino, whereby
both allzyl groups are identical or different, di(aralkyl)aming, whereby
both aralkyl groups are identical ar different, carbwxyl, carbaxyalkoxy,
C1-Cag—acyl or C) -Chyp—acyloxy as substituents; or,

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

atoms or a morpholine radical,

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

which optionally can be partially or completely fluarinated,

R is a methyl group or an ethyl group,
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16 .
R is a fluorine atom,

R and R'7, in each case independenily of one another, are a hydrogen atom and a hydroxy
group; or

a hydrogen atom and a group F./%0-, P80 ar OCENRS with 8 P and R in cach

case in the meaning that is indicated under R3 .

This invention further relates to the use of the new Ef-substituted estra-1,3,5(10)-friene
as pharmaceutical aciive ingredients, which have in vitro a higher affinity to estrogen receptar
preparations from rai prostates than (o estrogen receptor preparations from rat uteri and in vivo a
preferential action in ihe ovary in comparison to the uierns, their production, their therapeutic

use and pharmaceutical dispensing forms that contain the new compounds.

The Sf-substiiuted estra-1,3,5(10)-tricne derivatives of the present inventionars new,
steroidal, eshrogen receptor subtype -selective estratriene with improved potency and metabaolic

stability.

Background of the Invention

The efficiency of estrogens in the (reatment o hormone-deficiency-induced symptoms
such as hot flashes, atrophy of estrogen target organs and incontinence, as well a3 the successful
use of estrogen therapies for prevention of bone mass 1038 in peri- and postmenapausal 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 wormen who are not treated with estrogezn (Grady et al,, loc.
cit.).

In conventicnal estrogen or hinmaone replacement therapy (= HRT), natural estrogens,

such as estradiol, and conjugated estrogens that consist of equine urine are used cither by
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themselves or in combination with a gestagen. Instead of the natural estrogens, derivatives that
are obtained by esterification, such as, e.g., 17p-estradiol-valerate, can alse be vsed.

Because of the stimulating aciion of the esiragens that are used on the endometrium,
which results in an increase of the risk of endometrial carcinoma (Harlap, S. 1992, Am J Obstet
Gynecol 166: 1936-1992), esirozen/zestagen combination preparations are preferably vsed in
hormone replacement therapy. The gestagenic component in the estrozen/gestazen combination
avoids hyperﬁuphy of the endomeirivin, but the occurrence of undesirable intracyclic menstrual
bleeding is also linked to the gestagen-containing combination.

Selective esirogens represent a more recent alternative to the estrogen/gestagen
combination preparations. Up until now, selective estrogens have been defined as those
compounds that have an estrogen-like effect on the brain, bones and vascular system, owing to
their antinterotropic (i.2., antiestrogenic) partial action, but ihey do not have a proliferative effect
on the endometrium.

A class of substances thai partially meei (he desired profils of a selective estrogen is the
so-called "Sclective Estragen Recepior Modulators™ (SERM) (B, F. Kauffinan, H. U, Bryant
1095, DNAT § (9): 551-339). In (his case, these are partial agonists of estrogen receptor
subtype "ERa." This substance type is ineffective, hcnvevér, with respect to the therapy of acute
postmenopausal symptoms, such as, e.2., hot lashes. As an example of a SEPM, the raloxifene
that was recently introduced for the indication of asteaporasis can be mentioned.

For the treatment of f’crtility disorders of women, frequently caused by ovarian
dysfunction that is caused by surgery, medication, ete., new possible therapies are also opened
up biy the use of new seleciive esirogens. The in-vitro fertility treatment is a process that has
been astablished for more than 20 years. Numerous methods for treating ovarian-indneed
infertility with exogenic gonadatraping are known, By administration of gonadotroping such as
FSH (FSH == follicle-stimulating hormone), a stimulation of the avaries, which is to make
possible a healthy fallicular maturation, is to be produced.

The follicle is the fimctional unit of the avary and has two purposes: it accommadates
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the oocytes and provides for the latter the passibility for zrowth and for maturation.
Folliculagenesis comprises the development of an ovarian follicle from a primordial stage to a
contimously increasing antral follicle, which represents the last stage before ovulation. Only an
optimally developed antral follicle can release a mature socyte by ovulation.

Patients with ovarian-induced infertility (PCOS = syndrome of polycystic ovaries) suffer
from a disrupted follicular maturation, which is associated bioth with hormonal and ovulatory
disrptions and with inadequately matured oocytes. The number of primary and secondary
follicles is approximately twice as high here as in the normal evary (Huzhesden et al., Obstet.
Gynecol. Survey 37, 1982, pp. 59-77).

There are indicaticns that the early development stages of folliculagenesis (which relates
o (he development of primordial follicles to antral follicles) are gonadotropin-independent. It is
not clearly explained how great the influence of Imawn paracrine and autocrine factors is an
carly folliculogencsis (Elvin ct al., Mol, Cell Endaerinol. 13, 7999, pp. 1035-1048; McNatty ct

., 1. Reprod. Fertil. Suppl. §4, 1999, pp. 3-16).

Gonadotropins such a3 FSH are mainly invaolved in the last development stages of
folliculogenesis in follicular 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 gonadatroping (FSH and
antiestrogens) (White ci al., J. Clin. Endocrinol. Metab. 81, 799¢, pp. 2321-3824). In in-vitro
fertilization ireatment, aocytes are removed from preavulatory antral follicles o be able o
mature in vitro into an oocyie that can be fertilized. After fertilization and carly embryonic
develapment, one o three embryos are implanted in the vtervs of the woman.

In many respects, the treatment with exogznic gonadotropins is accompanied by
numerous risks and side effecis. The greatest risl: congists in an overstimulation of the ovaries,
which in severe cases can represent a serious danger to life (OHSS = Ovarian Hyperstimulation
Syndrome). Qther side effecis are the high cosis of the in-viwo fertility freatment that musi be

paid by the couples. Negative side effects such as weight gain, bloatedness, nansea, vormiting

1o
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and an as yet unlmown long-term risk: of developing cancer are attributed to the gonadotropin
treatment.

One method to avoid the above-mentioned drawback:s and risks is to ensure the
maturation and stimulation in vivo of follicular zrowth in the case of ovarian-induced infertility

with a suitable active ingredient before treatment with exogenic zonadotraping begins.

Estrogen Receptor Beta (ERp)

Several years ago, estrogen receptor f3 (ER[‘.‘.)' was discovered as a second subtype of the
estrogen receptor (Kuiper et al. (1996), Froe, Natl. Acad. Sci. 93: §925-5930; Masselman,
Dijlema (1996) Febs Letters 392: 49-33; Tremblay et al. (1997), Maoleenlar Endocrinclogy 11:
353-365). The expression pattern of ER[ differs from that of the EF.o (Kuiper et al. (1996),
Endocrinology 138: $63-870). EFf thus predominates over ERw in the rat prostate, while EF.
predominaies over ER[ in the rat uterus. The highest comeentrations of ERf and mRNA were
found in the ovaries (Couse et al. Endocrinalogy 138, 1997, pp. 4612-4613).

Other organ systems with comparatively higher ERf-expression comprise the bones
(Omoe, Y. et al., 1997, Endocrinology 138: 4309-4512), the vascular system (Register, T. C.,
Adams, M. E.. 1998 J. Steroid Molec Biol od4: 187-191), ihe ﬁl'ogeniljal tract (Eniper, G. J. M. et
al. 1997, Endocrinology 138 8$63-870), the gastrointestinal tract (Camphell-Thopson 1997,
BBRC 240: 473-423), as well as the iestis (Masselmann, S. ¢t al. 1996 FEBS Lett. 392, 40-53)
including the spermatides (Shugrue et al. 1993, Steroids 63: 493-304). The tissue disiribution
suggests that estrogens rezulation of organ functions via ER[ i3 highly relevant. The fact that
ERP is functicnal in this respect also follows by siudies in ERi- (ERKO) or ERP-(FERILO)-
knockout mice: ovariectory produces bone mass o33 in ERIZO-mice, which can be eliminated
by estrogen substitution (Ilimbro et al. 1998, Abstract OF7-4, Endocrine Socicty Meeting, New
Orleans). Estradiol in the blood vessels of female EPIXO mice also inhibits vascular media and
smooth muscle cell proliferaiion (TIafrati, M. D. et al. 1997, Nature Medicine 3: 545-543). These

protective actions of esiradiol are carried out in the ERF.O mouse presumably via ERf.
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The fact that ERc and ERP have a functionally different action was confinmed after
successful production of ERIO and PERED mice. EPw consequently plays an importani role
in the adult uterus, in mammary gland tissue, in the negative regulation of the gonadotropin
activity, while ERP is mainly bonded in the processes of avarian physiology, especially that of
folliculogenesis and ovulation (Couse et al., Endocrine Feviews 20, 1999, pp. 358-417).

