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. WD 2007/ 062876 PCT/ EP2006/ 011728 Prodrugs of ER(3-Sel ective Substances,
Process for their Production, and Pharnmaceutical Conpositions that Contain
These Conpounds The invention relates to prodrugs of ERB-sel ective
-substances of general forrmula (I), R3 XR2 | HCn STERODWO X+ R O
Guppe Z (I) [Goup Z] a process for their production, pharnmaceuti cal
conpositions that contain these conpounds, and their use for the production
of pharmaceutical agents. Estrogens play an inportant role in the organism
in both sexes. In the maturing organism estrogens are involved in the
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a process for their production, pharmaceutical compositions that contain these compounds,
and their use for the production of pharmaceutical agents.

Estrogens play an important role in the organism in both sexes. In the maturing
organism, estrogens are involved in the imprinting of sex characteristics. In both sexes,
estrogens control the changes in the organism during sexual maturation, such as growth
spurts and then the completion of bone growth. In all phases of life, estrogens play a central
role (1, 4) in bone metabolism in both sexes. Their loss results in the degradation of bone
substance and involves the risk of an elevated brittleness of the bone.

In women, the estrogens that are secreted by the ovary predominate in the organism.
In pregnancy, the placenta forms large amounts of estrogen. In men, estrogens are produced
primarily “peripherally” by the aromatization of testosterone or the adrenal androgens in
various effector organs, such as the central nervous system (CNS), the bones or the intestinal
epithelium. This adaptation makes possible physiological estrogen effects in men at very low
estradiol levels in the blood. In men and women with a genetic defect of the aromatase or the
estrogen receptor, the bones are severely disrupted relative to growth and development (2).

While for natural estrogens, the oral administration (10) is problematic owing to its

low oral bioavailability, conventional chemically modified estrogens with improved



.bioavailability (for exanple ethinyl estradiol) often have the drawback of
produci ng a considerably increased estrogenic action in the liver (3, 9,
10). This hepatic estrogeneity relates to a nunber of functions, such as
.transport proteins, |iponetabolism blood pressure regulation and clotting
factors (5, 7, 11, 12, 14). Also, the especially inportant secretion of
|GF-1 (8) for the preservation of nuscles and bones is negatively affected
by hepatic estrogenic actions (12, 13, 6). In WD 01/77139, new
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Drawbacks of these 8B-substituted estratrienes are their deficient oral bioavailability
as well as the metabolic instability.

From WO 01/91797, steroidal compounds are known that are bonded via a group
—SO,NR!R? to erythrocytes and accumulate there. The concentration ratio of the compounds
between erythrocytes and plasma is 10-1000:1, preferably 30-1000:1, such that a depot
formation in the erythrocytes can be mentioned. By the strong bond of the compounds to the
erythrocytes, the metabolization is avoided while passing through the liver.
Disadvantageously, despite a reduced metabolization with the indicated dosages, no therapy-
relevant active ingredient levels are given.

It is therefore the object of this invention to provide prodrugs of ERB-selective
compounds, which make the ERB-selective compounds orally bioavailable.

This object is achieved by sulfamoyl compounds of 83-substituted estratrienes of



‘RRR HCn Il R STEROD OO x1 Guppe Z [Goup Z] (I) in which n can

mean a nunber 0 - 4, Rl can nean a radical -SO2NH2 or -NHSO2NH2, whereby R2,
R3 and X, X1, independently of one another, stand for a hydrogen atom a

-hal ogen atom a nitrile group, a nitro group, a Cl-5-al kyl group, a CPF2p+1
group with p=1-3, a group OC(O) -R20, COORZ0, OR20, C(O NHR20 or OC(O NH R21
wher eby R20 and R21 are a Cl.5-al kyl group, a C3-8-cycl oal kyl group, an aryl
group, a.Cl-4-alkyl ene aryI group, a C]A-al kyl ene- C3. 8- cycl oal kyI group or a
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X1, independently of one another, stand for a hydrogen atom a haI ogen
atom a nitrile group, a nitro group, a Cl-5-al kyl group, a CpF2P+1 group
with p=l-3, a group OC(O) -R20, COOR20, OR20, C(O) NHR20 or OC(O NH R21,
whereby R20 and R21 are a Cl1.5-al kyl group, a C3-8-cycl oal kyl group, an aryl
group, a O _4-al kylene aryl group, a Cl-0-al kyl ene-C3-8-cycl oal kyl group or
C3- 8- cycl oal kyl ene- Cl- 4-al kyl group, and R20 in addition can nean a
hydrogen, or R3 can nean a radical -SO2NH2 ors- NHSO2NH2, 4 whereby R. R2
and X, X1, independently of one another, st a hydrogen atom a
hal ogen atom a nitrile group, a nitro g(ou Bi kyl group, a
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in which n can mean a number 0 —4,

R! can mean a radical -SO,NH, or -NHSO,NH,,
whereby R%L RPand X, X, independently of one another, stand for a hydrogen
atom, a halogen atom, a nitrile group, a nitro group, a C;_s-alkyl group, a
CpFap+1 group with p=1-3, a group OC(0)-R*’, COOR*, OR*, C(O)NHR™ or
OC(O)NH-R?,
whereby R¥* and R* are a C,.s-alkyl group, a Cs_g-cycloalkyl group, an aryl
group, a Cy4-alkylene aryl group, a C;4-alkylene-C;.g-cycloalkyl group or a
Cs.g-cycloalkylene-C; 4-alkyl group, and
R* in addition can mean a hydrogen atom, or