Observaiions of PEFILC mice provide an indication on a function of ER in the pnustate
and bladder: in the case of older male mice, symptoms of prostate and bladder hyperplasia occur
(Irege, I. H. et al. 1993, Proc Natl Acad Sci 95: 15677-15682). In additicon, female ERITO mice
(Lubahn, D. B. et al. 1993, Proc Nail Acad Sci 90: 11162-11166) and male ERIZO mice (Hess,
F. A et al. 1997, Naiture 390: 509-512) as well as female FEFED mice (Krege, . H., 1998,
Proc Natl Acad Sci 95: 15677-153682) have fertility disorders. Consequently, the important
function of esirogens with respect to maintaining tesiis and avary functions as well as fertility is
confirmed.

It is possible to achicve 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 ERf compared 1o EP.a in the in-vitro receptor binding
test were described by uiper et al. (Ruiper et al. (1996), Endocrinology 135: Sn3-370). A
selective aciion of subtype-specific ligands of the estrogen recepior on estrogen-sensitive
parameters in vivio was not previously shown.

The patent application WO 01/77139 Al describes 2p-substituted estratrienes wherein
R® means a straight-chain or branched-chain, optionally partially or completely halogenated
allyl or allzenyl radical with up to 5 carbon atoms, an ethinyl- ar prop-1-inyl radical, as
pharmacentical active ingredients that have in vitro a higher alfinity to estrogen vaceptor
preparations of rai prosiates than (o estrogen receptor preparations of rat uteri, their production,
their therapeutic use and pharmacentical dispensing forms that contain the said compounds. The
compound 3-methoxy-8-vinyl-esira-1,3,5(10)-trien-17-one (Example 6) is also described in

WO01/77139.

2\}
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Compounds with potent esiragen activity and a higher affinity to estrogen reeeptor preparations
of rat prostates than o estrogen receptor preparations of vat uteri for the produoction of

medicaments are highly needed in the present technical field.

Object of the Invention

The object «i»f this invention is therefare to prepare compounds that have in vitro a high
dissociation with respect to the binding to esirogen recepior preparationa from rat prostates and
rat uieri. The compounds are (6 show in viire a higher affinity to estrogen receptor preparations
from rat prostates than o estrogen receptor preparations from rat uteri.
The compounds according to the prcsent invention have a hizgh potent estrogen activity and
efficacy, namely
a higher binding affinity to rat prostate estragen receptor and a better dissociation regarding
binding to rat prostate versus rai uterus estrogen receptor with respect to the known compounds.
The compounds according to the invention are (o produce enhanced fertility in the avary while at
the same time affecting ihe uterns 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 RERB R R andRY.

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

SR-substituted estra-1,3,5(10)-triene derivatives of general formula 1

in which radicals P2, R®, PP R as well as B! and Y7, inde ependently of cne ancther,



@

WO 2009/007454 PCT/EP2008/059115

have the following meaning:
R3 means a hydrogen atom or a group R'8, in which
R®  means a straight-chain or branched-chain, satirated or unsaturated
C)-Ce-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,
pentafluoroeihyl, trifluoromethylthio, methaxy, ethoxy, nitro, cyano, halo-
, hydrazy, amine, monc(C-Cg—allzyl) or di(C.l-Cg—a lkyl)amina whereby
both allyl zroups are identical or different, di(aralliyl)aming whereby both
aralkyl groups are identical or different, carboxyl, carboxyalkoxy, C1-Coo—
acyl or C)-Cyo—acyloxy as substituents;
. oy 10 . 19, . .
an acyl radical -C(=0)R", in which . is a straight-chain or branched-
chain of a C;-Cyg —allyl vadical that i3 saturated or unsaturated in up to
three places and is partially or completely halogenated, or
18 20 . .
R means a group R SO, , in which
RZO is an RZIRZZN group, whereby P.2] and P.22, independently of one

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

-C(=O)R23, in which R” means a unsubstituted or substituted,
straight-chain or branched-chain C1-C)g -alkyl radical that is
saturatcd or unsaturated in up to three places and iz partially or
completely halogenated, o cyclopropyl, cyclatutyl, cyclopentyl,

cyclohexyl ar cycloheptyl group, a C,-C | -cycloalkylalkyl radical
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with 3 to 7 carbon atoms in the cycloalkyl portion and with an alkyl
portion of wp to § carbon atoms or an aryl, heteroaryl or aralkzyl
radical, optionally substituted with at least
one radical independently chosen from a methyl, ethyl,
trifluoromethyl, pentafluroethyl, trifluoromethylihio, methaxy,
ethoxy, nitro, cyano, halo- , hydroxy, amino, mono(C)-Cz-alkyl) or
di(C-Ce—alkyl) amino, whereby both alkyl groups are identical or
different, di(arall:yl)aming, whereby both arallyl zroups are
identical or different, carboxyl, carboxyalkoxy,
Cy -Cho—acyl ar ) -Chyo—acyloxy gronps as substituents; or,
together with the N atom, a polymethylenimino radical with 4 t2 6
carbon atoms or & morphalino radical,
R8 is a straight-chain or branched-chain all:enyl or alkinyl radical witl: 2 to 6 carbon
atoms, which aptionally can be partially or completely flucrinated,
R is a methyl graup ar an ethyl group,
R]6 is a fluorine atom,
R7 and B!, in cach case independently of one ansther, are a hydrozen atom and a
hydroxy group; or
a hydrogen atom and a group REO-, RS0, or C"T(O)R.23 with B8, E* 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
1, in which R? is & hydrogen atom.

According o a further embodiment of the invention, compounds of general formula 1

\S
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comprise RS being a vinyl, ethinyl or prop-1-inyl group.

Other possible forms of embodiment of the present invention are defined by the
depending claims.

. . 17 17

Compounds of general formula Iin which B and B are a hydrogen atom and a
hydraoxy group atom are further preferred.

Componnds of zeneral formula T in which R s in ¢-position or compeunds of general
formula 1 in which R'® is in p-position are equally preferred forms of embodiment of the
invention.

Furthermare, a particular embodiments of the present inveation are the compounds of
general formula I in which R® is a vinyl, ethinyl or prap-1-inyl group, P! s a fluorine atom, B!
and R are independently fram cne anather a hydregen atom and a hydroxy group atom.

. . 7
Compounds of general formula I in which B and/cr B'7 are a hydrogen atom and a
R 1 [T | B T L S A S A SRS S S TSNP S S
group F5-0- or B7SO,-0- with B° and F7°in each case in the meaning that is indicated under
7 are fucther particular form of embodiment of the present invention.
. . .. . . . 17
Another variant of the invention in particular calls for compounds in which B stands for
18 _ 20, . 18 20 ) . C
agroup R 0-or R SO,-0-with R and R in each case m the meaning that i3 indicated nnder
3
R.

Corapounds according to the present invention are:

Sp-vinyl-16u-fluoro-esiva-1,3,5(10)-triene-3,17a-diol

Sf-vinyl-16a-flucro-estra-1,3,5(10)-triene-3,173-diol

8f-vinyl-16p-fluora-esira-1,3,5(10)-triene-3,17f-diol

As halo- or halogen, a flucrine, chloring, bromine or iodine atom is mtended according o the
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present invention

As alkyl radical is generally intended a (C)-Cg)alkyl radical, as far as it is not differently
specified, said alliyl radical being a straight or branched chain, saturated or unsaturated.
Representaiive groups for an alkyl radical aceording to the present invention are methyl, ethyl,
n- propyl, 1-meihylethyl (iso-propyl), n-butyl, n-peniyl, 1,1-dimethylethyl (t-butyl) and n-hexyl.
The C)-Ci-alkyl radical can be partially or completely substituted by halogen atoms, hydroxy
groups or C;-Ce-alkoxy groups.

According to the above definition ng is, for example, a methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert.-butyl, pentyl, isopentyl, neopentyl, or hexyl radical.

Alkoxy groups OR18 in the compounds of general formula Iin cach case can contain an
alkyl radical according to the definition given above, whereby methoxy, ethoxy, propoxy,
isopropoxy and t-butyloxy groups are preferred alkoxy radical.

Pepresentatives of the C)-Cs-allyl radicals B2 and B2 are methyl, ethyl, prapyl,
isoprapyl, butyl, iscbutyl, tert-butyl, pentyl, isopentyl and neopentyl.

As represzntatives of straight-chain or branched-chain C,-Cig —allyl radicals P2, 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 preferrad.

As a C3-Cy-cyclaalkyl group, a cycloprapyl, cyclobutyl, cyclopentyl, cyclohe:-:yl or
cycloheptyl group can be mentioned.

A Cy-Cys-cycloalkylallkzyl radical has 3 to 7 carbon atoms in the eyclaalkyl porticn;
typical representatives are the cycloalliyl groups that are mentioned directly abave. The allzyl
portion has up to 8 carbon atoms.

As examples of a C4-Cis-cycloallylallyl radical, the cyclopropylmethyl,
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cyclopropylethyl, cyclopentylmethyl, eyclopentylpropyl graups, ete., can be mentioned.

In tenus of this invention, an aryl radical is a phenyl, 1- or 2-naphthyl radical; the phenyl
radical is preferred.

Examples of a heteroaryl radical according to the present invention are the 2-, 3- or 4-
pyridinyl, the 2- or 3-furyl, ihe 2- or 3-thienyl, the 2-or 3-pyrrolyl, the 2-, 4- ar S-imidazalyl, the
pyrazinyl, the 2-, 4- or S-pyrimidinyl or 3- or 4-pyridazinyl radical.

As subsiituenis ihat can be present on an aryl or heteroaryl radical, for example, a
methyl-) ethyl-, trifluoromethyl-, pentafluoraethyl-, trifluoromethylthio-, methoxy-, ethaxy-,
nitro-, cyano-, halagen- (fluorine, chlorine, bromineg, iodine), hydroxy-, amina-,
monc(C)-Ceg-alkyl) or di(C)-Ce-alkyDamino, whereby bath alkyl groups are identical or different,
di(aralkyl)aming, whereby both aralkyl groups are identical or different, carboxyl,
carboxyalkoxy, C1—Cyp—acyl or C)—Cy—acyloxy groups can be mentioned.

An arallzyl radical 1s a radical that contains in the ring up to 14, preferably 6 to 10 C
atoms, and in the alkyl chain 1 to 9, preferably 1 to 4, C atoms. Thus, as arall:yl radicals, for
example, benzyl, phenylethyl, naphthylmeihyl, naphthyleily], furylmethyl, thienylethyl, and
pyridylpropyl are suitable.

The alkyl groups and radicals can be partially or corapletely substimted by 1-5 halogen
atoms, hydroxy groups or C)-Cy-alkoxy groups.

A vinyl or allyl radical is primarily defined with a C3-Cg-allienyl radical.

A Cy-Cs-alkinyl radical i3 preferably defined as an ethinyl radical or a prop-1-inyl
radical.C).o—Acyl radicals mean, for example, acetyl, propionyl, butyryl, valerayl, isavalercyl,
pivaloyl, hexanoyl, octyl, nonyl, or decanoyl.

One or two hydroxyl groups at C atoms 3 and 16 can be esterified with an aliphatic,
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straight-chain or branched-chain, saturated or unsaturated Ci-Cie-mone- or polycarbarylic acid
or an aromatic carboxylic acid.
Suitable as such carboxylic acids for esterification are, for example:

- Meonocarboxylic acids: formic acid, acetic acid, propicnic acid, butyric acid,
isobutyric acid, valeric acid, isavaleric acid, pivalic acid, lauric acid, myristic acid,
acrylic acid, propionic acid, methacrylic acid, crotonic acid, isocrotonic acid, oleic
acid, and elaidic acid.

Esterification with acetic acid, valeric acid ar pivalic acid is preferred.

- Dicarboxylic acids: oxalic acid, malonic acid, suecinic acid, glutaric acid, adipic
acid, pimelic acid, suberic acid, azelaic acid, sebacic acid, maleic acid, fumaric
acid, muconic acid, citraconic acid, and mesaconic acid.

- Aromatic carboxylic acids: benzoic acid, phthalic acid, isaphthalic acid,
terephthalic acid, naphthaic 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 SP-substiiuted estratrienes according to the invention have
advantages compared (o the unesterified active ingradients with respect to their method of
administralion, their type of action, strength and duration of action,

Especially the sulfamaies of Sf-substituted estratricnes according to the invention have
pharmacolinetic and pharmacodynamic advantages. Related effects were already deseribed in
other steroid-sulfamatzs (1. Steroid Biochem. Maolze. Biol, 55, 395-403 (1993); Exp. Opinion
Invest. Drugs 7, 575-589 (1998)).

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

skeleton are described for the treatment of estrogen receptor f-mediated disorders and conditions
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s selective estrogens, which have in-viire dissociation with respect to their binding to estrogen
receptcr preparaticons from rat prostates and rat uteri and which have in vivo preferably a
disscciation with respect to ovary action in comparison to uterms action.

The ERP-specific compounds according to the present invention are to mediate in vivo a
profertility action in the ovary. At the same time, the compounds are lu exhibit a dissociation
witl: respect (o ovary action in comparisaon to uterus action.

It was found that the SP-substituted estra-1,3,5(10)-trienes according to gencral formula I
are suitable as seleciive estrogens for the treaiment of varions conditicns and disorders that are
characterized by a higher content of estrogen receptor f than estrogen receptor o in the
corresponding target tissue or target organ. Said compounds have improved potency and
metabolic stability.

The invention also relates (o pharmaceutical preparations that contain at least one
compound of general formula I (or physiologically compatible addition salts with organic ar
inorganic acids thereof) and the vae of the compounds of general formula T for the production of
pharmaceutical agents, especially for the indications menticoned below.

The new selective estragens that are described here can be nsed as individual components
in pharmaceutical preparations or in combination especially with gestagens. Part of the presen
invention is the combination of seleciive estrogens with ERu-seleciive antiesirogens that are
peripherally-selectively active, Le., that dv not pass through the blood-train barriers, as well as
witl selective estrogen recaptor modulators (SERM).

The ERB-selective compaunds according (o 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 honnone-deficiency-induced
mood swings in women and men and for use in hormone replacement therapy (HRT) in men and
women,

Furthermore, the compounds according io the invention have antiproliferative effects in

madels of colon and intesiinal hyperplasia and can therefore be administered for the prevention

20
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and treatment of diseases associated with colon and intestinal epithelivm pr;:»liferation lilze for
the treatment and the prevention of cancer.

The ERP-specific compounds according to the present invention can be advantageously
used for the selective stimulation of hatr growth,

A iherapentic product that contains an estrozzn and a pure antiestrogen for simultaneous,
sequential or geparate use for the selective estrogen therapy of perimenapausal or
postmenapausal conditions is already described in EP-A 0 346 014.

Because of their dissociation of action in the oveny in comparison to the action of the
uterus, the substances and the pharmaceutical agents that contain them are especially suitable for
the treatment in the case of ovarian dysfunction that is caused by surgery, medication, etc., such
as female infertility for stimulaiion of folliculogenesis for treatment by itself in terms of
enhanced fertility, for supporiing in-vitro feriility treatment (IVF) in connection with an in-vive
treatment and for treatment of avarian-induced disorders in later age (“late fortility”) as well as
for treatment of hormone-deficiency-induced symptoms.

© The compounds of this invention are alsa suitable for therapy of ovarian diseases such as
palyeystic ovarian syndrome, POF (premature ovarian failure) syndrome, and avilation
disorders.

Finally, the compounds of general formula T can be nsed in connection with selective
estrogen receptor madulators (SERM) or raloxifene, specifically i particular for use in hormene
replacement therapy (HRT) and for treatment of gynecological disorders.

The SP-substituted estratrienes according to the invention are also svitable as individual
components for the ireatment of perimenopausal and postmenopaunsal symptoms, in particular
hot flashes, sleep disturbances, irvitability, mood swings, incontinence, vaginal atrophy and
hormone-deficiency-induced mental disorders. The abave SP-substituted estratrienes are also
svitable for hormone substitution and for the therapy of hormone-deficiency-induced symptoms
in ovarian dysfunction that is caused by surgery, medication, étc.

In addition, the SE-substituted estratrienes according to the invention can also be used o

Al
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prevent cardiovascular diseases, in particnlar vascular diseases such as arteriosclerosis, high
bload pressure, hypertensive heart disease and to prevent hormone-deficiency-induced
newrodegenerative diseases, such as Alzheimer’s disease, as well as hormone-deficiency-induced
impairment of memory and learning capacity.

In addition, the compounds according to (he present invention can be used as active
ingredients in preparations for treating inflammatory diseases and discases of the immune
system, in pariicular antoimmune diseases, such as, ¢.3., theumataid arthritis, multiple sclerasis,
lupus, Crohn’s disease and other inflammatory intestinal diseases, inflammatory diseases of the
skin, such as psoriasis, as wzll as for treating endometriosis. Building on the evidence from
preclinical models of human inflammatory discases, the ER[-specific compounds can therfore be
used for the prevention and treatment of the diseases mentioned above (Heather, H.A_; Mol
Endocrinol. 2007 Jan;21(1):1-13. Epub 2006 Mar 23. Review)..

In addition, the compeounds are effcctive against inflammatory discases of the respiratory
systeni, the lungs and bronchial tules, such as, e.g., asthma.