R? can mean a radical -SO,NH; or -NHSO,NH,,
whereby Rl, R3 and X, Xl, independently of one another, stand for a hydrogen
atom, a halogen atom, a nitrile group, a nitro group, a C;.s-alkyl group, a
CpFap+1 group with p=1-3, a group OC(0)-R*’, COOR?’, OR¥, C(O)NHR® or
OC(O)NH-R?,
whereby R*® and R* are a C;_s-alkyl group, a Cs.g-cycloalkyl group, an aryl
group, a Cj4-alkylene aryl group, a C;4-alkylene-Cs_g-cycloalkyl group or
Cs.s-cycloalkylene-C; 4-alkyl group, and
R in addition can mean a hydrogen, or

R®  canmean aradical -SO,NH, or -NHSO,NH,,



CpF2p+1 group with p=I-3, a group OC(O -R20, COOR20, OR20, C(O NHR20 or
OC(O NH R21, whereby R20 and R21 are a Cl.5-al kyl group, a C3-8-cycl oal kyl
group, an aryl group, a Cl4-al kylene aryl group, a

C - 4-al kyl ene- C3. 8-cycl oal kyl group or (C3-8-cycloal kyl ene-C 4-al kyl group,
and R20 in addition can nean a hydrogen, and STERO D stands for a steroidal
ABCD-ring systemof fornmula (A): R' Fta RRs R3 (A) whereby the radicals
R3, R8, R16 and R17 have the foll ow ng neanings: R3 can be Z and R17 can be
an OH group, a tri(g-C4-alkyl)silyloxy group or a group OC(O-R20 or R3
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met hyl group, whereby the substituents R16 and R17 in each case can be both
in a-position and i n\éﬁfoﬁiﬂgﬂﬁl on, and their pharmaceutically acceptable
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(4)

whereby the radicals R, R3, R'® and R'” have the following meanings:

R3 can be Z and _

R canbe an OH group, a tri(C;-C4-alkyl)silyloxy group or a group OC(O)-R¥ or
R? can be OH, OMe, a tri(C;-Cy-alkyl)silyloxy group, or a group OC(0)-R* and
R7  canbeZ ’

R® can be a branched or straight-chain, optionally partially or completely
halogenated alkyl, alkenyl or alkinyl radical with up to 3 carbon atoms,
R can be a hydrogen atom, a halogen atom, or a methyl group,
whereby the substituents R*®and R!7 in each case can be both in o-position and in B-
position,
and their pharmaceutically acceptable salts.
In addition, this invention comprises the new compounds as pharmaceutical active
ingredients, their production, their therapeutic application and pharmaceutical dispensing

forms that contain the new substances.



-estrogen (nother estrogen) after saponification of the ester group Z. By
absolute and relatively greatly weakened actions via the ER a, undesirable
estrogen effects of any standard estrogen therapy on the uterus, the nmanmary
-glands and the |liver are avoided, as they are typical of non-dissociated
estrogens. The conpounds according to the invention have therapeutically
advant ageous estrogenic activities if they are nediated by the ER (3, in
particular in the central nervous system in the circulatory systemand in

the bones. The_substances accordin o.the invention, are preferab used
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t her ef ore di sadvant ageous, since estrone is a |less effective estrogen than
estradi ol .P9RfS-advant age of the substances according to the invention in
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simultaneously more therapeutically effective and, in comparison to the prior art, more
compatible pharmaceutical agents are made possible.

The substances according to the invention are cleaved enzymatically or hydrolytically
in the body, whereby no steroid sulfatases (STS), such as, for example, for cleavage of
estradiol-3-sulfamate, are required. Thus, the inhibition of the steroid sulfatase that is typical
of estrogen-3-sulfamates and disadvantageous for achieving strong estrogenic effects can also
be avoided, which is typical of estrogen sulfamates in humans. In the case of oral therapy
with natural estrogens (estradiol, estradiol valerate, estrone sulfate, conjugated estrogens), but
also in that with estradiol sulfamate, high levels of estrone dominate in the blood (10).

Unlike in the cycle, the concentrations of estradiol in the blood are lower than those of
estrone. This is therefore disadvantageous, since estrone is a less effective estrogen than
estradiol.

An advantage of the substances according to the invention in comparison to those in
the prior art is the preferable release of the respective mother estrogen, thus, for example, 8-
ethylestradiol, 83-methylestradiol, 8B-vinyl estradiol and 8 B-difluorovinyl estradiol, instead

of that of the inactive estrone derivatives.



.preparations or in conbination in particular with antiestrogens or

. gestagens. The conbination with ERa-sel ective antiestrogens or with
antiestrogens that are peripherally- selectively active, i.e., that do not
.pass through the blood-brain barrier, is especially preferred. The

subst ances and the pharmaceuti cal agents gontaining themare especially
suitable for the treatnent of perinenopausal and postnenopausal synptons,
in particular hot flashes, sleep disorders, irritability, nmood sw ngs,

i nconti nence, vaginal atrophy, and hornone- deficiency-induced nental

di sorders. The Beromnevads efrgenetal oraula @nacsording tedhepventiquerstheir ut i on and

R A s L R L

nass | 0Ss [rBparPQss B ORANS At MOIREYArtRithr SR HiRi@stecHensBgestaded NEe Who have
undergone = hysterectomi es or in wonmen who were treated wth LHRH ant agoni sts

or agoni st®mtisatmnswth PRotselekctivhiagiesThgenp oo vithgetiestrogRip thel are penpheaalhni st s

according tp the invention can be used al ope, or,.in conbination wth
ant i est r ogeiRSIVElY ARaLE: HHFBPECHRSS GrodhEiopa-tide PR b easpely
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The prodrugs of ERB-selective agonists according to the invention can be used alone

or in combination with antiestrogens, aromatase inhibitors or selective estrogen receptor
modulators (SERM) for the treatment of prostate hyperplasia to avoid estrogen deprivation or
to reduce the effects thereof.