The medication is suitable for therapy and prophylaxis of estrogen-deficiency-induced
diseases both in women and in men.

The present compounds are also suitable for prevention and therapy of prostate hyperplasia.

The compounds can be further vsed for prophylaxis and therapy f humans age-related
dysfunctivms or discases. In pariicular, they can bie vsed for prevention and treatment of an age-
related drop of androgens, such as testosterone and DHEA, as well as of the growth hormene.

The amount of a compound of general formula I that is to be administered fluctuates
within a widc 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 p/kz - 100 mg/ks of body weizht, preferably 0.04 pg/tzz - 1 ma/kg of body weight, per
day.

In humans, this corresponds (o a dose of 0.8 pg to S g, preferably 3.2 pz to 30 mg, daily.

According to the invention, a dosage unit contains 1.6 pg to 2000 mg of one or more

.

22
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compounds of general formula 1.

The compounds according to (he inveniion and the acid addition salts are suitable for the
production of pharmaceuiical compasitions &and preparations. The pharmaceutical compositions
or pharmaceutical agents coniain as active ingrediants one or more of the compaunds according
to the invention or their acid addition salts, aptionally mixed with other pharmacologically or
pharmacentically active substances. The producticn of the pharmaceutical agents is carriad out
in a known way, whereby the known and comnuwmly used pharmaceutical adjuvants as well as
ather commeonly used vehicles and diluents can be used.

As such vehicles and adjuvants, for example, those are snitable that are recommended or

7]

indicated in the following biblio graphic references as adjuvants for pharmaceutics, cosmetics
and related fields: Ullmans Encyklopéadie der technischen Chemie [Ullman's Encyclopedia of
Technical Chemisiry], Volume 4 (1953), pages 1 o 39; Journal of Pharmaceutical Sciences,
Volume 52 (1963), paze 913 {1, issued by Czctsch-Lindenwald, Hilfsstoffe fiir Pharmazic und
angrenzende Gebiete [Adjuvants for Pharmaceutics and Pelated Fields]; Fharm. Ind., Issuve 2,
1961, p. 72 and ff.. Dr. H. P. Fiedler, Lexikon der Hilfssioffe fir Pharmazie, Kosmetik: und
angrenzende Gebicte [Dictionary of Adjuvants for Fharmaceuntics, Cosmetics and Pelated
Fields], Cantor KG, Aulendorf in Wiirttemberg 1971.

The compounds can be administered orally ar parenterally, for example intraperitoneally,
intramuscularly, subcutaneaously or percutancously. The compounds can alsa be implanted in the
tissue.

For oral administration, capsules, pills, tablets, eoated tablets, etc., are snitable. In
addition to the aciive ingredient, the dosage vnits can contain a pharmaceutically compatible
vehicle, such as, for examyple, starch, sugar, sorbitol, gelatin, lubricant, silicic acid, talc, ete.

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 wil, soybiean wil, castor oil and sesame oil.
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The compounds can also be used in the form of a depat injection or an implant
preparation, which can be formulated so that a delayed release of active ingredient is made
possible.

As inert maierials, implanis can contain, for example, bicdegradable polymers, or
synthetic silicones such as, for example, silicone rubber. In addition, for percutaneous
adiministration, the active ingredients can he added to, for example, a patch.

For the production of intravaginal systems (e.3., vaginal rings) or intrautering systems

(¢.z., pessaries, coils, TUDs, Mirena®) that are loaded with active campounds of general formula
I for local administration, various polymers are suitable, such as, for example, silicone polymers,

ethylenc vinyl acetate, polyethylene or polypropylene.

formulated as cyclodextrin clathraies. For this purpose, the compounds are reacted with a-, fi-,
or y-cyeladexirin or derivatives of the latter (FCT/EP95/02656).

According to the inveniion, the compounds of general formula T 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-estradial as a ligand (o esirogen receptor preparations from rat prostates and rat
uteri. The preparation of prostate cytosol and the estrogen receptor test with prostate cytosal
was carried ont as described by Testas et al. (1981) (Testas, I. et al., 1931, Endocrinology 109:
1287-1289).

The preparation of rat uterus cytosol as well as the receptor test with the EF-containing
cyiosol were basically performed as described by Stacl and Gorski, (1985) (Stack, Gorski 1925,

Endocrinology 117, 2024-2032) with some modifications as described in Fuhrmann et al. (1995)

z4
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(Fuhrmann, U. et al. 1995, Contraception 51: 45-52).

PCT/EP2008/059115

The substances that are described here havz higher binding affinity to the estrogen

receplor of raf prosiates than o estrogen receptors of rat nteri. In this case, it is assumed that

ERP predominaies in the rat prostates over ERw, and ERe predominates in rat uteri over EPf.

Table 1 shows that the ratio of the binding o prostate and uierus receptors qualitatively

coincides with the quotient of relative binding affinity (EBA) to human ER{ and EF.e of rats

(according to Kuiper et al, (1996), Endocrinology 138:

263-570) (Table 1).

Table 1
Estrogen Structure | hERe | hERpP | ERf/ | Rat nuterus | Rat prost. | prost.
RBA" |RBA' | ERe | ER(RBA) | ER(RBA) | ER/uterus
ER
Estradiol )3((;5 100 100 1 100 100 1
|
Estrone Cigtg 60 37 | 06 3 2 0.8
\I
170-Estra- Q:S:b 58 11| 02 24 1.3 0.5
diol o
Estriol Qﬁﬁ 14 21 1.5 4 20 5
5-Andro- 6 17 3 0.1 5 50
stene-diol -
Genisteine "5 36 7 0.1 10 100
I
Coumes- <3 94 185 2 13 24 18
trol 90

"Cited from: Kuiper et al. (1996), Endocrinolagy 138:

863-870
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Table 2 shows the vesults for one of the Sf-vinyl-estra-1,3,5(10)-triene-3,17-diol
derivatives (compounds 1) according o the invention. Compound 2 (SB-vinyl-estra-1,3,5(10)-

triene-3,17-diol is shawn as a reference.

26
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Table 2
at ute Rat prost.
Compound Rat uterus P prost. ER/uterus ER
ER(RBA) ER(RBA)
8B-Vinyl-estra- 1.7 167 98

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

90

N
LSS

8p-Vinyl-estra- 0.7

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

Compounds 1 according to the nvention as well as compound 2 show a higher binding
affinity io the estrogen receptor of ral prostates than to the estrogen receptor of rat uteri.
Componnd 1 i3 superior to compound 2 by a higher binding affinity to vat prostate esirogen
receptor and by a better dissociation regarding binding to rat prostate versus rat uterus estrozen
receptor.

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

action as well as pituitary gland action in favor of acticm 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 evulation (indirect effect by
influencing the secretion of pituitary gland hormaones) are performed on aduli female rats (body
weight of 220-250 g). The substances are subcutanzously administered four times on four
consecutive days. The first administration is carried out in the metestrus. One day after the last
adminisiraiion, the auiopsy is carried out, The number of oocyies in the Fallopian tube (effect on

the ovulation) as well as the uterus weight are determined.
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While estradiol praduces a dose-dependent ovulation inhibition and an increase in nterus
weight with an EDsg of 0.004 mg/kz 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 tesied in vivo on hypophysectomized juvenile rats. In a modification
of this operative methad, a GnRH antagenist (Cetrorelix) is administered to the animals. It is
examined whether the substance stimulaies follicular proliferaiion (maturation) in the avary.

The ovary weight is the measurement pararmeter.

In cach case, five animals (body weight 40-50 2) are assigned randomly to the treatment

groups. The animals are fed at libitum with a standard dict (altromin) in Malrolon cages in air-

conditioned rooms with a lighting program (12 hours of darkmess, 12 hours of light) and are

given acidified tap water to drink. For the s.¢ administration, (he test substance as well as the
control substance (estradiol E2) are dissolved in benzylbenzoate/castor oil (1--4 v/v).

Tuvenile female rats are cither 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 subentanecusly (reated (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 o the animals simultaneously with the compound aceording to the mvention of the
vehicle and the conirol subsiance esiradiol 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 vierus action and the pitoitary zland action and is excellently

suited for the treatment of female infertility, becavse of its follicle-stimulating action.
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Production of the Compounds According to the Invention

The compounds of general formula T according o the invention are produced as
described in the examples. Additional compounds of general formula T can be obtained by an
analogons procedure using reagents that are homalogous to the reagents that are described in the

examples.

Ftherification and/or esterification of free hydroxy groups is carried emt according to

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
o, P-stereoisomers. In the production of compounds aceording to the described processes, the
compounds in most cases aceumulate as mixtures of the corresponding o, f-isomers. The

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

According (o general formula I, possible substituenis 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-Substitnents are also introduced according to lnown processes by nucleophilic
addition of the desired substituent or a reactive precuvsor thereaf and are optionally further built

up.

The Sf-substituted estratriene-carboxylic acid esters according to the invention are
produced from the corresponding hydroxny steroids analogously to processes that are also known
(see, ¢.3., Pharmazeutische Wirkstoffe, Synthesen, Patente, Anwendungen [Pharmaceutical

Active Ingredients, Syntheses, Fatents, Applications]; A. Kleemann, J. Engel', Georg Thieme
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Verlaz Stuitgart 1973, Arcneimittel, Fortschritte [Pharmacentical Agents, Improvemenis] 1972

to 1935; A. Kleemann, E. Lindner, J. Engel (Editors), VCH 1937, pp. 773-314).

The estratrienc-sulfamaies according to the invention are available in a way that is Inown
in the art from the corresponding hydroxy steraids by esterification with sulfamoyl chlarides in

the presence of a base (Z. Chem. 15, 270-272 (1975); Steroids 61, 710-717 (1996)).

Subsequent acylation of ihe sulfamide group results in the N-acyl)sulfamates according
to the invention, for which pharmacokinetic advantages were already detected in the case of the

absence of an S-substituent (cf. DE 195 40 233 Al).

The regioselective esterification of polyhydroxylated sieraids with N-substitutzd and N-
unsubstituted sulfamaoyl chlorides is carried out according to partial protection of those hydroxyl
aroups that are to remain unesterified. Silyl ethers have turned out (o be protective groups with
selective reactivity that is snitable for this purpase, since these silyl ethers are stable under the
conditions of sulfamate formation, and ihe sulfamate Zroup remains infact when the silyl ethers
are cleaved again for regencration of the residual hydroxyl group(s) still contzined in the
molecule (Steroids 61, 710-717 (1996)). The production of the sulfamates aceording to the
invention with one or more additional hydroxyl groups in the molecule is also possible in that the
starling malerial is snitable hydroxy-steroid ketones, First, depending on the goal, ane or mare
hiydrozyl groups that are present are subjected to sulfamoylation. Then, the sulfamate groups
aptiomally 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 axo-(N-acyl)sulfamates are
converted by reduction into the eorresponding hydroxysulfamates or hydroxy-(M-
acyDsulfamates (Steroids 61, 710-717 (1996)). Sodivm borohydride and the borane-dimethyl

sulfide complex are suitable as suitable reducing agents.
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The infroduction of variable substituents in rings D of the estratriene slzeleton,
particularly the halogen atom (for example a fluorine atom) at C-atom 16, can basically be
carried out aceording to the chemical teaching that is known (o one skilled in the art, with which
the corresponding estratriene derivatives that are not substituted in 8-position are produced (see,
La.. Steroide [Steroids], L. F. Fieser, M. Fieser, Verlag Chemie, Weinheim/Bergstr., 1961;
Orzanic Feactions in Stercid Chemistry, J. Fried, 1. A. Edwards, Van Nastrand Peinhold
Company, New York, Cineinnati, Toronta, London, Melbourne, 1972; Medicinal Chemistry of

Steroids, F. J. Zeelen, Elsevier, Amsterdam, Oxford, New Yaorl:, Tokya, 1990).

Substituents according to general formula I can alsa be ntroduced in the stage of
estratrienes thai are already substituied in S-pasition, according to known methods in the art.
This can be uszful or necessary especially in the case of muliiple substitutions of the desired

final comipound.

Characteristic, but not limiting synthesis processes, which are nseful for providing
representative substitution patierns on the estrone sleleton, alzo in combination with several
substituents, are found in, for example: C(1) J. Chem. Soc. (C) 1965, 2915; C(7) Steroids 54,

1939, 71; C(8v) Tetrahedron Letters 1991, 743; C(SF) Tetrahedron Letters 1964, 1763; 1. Org.

Chem. 1970, 35, 465; C(11) 1. Steroid Bischem. 31, 1935, 549; Tetvahedron 33, 1977, 609 and I.

Org. Chern. 60, 1993, 5316; C(9) DE-OS 2035879; 1. Chem. Soc. Perk. 1 1973, 2095; C(13) 1.

Chem. Soc. Perk. 1 1996, 1269.); <(130) Mendeleev Commun, 1994, 187; C(14) Z. Chem. 23,

1983, 410.

The examples below are used for a wore detailed explanation of the invention.
Analozaously to the degradation of the Sf-vinyl grouping, other compounds of general

formula 1 can be obtained with use of reagents that are homalogons o the reagents that are

3\
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described in the examples.
Etherification and/cr esterification of free hydroxy groups is carried out according to the
methods that are common to one skilled in the art.

Example 1

83-Vinyl-16c¢-Fluoro-estra-1,3,5(10)-triene-3,17-diol

3-Methoxy-16a¢-fluor-8-vinyl-estra-1,3,5(10)-trien-17-one

7,3 g (23,5 mmol) of 3-methoxy-8-vinyl-estra-1,3,5(10)-trien-17-one in 65 ml THF are added
dropwise under argon to 30 ml of a 2M solution of lithium-diisopropylamide (60,0 mmel) in
THF / Heptan / Ethylbenzol, cocled down at -78°C, and then 16 ml (115,4 mmol) Triethylamin
and 7,6 wl (59,9 mmeal) chlortrimethylsilane are added one after the other, The reaction mixire
is subsequently warmed vp to room temperature in 1,5 h, washed with sodium bicarbonate
sclution, and extracted with n-Hexane. The collected crganic phases are washed with water,
draycd vver sodivm sulphate and concentrated by evaporation in a vacuum.

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

Rr=0,54 (Cyclchexance / Ethyl Acetate = 8/ 2)

6,5 g of the (3-Methony-S-vinyl-esira-1,3,5(10),16-teiracn-17-yloxy)-trimethylsilane crude

product are dissolved in S0 ml methylenchloride, combined with 53 (15,9numaol) N-
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flucrdibenzensulfonimide and mixed for 16 hours at room temperamee in the absence of light.
25 ml 2N hydrochloric acid are added, the arganic phase is separated and extracted several times
with methylchloride. The collected organic phases are washed with a sodium bicarbonate
solution, with water and with a saturated sodium chloride solution ane after the other, drayed
over magnesium sulphate and concentraied in vacuo. The obtained crude product (8.43
yellowish-brown oil) is purified by chromatography on silica gel (19/1 cyclcﬂwxanc/ethyl.
acetaic). In this way 1.65g (382, colourless foam) of 3-methoxy-160-fluor-S-vinyl-estra-
1,3,5(10)-trien-17-one and 2,08g (51% colourless foam) of 3-methoxy-S-vinyl-esira-1,3,5(10)-

trien-17-one are obtained.

3-Methaxy-16a-fluor-8-vinyl-estra-1,3,5(10)-trien- 1 7-one [H-NME. (CDCL3): &= 0,96 (s, 3H;
18-CH3), 3,76 (s, 3H, OMe), 5,01 (d, 1H; CI—I=CH2), 5,05/5,18 (d, 1H; 16-H), 5,13 (d, 1H;
CH=CH2), 5,54 (dd, 1H; CH=CH2), 6,59 (4, 1H; 4-H), 6,6% (dd, 111; 1-H, 2-H), 7,15 (d, 1H;

1-H, 1-H).

3-Methoxy-16i-flnor-8-vinyl-estra-1,3,5(10)-trien-17¢-ol und 3-methoxy-16c-iluor-8-vinyl-
estra-1,3,5(10)-trien-17f-ol

1,65 g (5,0 mmol) of 3-Methoxy-160-fluan-8-vinyl-estra-1,3,5(10)-trien-17-one are dissolved in
a mixture of 150 ml of THE and 150 ml of Methanol, cooled at 5%C and combined o 1,9 g (50,2
mmal) of sodimmbarohydride. 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 magnesiom sulfate and concentrated in vacuo.
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The obtained crude product is separated by chromatography 4511 silica gel (Cyclohexane / Methyl-
tert.-Buthyleiher = 13/ 1). According to this procedure 0,67 2 (40%) of 3-methaxy-160-fluar-S-
vinyl-gstra-1,3,5(10)-irien-17:-01 and 1,00 g (60%) 3-of methoxy-160-fluar-3-vinyl-estra-
1,3,5(10)-'trien-17;[3-ol are o‘btaincd in the form of a colorless foam.
3-Methoxy-160-duor-3-vinyl-esira-1,3,5(10)-trien- 1 7a-ot [H-NME (CDC13): 5= 0,72 (s, 3H;
18-CH3), 3,72 (d, 1H, 17-H), 3,75 (s, 3H; OMe), 4,90 (4, 1H; CH=CH2), 5,04 (4, 1H;
CH=CH2), 5,14 / 5,25 (dd, 1H; 16-H), 5,51 (dd, 1H; CH=CH?2), v,57 (d, 1H; 4-H), 6,67 (dd, 1H,

1-H, 2-H), 7,16 (d, 1H; 1-H, 1-H).