As antiestrogen, preferably 7alpha-[9-[(4,4,5,5,5-pentafluoropentyl)sulfinyl]-
nonylJestra-1,3,5(10)-triene-3,178-diol (fulvestrant) is used.

As the aromatase inhibitors that are to be used, the following are considered:
anastrozole, atamestane, fadrozole, formestane, and letrozole.

As SERM, compounds that are selected from the following group are considered:
raloxifehe, tamoxifen, and 5-(4-{5-[(RS)-(4.4,5,5,5-pentafluoropentyl)sulfinyl]-
pentyl} phenyl)-6-phenyl-8,9-dihydro-7H-benzocyclohepten-2-ol (WO 00/03979).

The compounds are also suitable for alleviating symptoms of andropause and
menopause, i.e., for male and female hormone replacement therapy (HRT), namely both for
prophylaxis and for treatment, in addition for treating symptoms accompanied by a
dysmenorrhea as well as for treating acne.

In addition, the substances can be used for prophylaxis against hormone-deficiency-

induced bone mass loss and osteoporosis, for preventing cardiovascular diseases, in particular



.7 vascul ar diseases such as arteriosclerosis, for inhibiting the
proliferation of arterial snmooth nuscle cells, and for treating primry
pul nonary hi gh bl ood pressure. In addition, the substances can be used for
.treating inflammtory di seases and di seases of the inmmune system in

parti cul ar autoi nmune di seases, such as, #.9g., rheumatoid arthritis,
multiple sclerosis, Crohn's disease as well as endonetriosis. The conpounds
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or antagonists, chemotherapy).

Finally, the compounds of general formula (I) in connection with progesterone
receptor modulators, for example mesoprogestins, such as asoprisnil, can be used,
specifically especially for use in hormone replacement therapy and for treatment of
gynecological disorders.

In addition, the compounds of general formula (I) according to the invention can be
used for the treatment of alopecia, caused by, for example, chemotherapy.

A therapeutic product that contains an estrogen and a pure antiestrogen for
simultaneous, sequential or separate use of the selective estrogen therapy of perimenopausal
or postmenopausal conditions is already described in EP-A 0 346 014.

In terms of this invention, “C;.s-alkyl group” is defined as a branched or straight-
chain alkyl radical with up to 5 carbon atoms, which can be substituted by, for example,
halogens, OH, or CN. As examples, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, tert-
butyl or n-pentyl can be mentioned.

The above-mentioned “Cs_g-cycloalkyl group” according to the invention means a
monocyclic or bicyclic group, which can be substituted by, for example, halogens such as
fluorine, chlorine or bromine, OH or CN, such as, for example, a cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl or a hydroxycyclohexyl group.



. monocyclic or bicyclic group, which can be substituted by, for exanple,

hal ogens such as fluorine, chlorine or bromne, OHor CN, such as, for
exanpl e, a cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or a

- hydr oxycycl ohexyl group. 8 In terns of this application, the term™"aryl
group” is defined as a substituted or undubstituted aryl radical with 6 to
15 carbon atons, for exanple a phenyl group, a substituted phenyl group,
such as a haloph nyl group, or a nitrophenyl group, or a naphthyl group. In

terms of this application, the term"Cl4-al kyl ene aryl group efined as
a di - substi tut’ég‘*r@ﬁ fhis apnlication, g tepm “&rys gRwp; { eé'@eg\,gms%‘tfsupg T one aryl

radical . %ﬂglﬁ'bs{lﬂlq&f%gls]iadfcgpﬁtg B'to hg\égrbzntaﬂ)n}é f xQﬁﬁB éaat Zlﬂ%(%ﬁf) epy the aryl

radical can carry a ronal substituents, suc a hal ogen

at om Exanpbsiutad eheénybgronpl sghasp harophenym@kmipeazyhlt@phmm gtoupt er asapbihyl hi s
application, the term"Cl. 4-al kyl ene-C3. 8-cycl oal kyl group” is defined as a
di - subst i 208 aI kyl radical that is substi tuted with a C3-8-cycl oal kyI

radi cal . Both V, « L
cycl oal kyl r adl ca gggagggﬁﬁfcgﬁ%rﬂ%%ﬁgl %&F?@ugﬁnﬁ@ﬁ%d‘é@g ?aor exarrpl e,
a hal ogen sabmte&kypﬁadﬁ:aaw&nal 1ssyl@§tm|rted1txarﬂheat hepkt, oreyaeylabdixall MBetinyddicais

cyclohexyl ethyl group. In terns of this application, the term
" C3. 8- cycltogatheyhare? @11%CadPRWFtOWoWBGTePSéﬂﬁmlﬁééllcale{-@n&a’a}/ addigenalt yt ed

C3- 8- cycl C t i cal .

Bot h radlgg §¥% éfﬁﬁg& ﬁﬁe&%ﬁ%h %Bﬁggﬁﬁgﬁ&aﬁgﬁﬁﬁﬁ%aﬁﬁé%4mﬁﬁg¥hPéﬁg can

carry addllialdbaaj:ylgﬁlﬂpstltuents such as, for exanpl e, a hal ogen atom

Exanpl es are a propyl cycl oh xyI or. buty exyl group, A

trialkylsil yI o’y ¥}Il%aPH‘ J&ﬁtl@kél?ﬁ‘pt]egn §1 1‘1{1%‘\;1 @rqyyfjoelévl pisdefined oy ¢ -

butyldlnet f e term
“hal ogen atg érﬁ Slﬂy&tl | ne dch@Fﬂulggﬁﬁr},guﬁg&ﬁﬁg%c3 ghéy%%dg%&‘ggg dé%q' Bg?lne atom
Fl uori ne, raditas tdgeﬂﬂﬂﬂaxbrm IRecagion gromef,evhicechy thheyeloahgradiod] das cpref er abl y

0, 1 or 2. Rl preferably neans group, - SO2NH2, whereby R2, R3, X1 and X,
i ndependerfdfiioggl Subﬁgu%%tslﬁ%r gfré’xﬁméke? hplogersafopy. Iiaiaxrg)rlesare at om or an CH

or a met h%&oﬂérﬁﬂ@thyl cyclohexylmethyl or cyclohexylethyl group.

In terms of this application, the term “Cj_g-cycloalkylene-C;4-alkyl group” is defined
as a di-substituted Cs.g-cycloalkylene radical that is substituted with a C;4-alkyl radical.
Both radicals together have 4 to 12 carbon atoms, whereby the group can carry additional
substituents, such as, for example, a halogen atom. Examples are a propylcyclohexyl or
butylcyclohexyl group.

A trialkylsilyloxy group is, for example, a trimethylsilyloxy group or a tert-
butyldimethylsilyloxy group. '

Within the scope of this invention, the term “halogen atom” is defined as a fluorine,
chlorine, bromine or iodine atom. Fluorine, chlorine and bromine are preferred.

[

The number “n” is preferably 0, 1 or 2.

R! preferably means a group —SO,NH,, whereby Rz, R3, X! and X, independently of
one another, are preferably an H, F, or Cl atom, or an OH or a methoxy group.

R? preferably means a group -SO,NH,, whereby R', R®, X! and X, independently of
one another, are preferably an H, F, or Cl atom, or an OH or a methoxy group.

R preferably means a group —SO,NH,, whereby R}, R?, X' and X, independently of
one another, preferably are an H, F, or Cl atom, or an OH or a methoxy group.

X'is preferably an H atom.

R3is preferably methyl, ethyl, vinyl, difluorovinyl, ethinyl or prop-1-inyl.



. R2 preferably nmeans a group - SO2NH2, whereby R1l, R3, X1 and X, independently
of one another, are preferably an H F, or O atom or an OH or a nethoxy
group. R3 preferably neans a group - SO2NH2, whereby R1, R2, X1 and X,

. independently of one another, preferably are an H F, or 0 atom or an OH
or a nmethoxy group. X1 is preferably an lg atom R8 is preferably nethyl,
ethyl, vinyl, difluorovinyl, ethinyl or prop-Il-inyl. 9 Methyl, ethyl, vinyl
or difluorovinyl are especially preferred for R8. Y is preferably OH Ow, a
trimethylsilyloxy: a tert-butyldinmethylsilyloxy, a benzoatg, a sulfanoyl
benzoat e, acet M&hylpethyi il ef diflaprovaiys aresispecjal|mprefeaied for R'.

¥ ot hyl % Ly o) DB Er oMb BB RARY, SRS lisbinBiony. o, 4

trinmethylsilyloxy,™ an acetate, propion era

opt i onal | pwehadatgaralfetoy Hehasmy lachgBzmap@nitetvadedate, bikcy@ata®rof the
invention, especially preferred conpounds are cited bel ow 1)
(3' - Hydr oxyclepentylprapyenagesiedigal.'  3' | 5' (10" )-trien-17' (3-yl) 3-sul f anoyl

benzoat e 2) (SHUgERIN T ehiBhe SRk s, &Rkt Shelorte Y,

3-sul famoyl benzo

(3' - Hydr o¢ndbate, bt ﬁlygptﬁﬁiaﬂﬁhifog&ia,t@ 4ul@mboy! bérebatk Fadicall ) 3- sul f anoy!
benzoate, 4) &3' - Hydr oxy-8' p-net hyl -estra-1',3",5" (10" )-trien-1 7' p-yl)
4-sul fanoyl benz &ame of the)inyetiopyespesigllygpretastedysompounds are cited below:

-estra-1',3",5.(10" )stgien-17,3-vyl) 4-sulf ,benzoat.e,

(3t oxy- B dvi i “EuEPREE P Redka gy 0 BERGEPHRh Siramay)
benzoate, 7) (3'-Agghgs 8 p-nethyl-estra-1',3",5 (10")-trien-17"p-yl)
3-sul fanmoyl benzoate, 8)

(3' - Acet oxy- 8' @) et hy3 -Hgdroay-B°}-8thybeqtfanl °)3°15 (16n)-ttiehd-7yB-y1) 3-sufafranybhénzoate,
benzoate, 9) (3'-Acetoxy-8'p-vinyl -estra-1', 3" 5 (10')-trien-17'3-yl)
3-sul fanoyl ber2oat & -Hy@pxy-8°p-viryl-estra-1°,3",5°(10 )-trien-17°B-yl) 3-sulfamoyl benzoate,