3-Methoxy-16a-Tuor-8-vinyl-gstra-1,3,5(10)-trien-17[-0l
1H-MMR (CDC13): &= 0,79 (s, 3H; 13-CH3), 3,75 (s, 3H; OMe), 3,81 (d, 1H, 17-H), 4,52 /4,95
(dd, 1H; 16-H), 4,89 (d, 1I; CH=CH2), 5,06 (d, 1H; CH=CH2), 5,51 (dd, 1H; CH=CH2), 6,57

(d, 1H; 4-1), 6,68 (dd, 1H; 1-H, 2-H), 7,15 (d, 1H; 1-H, 1-H).

16¢-Fluor-8-vinyl-estra-1,3,5(10)-trien-3,17p-diol

mmol) 3-mezthoxy-16a-fluor-6-vinyl-estra-1,3,5(10)-triecn-17f-0l in 9 ml of methylenchloride
under argon. The reaction mixture is cooled at -78°C and then combined with 1,9 ml (1,9 mmal)
of a IM solution of barotrichloride 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, (he water phase is exiracted several times with methylenchlaride, and the organic
phases are collected, washed with a saturated sodium chloride solution, dried with magnesinm

sulfate and concentrated in vacuo,

34
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The cbtained crude product is separated by chromatography on silica 3¢l (Cyclohexane / Ethyl
Acctate = 9/1). 26 mg (39%) of 1da-Fluar-S-vinyl-esira-1,3,5(10)-irien-3,1 7f-dicl are obtained

according to this procedure.

16a-Fluor-8-vinyl-estra-1,3,5(10)-irien-3,1 7p-diol [H-NWME (DMSO[Do]): o = 0,64 (s, 3H; 18-
CH3), 3,49 /3,57 (i, 1H, 17-F1), 4,70/ 4,84 (dd, 1 H; 16-H), 4,83 (d, 1H; CH=CH?2), 4,93 (d, 1H;
CH=CH2), 5,19 (d, 1H, 17-0H), 5,46 (dd, 1H; CH=CH2), 6,37 (d, 1H; 4-H), ¢,48 (dd, 1H; 1-H,

2-H), 6,29 (d, 1H; 1-H, 1-H), 8,93 (s, 1H, 3-OH).

Example 2

160-Fluor-8-vinyl-estra-1 -trien-3.17¢-diol

295 mg (0,30 mmal) of tetrabutylammoninmiodide are added to a solution of 30 mg (0,09
mimol) of 3-methoxy-160-fluor-S-vinyl-estra-1,3,5(10)-trien-17a-01 in 4 ml methylenchloride
under argon. The reaction mixture is cooled at -78°C and then combined with 0,8 ml (0,S mumal)
of a IM solution of boratrichloride 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 exiracted several times with mathylznchloride, and the organic
phases are collected, washed with a saturated Sodium Chloride solution, dried with magnesinm
sulfate and concentrated in vacuo.

The obtained crude product is separated by chramatography on silica gel (Cyclohexane / Ethyl
Acetate =7/ 3). According 1o this procedure 27 mg (94%) 160-Fluan-S-vinyl-estra-1,3,5(10)-

trien-3,17c-diol are obtained.
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160-Fluor-8-vinyl-estra-1,3,5(10)-trien-3,1 7a-diol 1TH-NME. (DMSO[D6]): &= 0,63 (5, 3H; 18-
CH3), 3,51 (1, 1H, 17-H), 4,52 (d, 1H, 17-0H), 4,85 (d, 1H; CH=CH2), 4,97 (d, 1H; CH=CH2),
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).
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Claims

1. SP-substituted estra-1,2,5(10)-tricne derivatives of general formula 1

7o
R13R R17

)

. . . 3 18 17 17
in which radicals B2, B8, R, '€ as well as PV and 7, independzntly of ane

another, have the following meaning:
3 18 - .
R means a hydrogen atom or a group R, in which
R"®  means a straight-chain or branched-chain, saturated or nnsaturated
C1-Cg-alkyl radical, a trifluoromethyl group,
an aryl, heteroaryl or aralkyl radical, opticnally substituted with at least

one radical independently chosen from a methyl, ethyl, rifluoromethyl,

pentafluoracthyl, wrifluoromethylthio, methoxy, ethoxy, mtro, cyana, halo-

, hydroxy, aming, mono(C)-Ce—alkyl) ar di(C-Cg—alkyl)amino whereby

both allzyl groups are identical or different, di(aralkyl)aming wherelby both

aralkzyl groups are identical or different, carboxyl, carboxyalkoxy, Cr-Cag—

acyl or C)-Cy—acyloxy as substituents;
. e 19 . 19, . .
an acyl radical “C(=0)F ", in which I is a straight-chain or branched-

chain of a C)-Cyg —alkyl radical atoms that is satwrated or unsaturated in
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up 1 three places and is partially or completely halogenated, or

20 . .
R means a group R SO,, in which

0
R

1s an P‘ZIRnI‘I aroup, wherely R21 and Rzz’ independently of one
another, mean a hydrogen atom, a C-C, —alkyl radical, a group
-C(=O)R23, in which R23 means a unsubsiituied or substituted,
straighi-chain or branched-chain C)-C g -alkyl radical that is
saturated or unsaturated in up to fee places and is partially or
completely halogenated, a cyclopropyl, cyclabutyl, cyclopentyl,
cyclohexyl or eyeloheptyl group, a C,-C | -cycloallkylalkyl radical
with 3 to 7 carbon atoms in the cycloallzyl partion and with an alkyl
portion of up to § carbon atoms or an aryl, heteraaryl or aralkyl
radical optionally substituted, with at least one radical
independently chosen fiom a methyl, ethyl, triflucromethyl,
pentafluroethyl, triflusromethylihio, methoxy, ethoxy, nitro, cyano,
halo-, hydroxy, amino, mona(C-Ce—alkyl) or di(C)-Cg—alkyl)
aming whereby both alkyl groups are identical or different,
di(arallzyl)amine whereby both arallyl groups are identical or
different, carboxyl, carboxyalkaxy, C) -Cy—acyl or Cy -Cag—acyloxy
groups as substituents; or,
together with the M atom, a polymethyleniming radical with 4 to 6 C

atoms or a morpholing radical,

R is a straight-chain or branched-chain alkenyl or alkinyl radical with 2 to 6 carbon
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atoms, which optionally can be partially or completely fluorinated,
R" is a methyl group or an ethyl graup,
16, . . .
R is a flourine atom in ci-position,
P and R'7 | in cach case independently of one anather, are a hydrogen atom and a
hydroxy group; or
- p20g, N X S . 12 ,23
a hydrogen atom and a gronp B'%0-, PS05- ar OC(E=0)E: 3 with B B® and R
. . . e e s 3
in each case in the meaning that is indicated under R
Compounds of general formula I according to ¢laim 1, in which P? is a hydragen
atom.
. . . . 8. .
Compounds of general formula T aceording to claim 1 or 2, in which R” is a vinyl,
ethinyl or prop-1-inyl group.
Compounds of general formula T aceording to any one of the claims 1 to 3 in which
17 17 Tom e e i Toe .
R and R are a hydrogen atom and & hydroxy group atom.
Compounds of general formula I according to any one of the claims 1 to 4 in which
8 : . e : o 16 e 17 apl? ..
R7is a vinyl, athinyl or prop-1-inyl group, 7 i3 a fluoring atom, R and " are a
hydrogen atom and a hydroxy group aton.
Compounds of general formula I to any one of the claims 1 63 5, in which R and RV
- e ot PN T L RN TR LI R L IS A
are a hydrozen atom and a zroup R°-0- or R77SO0,-0- with R and F7 in each case
in the meaning that is indicated under R®,
Estratriencs of general formula T aceording to claim 1 or 2, namely:
8f-vinyl-16u-fluorc-esira-1,3,5(10)-trienc-3,17a-diol
8p-vinyl-16u-flucro-esira-1,3,5(10)-triene-3,17)-diol

Sp-vinyl-16p-tluoro-estra-1,3,5(10)-triene-3,1 7p-diol
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8. Pharmaceutical compositions that conlain at least a ecompeonnd according to one of

claims 1 to 7 as well a3 a pharmaceutically compatible vehicle.

9. Use of the compounds of general formula I as defined in any one of the claims 1 to 7
for use as amedicament.

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

11. Use accarding to claim 10 for treatment of estrogen-deficiency-induced diseases and
conditions in women and in men.

12. Use according to claim 10 for reatment of peri- and posimenapausal symptoms.

13. Use according to claim 10 for the in-vitro treaiment of female infertility.

14
15.

16.

17.

19.