benzoate, 1) N5 - MeUSREHR il ten o BN AeRp b S
4-sul f anoyl benzoat @enzoht#)
(3" -Acetoxy-8"3-vinyl-estra-1',3 ,5 (10" )-trien-17" 3-yl) 4-sul fanoyl
benzoat e, 5) (3’-Hydroxy-8’B-ethyl-estra-1°,3°,5°(10°)-trien-17’3-yl) 4-sulfamoyl benzoate,
6) (3’-Hydroxy-8’B-vinyl-estra-1°,3°,5°(10°)-trien-17’B-yl) 4-sulfamoyl benzoate,
7) (3’-Acetoxy-8’B-methyl-estra-1°,3”,5°(10")-trien-17’B-yl) 3-sulfamoyl
benzoate,
8) (3’-Acetoxy-8’-ethyl-estra-1°,3°,5’(10’)-trien-17°-yl) 3-sulfamoyl benzoate,
9) (3’-Acetoxy-8’B-vinyl-estra-1°,3°,5°(10°)-trien-17’ B-yl) 3-sulfamoyl benzoate,
10)  (3’-Acetoxy-8’B-methyl-estra-1°,3,5’(10°)-trien-17’B-yl) 4-sulfamoyl
benzoate, '
11)  (3’-Acetoxy-8’p-ethyl-estra-1°,3°,5°(10’)-trien-17’B-yl) 4-sulfamoyl benzoate,
12)  (3’-Acetoxy-8’B-vinyl-estra-1°,3’,5°(10°)-trien-17’-yl) 4-sulfamoyl benzoate,
13)  (3’-Benzoyloxy-8’B-methyl-estra-1°,3",5°(10’)-trien-17’-yl) 3-sulfamoyl
benzoate,
14)  (3’-Benzoyloxy-8’B-methyl-estra-1°,3*,5’(10’)-trien-17’-yl) 4-sulfamoyl
benzoate,
15)  (3’-Benzoyloxy-8’B-ethyl-estra-1°,3°,5°(10")-trien-17°B-yl) 3-sulfamoyl
benzoate,
16)  (3’-Benzoyloxy-8’B-ethyl-estra-1°,3°,5°(10’)-trien-17"-yl) 4-sulfamoyl

benzoate,



. 13) (3'-Benzoyl oxy-8' 3-nethyl-estra-1',3",5 (10" )-trien-17"'3-yl) 3-sul fanoyl
benzoate, 14) (3'-Benzoyl oxy-8' 3-nethyl-estra-1',3 ,5 (10" )-trien-17'0-yl)
4-sul fanoyl benzoate, 15)

. (3" -Benzoyl oxy-8' 3-ethyl-estra-1"',3" ,5 (10" )-trien-17"' 3-yl) 3-sul fanoyl
benzoate, 16) (3'-Benzoyl oxy-8' 3-ethyl-egsora-1',3",5 (10" )-trien-17" 3-yl)
4-sul fanoyl benzoate, 10 17)

(3' -Benzoyl oxy-8' G3-vinyl -estra-1',3",5 (10") - trien 17 (3 yl) 3-sul fanoyl
benzoate, 18) i - Benzoyl oxy- 8’ (3 V|nyI estra- 9 % trien-17"j3-yl)
4-sul famoyl  béhroat®;Bagpyloxy-8°p-vinyl- -estra-1°,3,5° (10 ) ~trien-1 ’B-yl) 3-sulfamoyl

(3" -Hydroxy-8'j 3- V|B¥ -estra-1',3 ,5 (10" )-trien-17" (3-yl)

2- chl or o- 5- sul f anpy 170817 0at e, 20)

(3" - Hydr oxy- 8’ (lg? Vi ylB&ShyRx-8’ @-vn@l-@g@a 1371381 L i3 A B yl) 4-sulfamoyl
3-sul famoyl - 4- chl or 0- benzoate,
(3' - Hydroxy-8' (3- nebeydoatest ra- 1' 3 ,5'(10")-trien-17"'(3-yl) 2-chl oro-5-

| f | b t . L] - El b - 2
MRS | e N SR TGP ET v O Y
chl orobenzoate, 23)
(3" -Hydroxy-8'f3- etRfF;estra 1',3,5 (10" )-trien-17"0-yl)

2- chl or o- 5- sul hayoy(3°-1edr3RAR -vﬁﬁ) estra-1°,3°,5°(10")-trien-17" B-yl)3 sulfamoyl-4-chloro-
(3" -Hydroxy-8'0-eth I-estra 1 , 5" (10 ) trien-17' &G-yl)

3-sul f anoyl - 4- chlor em@@ﬁ20ate 25)

(17" (3-(n- Pent %VIZI&% (S8l Mo k21 13 10717 By e Rlore 5

3-sul f anoyl

(17" (3-(n- Pentanoylgﬁg&néﬂQénﬂﬁkhyl estra-1',3",5 (10" )-trien-3'-yl) 3-
sul f anoyl benzoat e,

(17" (3-(n-Pent aapyl QR’yBIy&o((SB-—Séﬁ -methydettrad 13°, S(1B)-(ridd- ) 7 Byl sl fanyd yl-4-
3-sul fanoyl chlorobenzoate,
23)  (3’-Hydroxy-8’B-ethyl-estra-1,3°,5°(10’)-trien-17°p-yl) 2-chloro-5-sulfamoyl
benzoate,
24)  (3’-Hydroxy-8’B-ethyl-estra-1°,3°,5°(10°)-trien-17’B-yl) 3-sulfamoyl-4-chloro-
benzoate,
25)  (17°B-(n-Pentanoyloxy)-8’p-vinyl-estra-1°,3°,5°(10)-trien-3°-yl) 3-sulfamoyl
benzoate,
26)  (17°B-(n-Pentanoyloxy)-8’p-methyl-estra-1°,3°,5°(10)-trien-3’-yl) 3-
sulfamoyl benzoate,
27)  (17°B-(n-Pentanoyloxy)-8°B-ethyl-estra-1°,3%,5°(10°)-trien-3’-yl) 3-sulfamoyl
benzoate,
28)  (17°B-Benzoyloxy-8’p-vinyl-estra-1°,3°,5°(10’)-trien-3°-yl) 3-sulfamoyl
benzoate,
29)  (17°B-Benzoyloxy-8’B-methyl-estra-1°,3°,5°(10’)-trien-3’-yl) 3-sulfamoyl
benzoate,
30) (17°B-Benzoyloxy-8’B-ethyl-estra-1°,3",5°(10")-trien-3’-yl) 3-sulfamoyl
benzoate,
31) (17°B-(n-Pentanoyloxy)-8’B-vinyl-estra-1°,3,5(10’)-trien-3’-yl) 4-sulfamoyl

benzoate,



. benzoate, 28) (17'(3-Benzoyl oxy-8'j3-vinyl-estra-1',3",5 (10")-trien-3" -yl)

3-sul fanoyl benzoate, 29) (17

(3-Benzoyl oxy-8' (3-nethyl -estra-1',3",5 (10" )-trien-3" -yl) 3-sul fanoyl

. benzoate, 30) (17" P-Benzoyl oxy-8' (3-ethyl-estra-1',3 ,5 (10')-trien-3" -yl)
3-sul famoyl benzoate, 31) (17" (3-(n- Pen‘pgnoyl oxy)-8' f3-vinyl-estra-

1',3,5(1.0)-trien-3 -yl) 4-sul fanoyl enzoate, 11 32)

(17" 3- (n- Pent anoyl oxy) - 8" 3-net hyl -estra-1',3",5 (10" )-trien-3" -yl) 4-

sul f anoyl benzoate, 33)

(17" 3- (n- Pent appy| oy} B-8n-Beptahyiloedtyd’ p-réthyd-esha{11,8”,5 (1 0%)efied 3 >yl) }-

4-sul fanoyl benzoate, 34

(17' 3- Benzoyl oxy- 8' sﬂfﬂmy{l benzoptg, 1' , 3", 5' (10" )-trien-3' -yl) 4-sul fanoyl

2_62 ﬁf)? ;rerbyl?ﬁ) b i}; Oggl??ﬁ-@%}%r?ﬁquogy)% hpe}/}llyl-%g&e{—?’,g”,s%l O’Etrge}l%’)-yﬁ érl-lsgﬁlargoylyl )

(17" 3- Benzoyl oxy- 8' gsobhyl -estra-1',3",5 (10" )-trien-3'-yl) 4-sulfanoyl

benzoate, 37) 17 R-AcetoxY-8 R-viYl-estra-1' 3' 5 (0')-trien-3"-Y1)

3-sul fanoyl n 34pengdap-Bentoyl@8)-8’B-vinyl-estra-1°,3°,5°(10°)-trien-3’-yl) 4-sulfamoyl

(17" 3- Acet oxy-8' 3-ethyl -estra-1',3",5 (10" )-trien-3"-yl) 3-sul fanoyl

benzoate, 39) (17 @M@@Foxy- 8 3-nethyl-estra-1',3 ,5 (10" )-trien-3 -yl)

3-sul famoyl bepzoat.e., 40 , T )

(13- Acet oxy- 85 vy o EBbespion 8 Srmetiy a1 31090 Gien oDt vy

benzoate, 41) (17" BerPogboxy-8'3-ethyl-estra-1',3",5 (10" )-trien-3'-yl)

4-sul fanoyl benzoate, 42

(17" 3- Acet oxy- 863- nelt7hy{Beasdylaxyt8’B3ethH-dstr@- 1} 3,61 (&0r)3tiery-B ) yB 4sul famaply |

benzoate, 43) (3 -Mthoxy-8 3-vinyl-estra-1',3",5 (10" )-trien-17" 3-yl)

3- sul f anoyl benzoate,

37)  (17°B-Acetoxy-8’B-vinyl-estra-1,3°,5°(10°)-trien-3’-yl) 3-sulfamoyl benzoate,
38)  (17°B-Acetoxy-8’B-ethyl-estra-1°,3",5°(10’)-trien-3°-yl) 3-sulfamoyl benzoate,
39)  (17°B-Acetoxy-8’B-methyl-estra-1°,3°,5°(10)-trien-3’-yl) 3-sulfamoyl
benzoate,
40)  (17°B-Acetoxy-8’B-vinyl-estra-1°,3°,5°(10°)-trien-3°-yl) 4-sulfamoyl benzoate,
41y  (17°B-Acetoxy-8’B-ethyl-estra-17,3°,5°(10°)-trien-3’-yl) 4-sulfamoyl benzoate,
42)  (17°B-Acetoxy-8’p-methyl-estra-1°,3°,5°(10%)-trien-3°-yl) 4-sulfamoyl
benzoate,
43)  (3’-Methoxy-8’B-vinyl-estra-1°,3”,5°(10’)-trien-17"B-yl) 3-sulfamoyl
benzoate,
44)  (3°-Methoxy-8’p-ethyl-estra- 1 ’,3°,5°(10°)-trien-17"B-yl) 3-sulfamoyl benzoate,
45)  (3’-Methoxy-8’p-methyl-estra-1°,3°,5°(10°)-trien-17’-yl) 3-sulfamoyl
benzoate,
46)  (3’-Methoxy-8’B-vinyl-estra-1°,3°,5°(10)-trien-17’B-yl) 4-sulfamoyl
benzoate,
47)  (3’-Methoxy-8’B-ethyl-estra-1°,3°,5°(10°)-trien-17’B-yl) 4-sulfamoyl benzoate,
48)  (3’-Methoxy-8’B-methyl-estra-1°,3°,5°(10’)-trien-17°B-yl) 4-sulfamoyl

benzoate.