20

[\
—_

Use aceording o claim 10 for the in-vivo treatment of female infertility.

Use according to ¢laim 10 for the therapy of hormone-deficiency-induced symptoms

in ovarian dysfunction that is cavsed by surgery, medication, cte.

Use according to ¢laim 10 for hormone replacement therapy (HRT).

Use according to claim 11 in combination with selective estrogen receptor

modulators (SERM), for example raloxifene.

. Use according to claim 10 for prophylazis and therapy of rheumatoid arthritis

multiple sclerosis, and lupus.

Use aceording to claim 10 for prophylaxis and therapy of inflammatory intestinal

diseases and in particular Crohin’s disease

Use according to claim 10 for prophylaxis and therapy of inflanwnatory diseases of

the skin and in particular psoriasis.

. Use according to claim 10 for prophylaxis and therapy of cardiovasenlar diseases.

. Use accarding to ¢laim 10 for prophylazis and therapy of arteriosclerosis, high bload
pressure and hypertensive heart discase.

. Use according to ¢laim 10 for prevention and (reatment of prostate hyperplasia.

. Use according to ¢laim 10 in combination with antiestragens and/or selective

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

25. Use according o claim 10 for treatment of diseases of the inumune system.

26. Use of the cormpounds according to claim 10 for the treatment of endometriosis.

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

28. Use of the compounds aceording to claims 10 for the stimulation of hair growth.
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una porcidén de alquile de hasta & &tomos

independientenente entre metilo, etilo, trid
pentaflurcscilo, triflucrometilitiol, netoxilo, etoxilo,

nitro, c¢iano, halao hidroxileo, amine, mono (C-Ce-algquil) o

di(C1-Ce=alguil) amino, donde ambos grupos alguilo  son
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grupo vinileo, etinilo o prop-l-inilo.
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Ademés, una realizacidn particular de la presente

invencidén son los compusstos de f£Hrmula general I donde R®

hidrégeno y un grupo hidroxilo.
Los compuestos de férmula general I dondz RY y/a

son un Atomo de hidrdgeno vy un grupe RY¥-0- o RY?™S0.-0-,
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radical (C;-Cg)alquileo, siempre . que no  se  indique  algo
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De acuerdo con la de

£ilo, ter-butila, pentile, isopentilo,

Los grupos alcoxilo OR'Y® e las compuestos de

gernizral I puaden contener en cada caso un radical alguilo de

inicidn proporcionada con anterioridad,

acuerdo con la de
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mencionarse los Jrupos ciclopropilo

_________ , ciclobutilo,

dtomos de carbono en la porcidén del cicloalquilo; los
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hasta 8 atomos de carbono.

incluyen los grupos ciciopropilmetilo, ciclopropiletilo,

presente  invencidn incluyen los  radicales 2, 3 6 4~
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carboxilo, carvkboxzialcoxzilo, C1-Cho—acilo o Ci-
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como radicales arvalquilo son apropiados, por ejemplo, los

Los  grupos y  los  radicales algquilo  pueden  estar

parcialmente o completamente sastituides con 1-5 dtomnos
haldgenos, grupos hidroxileo o grupos C1-Cyg—-alcoxilo.

Un radical vinilo o alilo se define primariamente como
un radical C,-Cg-alquenilo.

g—algui

omo un radical etinilo o un

Uno o dos grupos hidroxilo en los dtomos de carkaono 3y
16 pueden estar estervificados con un acido C;-Cig-monc o
policarhoxili alifatico, e cadena recta o cadena

(]

1=-

ramificada, saturado o insaturado, o un &cido carboxil

z

£ . 7’ .« v .« +
- Acidos monocarboxilicos: dcide f£érmico, Acidoe acético,

dcido propidnico, é&cido butirice, &cide ischutiriceo, &acido
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1961, p. 72 y siguientes: Dr. H. P. Fiedlar, Lexikon dar
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Endocrinolagy 138: 862-870) (Tabla 1).

IEstré-geno EstrusturahERahERPEEP, TTeers de Eréstata Jde L:P
FELYFEL*EFA rata rata rristatz’
lEF.(RBI—.) EE (FRA) ER nLaro
Estradiol Wi:IE;tg 100 100 1 [100 100 1
Estrona mi:ﬁgi§ 60 [37 0,63 2 0,8

—
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N
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~
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w
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170-estradiol NO/G(?D 58

androstendiol
H R OH
l/
Genisteina oA 5 e 7 o1 10 100
o
Cumestrol O S 94 |185 |2 1,3 24 18
' 0 0

*Citado a partir de Kuiper et al. (1996), Endocrinclogy 128;
En la Tabla 2 se ilustran los vesultados de uno ds 1laos

derivados de Bfp-vinil-estra-1,3,5(10)-trien-3,17-diol

(compuesto 1: 8f-vinil-estra-1,3,5(10)-16u-flucre-~-3,17-diol)

de acuerdo con la invencién., Se presentan a modo de
referencia unc de los derivados de ef-vinil-sstra-1,3,5(10)-
tirien-3,17-diol (compuesto 2 SP-vinil-estra-1,2,5(10)-
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sustancia estimula la prolifevacién foliculaxr (maduracidén)
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Produccidén de los compuestos de acuerdo con la invencién

Los compuestos de férmula gensral I de acusrdo con la

homélogos a los reactivos gue se describen en los ejemplos.
hidroxilo lihres se realizan de acusrdo con métodos qus son
conocidos por aquellos entrenados en la técnica.
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2l casac de la ausencia de un sustituyente & (véase DE 195 40

acqusllos  grupos hidroxila  gque han de permanscer sin
cstevificar. Los é&teres de s3ililce han probado zz2r grupos

sstables bajo las condicicnes de la

y también porgue el grupo sulfamatco permanece intacto cuando

¢ los grupos hidroxilo residualzs gue aln subsistan en la
molécula (Steroids 61, 710-717 (1996)). También serd posible
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limitativeos que son Mtiles para proporciconar patronsz de
susititucidin repressntativos en el essquselset
binacidn con varios susticuyentes, puedan
“hem. Scc. (C) 1968, 2915;
C(7) Stercids 54, 1989, 71; C(%w) Tetrahedron Letters 1991,

74%; C(3f) Tetvahedron Letiters 1964, 1763; J. 0Org. Chem.
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Los ejemplos a continuacidn se usan para proveser una
explicacidn més detallada de la inv Dz forma andloga
a la degradacién de los grupos 8pf-vinile, es posibkble ohtener
stros  compuestos  de drmula general T con el uso  de
en los ejemplos.

La eterificacidén y/o la esterificacidn de los grupos
hidroxile libres s2 realizan de acuerdo con métodos dqus son
conocidaos por aquellos entrenados en la téonica.

Ejemplo 1: 8B-vinil-l6a-fluoro-estra-1,3,5(10)-trien-3,17~

diol

3-metoxi-l60-fluoro-8-vinil-estra-1,3,5(10)-trion-17-ona

7,2 g (22,5 mnol) de 2-netoxi-8-vinil-sstra-1,3,5(14)-

o
in

trien-17-cna en 65 ml THF s=2 agragan por Jgoteo bajo argdn a
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5 g (1%,9 mmol) de

3
(a1}
=<
n
[
[l
>
ot
=
)]
(il
<
1]
i~
l_l
YY)
[7]]
<
[{H]
(2
(h
[77]
(PEN
[}
]
0
I_l
O
[}
[
[}
Cr
[}
()

organica se separn

salucidn de bicarbonato de sodio, agua y solucién saturada
de cloruro de sodio de

orma consecutiva, se secan sobre

sulfato de magnesio, y se concentran al vacio, E1 producto
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en bruto obtenido (8,42 g de un acsite amavillento-marzdn)

e silice
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(ciclohezano/acetato de etilo = 19/1). De cste modo se
obticnen 1,6% g (38%, espuma incolora) de 2-metoxi-160-
fluoro-8-vinil-estra-1,3,5(10)-trien-17-ona y 2,058 g (51%,
espuma incolora) de 3-netoxi-8-vinil-estra-1,2,5(10)-trien-
17-ona.

3-metoxi-l6u-fluoro-3-vinil-zatra-1,23,5(10)-trien-17-ana -
, 3H; 18-CHs), 2,76 (s, 2H; OMe),
5,01 (4, 1H; CH=CH,), &,05/%,13 (d, 1H; 16-H), 5,13 (d, 1H;

CH=CHp), 5,54 (dd, 1H; CH=CH,), &,59 (4, 1H; 4-H), 6,69 (dd,

3-metoxi-l6a-fluoro-8-vinil~estra-1,3,5(10)-trien-170-01 A%
3-metoxi-l6a-fluoro-8-vinil-estra-1,3,5(10)-trien-173-0l

Se disuelven 1,65 g (5,0 mnel) de 3-metoxi-1Go-fluoro-

con 1,4 g (50,2 mnol) de borohidrure de sodic. La
reaccidn se agita durante el calentamie:

temperatura ambisnte, lo que se prolonga por 1,% horas.