-benzoate, 44) (3 -Mthoxy-8 3-ethyl-estra-1',3" ,5 (10")-trien-17"3-yl)
3-sul fanoyl benzoate, 45)

(3" - Methoxy-8"' 3-nethyl-estra-1',3" .5 (10" )-trien-17"' 3-yl) 3-sul fanoyl
-benzoate, 46) (3'-Methoxy-8 3-vinyl-estra-1',3 ,5 (10")-trien-17" 3-yl)
4-sul fanoyl benzoate, 47) 12

(3" - Met hoxy-8' 3-ethyl -estra-1',3" ,5 (10" )-trien-17" 3-yl) 4-sul fanoyl
benzoate, 48) (3'-Methoxy-8 3-nethyl-estra-1',3",5 (10")-trien-17" 3-yl)
4-sul fanoyl benzoate. 12 1In-Vivo Tests Principle of the Test and Test
Descri pti ofe=VixaNestsw st ar rats were ovariectom zed 14 days after this
operation for the study of the substances according to the invention. A
treat ment Meaciple efrtle Testvard BesdDescripdyre 1-3), and on day 4, the animals
were sacrificed. Then, the recovery of plasma for hornone-analytical and
clinical -chem C&tmﬁwlama&até@%%a@ét@oxhﬁed e Uy AR Bp&htish fF Uk WEd\AdtiRe

were carried out. In satellite tests correspondi ngly condl tioned animal s

were sacrificed and s Ie wer e f thelr aft
AR TR R e e UL
Phar macoki netics of 8-Vinyl-E2 vs. (3'-Hydroxy-8(3 -VI nyI estra-

1', 3", 5' (100 Jan4. iteanirpalsgiere yacglﬁseqlf“ah%whesé?%@t af plajmg fos herrgone-analytical
Admi ni stration of 1000 g) 7000 each point: n= 3 rats.E 6000 5000 a 4000
W 3000 c 4ud 20dal-cHéaital@eterminatiohdand the determination bf htetusobei ghEd wetklcafridd 2 3 4
56 7 89 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

out. In satellite tests, correspondingly conditioned animals were sacrificed and samples were

taken of their blood after one-time treatment and at other times (see Figures 1 and 2).

Figure 1 Pharmacokinetics of 8-Vinyl-E2 vs. (3’-Hydroxy-8§’-vinyl-estra-

1°,3°,5°(10°)-trien-17’8-yl) 3-Sulfamoyl Benzoate (Single p.o. Administration of 1000 ug)

each point: n= 3 rats
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hours
=== yehicle/p.o. 7« (3'-Hydroxy-8'b-vinyl-estra-1’,3’,5’(10°)-trien-17’b-yl) _ 3-sulfamoylbenzoate/ -O-B-VinyI-Ezlp.:I

p.o.

Increase of the 8f-vinylestra-1,3,5(10)-triene-3,178-diol level (8-vinyl-E2) in the plasma of
rats after 1x oral administration of 1 mg/animal. Considerably greater increase of the 8-
vinyl-E2 level after administration of 1 mg/animal of (3’-hydroxy-8f°-vinyl-estra-
1°,3°,5°(10’)-trien-17"B-yl) 3-sulfamoyl benzoate than after oral administration of 8-vinyl-E2.



.hours ~--vehiclel .0. .3 3 -Hdrox -B b-vin |-estra-1',3,5 10" .trlen-17" b-
1 3-sulfanp (benzoate! - B-Vinl-E21 -o. P.O Increase of the
8(3-vinylestra-1,3,5(10)-triene-3,17(3-diol level (8-vinyl-E2) in the plasm
.of rats after Ix oral admnistration of 1 ng/animal. Considerably greater

i ncrease of the 8- vinyl-E2 level after agministration of | ng/animal of

(3" -hydroxy-8(3'-vinyl-estra- 1',3",5 (10" )-trien-17"'(3-yl) 3-sul fanoyl
benzoate than after oral adm nistration of 8-vinyl-E2. 13 Figure 2 Kinetics
of 8-Vinyl-E2 vs. (3'-Hydroxy-8 (3-vinylestra-1',3",5 (10")-trien- 17" (3-yl)
4- Sul f anoyHigBer® oat KiAtties of{8-YinyAdi vsi é&’fﬂydmmydi" Bwvimyjessfa-§: Sﬁ,ﬁﬂ&’Eﬂrim—

Equi nol ar (73 Hydr oxy-8' (3-vinylestra-1',3" ,5 (10" )-trien:17! (3]¥

4- Sul f anoyl %&Hi‘oﬁvléammcﬂﬁnz? After Bsoédelzs'efmgewf g ef 8-2day-E2980 E 2000
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Time After Application
(h)

=i~ \/chicie p.o. —"B-Vﬂy(-EZI p.o. it (3'-Hydroxy-8'b-vinylestra-1’,3’,5'(10’)-trien-17’b-yl)4-sulfamoylbenzoate/p.o.

Increase of the 83-vinylestra-1,3,5(10)-triene-3,17p-diol level (8-vinyl-E2) in the
plasma of rats after a one-time oral administration of 1 mg/animal. A greater increase of the
8-vinyl-E2 level can be observed clearly after the administration of 1 mg/animal of (3°-
hydroxy-8’B-vinylestra-1 ’,3’,5’(10’)—trien—17’B—y1) 4-sulfamoyl benzoate than after oral
administration of 8-vinyl-E2.