Luego se agregan 10 ml

b

finalmente 8= 3sca  al vacio. El  rvesiduo se&  disuslve

[¥1]

nuevamente en agua y se extrae varias veces con acstato de

etilo. La

n

8&  Secan  con

{, n
o
!_‘
Fh
Q

ato de magnesio y se concentran al vac
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El producto en  brutoe  obtenido s separa  por

cromatografia en gel de silice (ciclohexano/metil-ter-butil

te procedimiento, s& obtiensan

o]
0]
[¥3]

er = 13/1). De acusrds coi
0,67 g (40%) de 3-metoxi-lGu~fluor-8-vinil-estra-1,2,5(10)-

I-metoxi-16a-flucr-8-vinil-
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estra-1,3,5(10)~trien-I7p-0l &N forma de una Sspuma

d-metoxi-16a-flusr-8-vinil-estra-1,3,5(10)-trien-17a-0l  'H-

NMR (CDCls): & = 0,72 (s, 3H; 18-CHy), 2,72 (4, 1H, 17-H),

CH=CH,), &5,14/5,25 (dd, 1H; 16-H), 5,51 (dd, 1H; CH=CH,),

6,57 (d, 1H; 4-H), 6,67 (dd, 1H; 1-H, 2-H), 7,16 (d, 1H; 1-

l6a-fluoro-8-vinil-estra-1,3,5(10) -trien-3,17B-diol
Se agregan 690 g (1,87 o l) s ioduro cle
tetrabutilamonoo a una scolucidn de 70 mg (0,21 mwmol) de 3-
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ml des d= clovuro ds metilsne bajo avgin. La mezcla de

reaccidn se enfria a -78°C, y luego 3¢ cambina con 1,9 ml
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(1,9 mmol) de una solucién 1 M de triclorure de horo en

clorurc de metileno. La mezcla s agita por 0,5 horas a -

8°C, finalwente se& callenta hasita la tempsratura aubilente vy
se fragua con agua. Se z2para la fass orgénica, ze extrae la
fase acucsa varias veces con cloruro de mnatileno y  se
recolectan  laz  faszes organicas, ge  lava con solucidn

saturada de clorure de sodic, s& s=ca con sulfato de

concentra al wvacio.

1y

nagnesic y s

Fl producito =1 bhruto obtentdo e Separa pox

(DMSO[DE]): & = 0,64 (s, 3H; 18-CHs), 32,49/2,57 (t, 1H, 17-
H), 4,70/4,34 (44, 1H; 16-H), 4,8% (d, 1H; CH=CH,), 4,98 (d,
1H; CH=CH
6,37 (d, 1H;4-H),6,483 (d4, 1H; 1-H, 2-H), 6,99 (4, 1H; 1-H,
i-H), 8,93 (s, 1H, 3-0OH).

Ejemplo 2: léa-~fluoro-8~vinil-estra-1,3,5(10)-trien-3,17a~-

;diol

Se agregan 295 Tl (0, &0 mmal) da iodura de

tetrabutilamonic a una solucidn de 30 mg (0,09 macl) de 3-

rure de metilsno bajo argén. La nszcla ds reaccidén
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se enfria a -78°C, v luego se combina con 0,8 ml (0,3 mmol)
de una solucién 1 M de triclorure de bhoro =n clorurce de

saturada de cloruro de sodio, 38 32ca  con sul
magnesio v se concentra al vacio.
n d

El producto en bruto ohbtenido 5e separa por

ciclohexano/acetate de etilo
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= 7/3). D& acuerdo con &s3tes procedimisnita, se obtiznsn 27 mg

(DMSO[DA]): & = 0,63 (s, 3H; 18-CHs), 3,51 (t, 1H, 17-

&
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Reivindicaciones

no 8f-sustituidos
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en donde los radicalss B3, RS, R, Fﬁs, asi como RTT oy RO,
independiantamente uwnos de  otros, tisnen el siguiente

N Grupo R'e,
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donde

R'e reprzsenta un rvadical C1-Ce-alguils de cadasna recta
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’ donde anbos

grupos aldquilo son iguales o diferentes, di(aralgquil)amino,

dondes  ambos  grupos aralquileo son  iguales o diferentes,

0

arboxila, carbozialcozileo, €1=-Chg-acilo o Ci1-Chp—aciloxilao

como sustituyentes;
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un radical acila -C(=0)RY?, donde R &s una cadena

nte o conpletamante halogenado, o

RY® representa un grupe RPS0;, donde

un  aAtomo  de

‘s ™) 2
,un grupo -C (=0) R?,

2 .
donde R?? represar

o sustituido, de cadena recita ¢ cadesna rami
saturado o insaturado en hasta tres lugarss, y Jue esta
parcialmente O completamnente halogenadao, un Jrupo
cicleopropilo, ciclabu
cicloheptilo, un radical Cy-Cis—-cicloalguilalquilo con entre
3y 7 Atonos de carbono en la porcidén de cicloalguilo, y con
una porcién de alguilo de hasta 8 atomos de carbono, < un

> o aralguilao opcionalmente

sustituido Con al Mmenos un radical seleccicnado

di(C1-Cg—-alguil) aminc, donde ambos grupos alquile  son

ignalss o diferventes, di(aralguil)amino, donde ambos grupos
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sustituyentes; o
junte con el Adtomo de N, forma un radical polimetilsnimino
Mo S (:]_e (Y= "‘b("pl'\\ r, & N ia "]1 ¢ d] Mnmoxr fl_)lln

F® cg un radical alquenilo o alguinilo oz cadena recta

z

s oentre 2y 6 Atomoz: de carkono, que
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y R, en cada caso indspendientasmsnte uno deal
otros, son un dtomo de hidrdgenc y un grupo hidroxilo; o

s . . - 2
un atom> Jde hidrdgeno yvooun grupo  RTURO-, ROSOQ_ u

significado que se indica bajo R3.

Al

2. Compuestos de férmula general I de acuerdo con 1
Sdgena.

3.Compusstos de fdrimula gensral I de acusrde con la

2, cdonde R8 =S
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4. Compuestos de £érmula general I de acuerdo con
cualguizra de las reivindicacionss 1 a 2 donde RY v RY’ son
un Atomo de hidrdgenc v un grupo hidroxilo.

eneral I de acuerdo con
cualquizra de las reivindicaciones 1 a 4, donds R® zs un

8 un atomo de

I

l‘:'j_'g:]_l':u:» V’I"\'I-lu (—-‘t'l]n’l.lm ] L_)tn]_l'—-|-]_11:l_ln.u
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cualquiera ds las indicaciones 1 a &, donde
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8p-vinil-16p-fluoro-estra-1,3,5(10)~trien-

8. Composicicnes farmacéu
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ads qus S22
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17B—di01

r 1
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p-diol.

cicas gue contienen  al

neno un conmpuesto de acuerddc Con una de las

reivindicaciones 1 a 7, y también un vehiculo compatible con
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a medicamentos.
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10. Uso de los compuestos de férmula gensral I caomd
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la produccidén de agentes

deficiencia de estrdgsno en nujeres y hombres.

v de enfermedades y condicionss inducid
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12. Uso de acuerdo con la reivindicacién 10, para el

tratamiento de sintomas peri y posmenopausicos.

o
0

=
Y
[
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el
0

14. Uso de acuerdo con la reivindicacidn 10, para el

tratamiento inn vive de la in

l_lv

15. Usc de acuerdo con la reivindicacidn 10, para la

crapia des sintomas inducideos por la deficisncia d2 hormonas

[
N

uncién ovarica provocada por cirugia, medicacién

16, Usc de acusrde con la reivindicacidén 10, para la

eenplazo de hormonas (HRT).
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17. Uso de acuerdo con la reivindicacién 11, e

combinacidin  con moduladors:
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19. Uso de acuerdo con la reivindicacidn 10, para la
profilaxzis vy la  terapia Jde  enfermedadez  intestinales
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profilaxis y la terapia de znfermsdades cardiovasculares.
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ivindicacidn 10, para la

24, Uso de acnerdo con la reivindicacién 10, en

258, Uso de acuerdo con la reivindicacidén 10, para

T e =

tratamiento de znfermedadass del sistema inmuna.

28. Uso de los  compuestos  de acuerdo  con la

reivindicacidn 10, para estimnular el crecimientc del

as
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ESTRATRIENOS 8-BETA-SUSTITUIDOS COMO ESTROGENOS DE ACCION
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su uso come ingredientes farmacéuticos actives Jgue tienen

una mayor a

voen el ovario en comparscidn

, con su produccidin, su uso terapéutico, y con
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