In in vivo experiments in rats, it was found that after oral administration of the
compounds according to the invention, an unexpectedly high increase of the mother estrogen
can be noted. This is not the case, for example, in the 17-benzoates and 17-acetates of 8[3-
vinyl-estradiol.

Unlike conventional estrogens, the substances according to the invention do not have

any action on the uterus, the ovary and the liver.



.h e.Vehice p.o. "i8-VinI|-E2/p.o. a. 3 -Hydro)y-8 b-vinylestra-1',3",5

10" -trien-17"' b-yi 4-sul fano | benzoatel p. 0. Increase of the
8(3-vinylestra-1,3,5(10)-triene-3,17(3-diol level (8-vinyl-E2) in the
.plasma of rats after a one-tinme oral admnistration of 1 ng/animal. A
greater increase of the 8-vinyl-E2 | eveh4can be observed clearly after the
adm nistration of 1 ng/animl of (3 -

hydr oxy-8' (3-vinylestra-1',3",5 (10" )-trien-17'(3-yl) 4-sul fanoyl benzoate
than after oral admnistration of 8-vinyl-E2. In in vivo experinents in
rats, it Washifeibests hat after oral adninistration of the conpounds

accordi ng th n i on nu of the nother
cstrogen’ DaHEPIBEEIoRnoH ol TERHRET L8 PR AndCEGT PR Hindoif,
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estrogens, the substances accordi ng to the invention do not have any action

on the ut evneentratien gveryfhreaytesttyebinding to carboni¢ anhgidrases. T€ke displpeahant df Pl asma
Concentration t Pri est Descr.iption: The SO2- NH2 group
of the suﬁ?éﬂggif@é%?‘ﬂ?&?&{hﬁ %Er Wg’ﬁf‘gbﬁfnﬁ%fﬂfqdEgpeftéugsmb%ﬁcent ration in
erythrocytes byrdyj ﬁébeﬁgtlérp H%%Bl&d%%@d%%a mik@rdiha il ReRERIT@fabeled
estradiol -3-sul famate fromthe erythrocyte bond is neasured by test

subst ancesand Tekbeled epmadioli sufampigmetvt the sedettedsweorkxegipoant; thezerythrdcyites atehat

t f. 14C: | d | abel di.ol | famat e t he elected
Corki e porEad B B hnrBigon SR xRl S sl MR plobg i
pl asma/ er %ﬁ%@%&%b&m‘é%&@@mﬁs@ 8?5(!%9(41&9%&?%[&5&&11&15& ARl X8 bYlel Resdt m Xture
t hat consists of 14C-| abel ed etradi ol sul famate and unl abel gd t est

subst ance. sutﬂstmqee Theireletivd bidding affifityris t:gtlculatedd‘rqml Itzet pegttion: of) CH@bqécﬂr ¢stradiobf

14C-| abel ed di.ol | f t th t
e S e PP by o BE B b8 B
subst ance ﬁ-mmlgjherpmyf@ withé fysttg,ﬁbstgﬂce&oﬁfgﬁmdlﬁgaf resul ts publ i shed in

WO 01/91797, the Toncéntration ratios of ounds according to the
i nvention bet wdemomlra}st b the yeselis auidlsbbcémrw()jal/ﬁb't’% the qoncalttraangeatloefof the

10 1000: 1, but t her e <1 In the c f ydr x
T Vi nyi - wofipound axgordit B S IR Fri bepveen oS and mipinabrih £ & avee
r atio is, Jrah SHR Pkt AR LY FIRERY:1. In the case of (3°-hydroxy-8p’-vinyl-estra-
1°,3°,5°(10°)-trien-17°B-yl) 3-sulfamoyl benzoate, the ratio is, for example, approximately

1.4:1.

b) Carbonic Anhydrase Inhibition — Test Principle and Test Description:

Carbonic anhydrases catalyze the CO, hydration.

Test preparation: A constant CO, stream is directed through a buffer that was mixed
with carbonic anhydrase I or carbonic anhydrase II. The measuring parameter is the time that
is required to drop the pH within defined limits. This parameter reflects the formation of
H;COs in the medium. 1Cso-Inhibiting values are determined by test substances being
pipetted into the test preparation. In the concentration ranges that are examined, the test

substances cause complete to no inhibition of the above-mentioned enzymes.



-1.4:1. b) Carbonic Anhydrase Inhibition - Test Principle and Test

Descri ption:
preparation:
-m xed w th carbonic anhydrase |
Is the tine that
reflects the formation of

par anet er
limts.

into the test preparation.

Thi s paraneter

Car boni ¢ anhydrases catal yze the CO2 hydrati on.
A constant CO2 streamis directed through a buffer that was
or carbonic anhydrase I1.
is required 16 drop the pH within defined

Test

H2CO3 in the nedi um
| C50-1 nhibiting values are determ ned by test substances being pipetted

The neasuring

In the concentration ranges that are exam ned,

t he test substances cause conplete to no inhibition of the above-nentioned
enzynes. I | 'If]ﬁn dﬂH(S‘)ﬁ Anhydr ases |
and H CAl '%&%Iq O?Pgbﬁ:ﬁ %:é{)é & Cbo Fﬂ?ﬁmﬁt Eﬁsggllif&ﬂﬁ Literature
Literature Estrad| ol - 3- sulfarrate 157 1CAI6 - 21.6]1.5 - CAll
(3' - Hydr ox}inBibiget a- vi nyl estrp-1',3',5")(10")-trign- 3900 - {570 -
17' beta-yl) 3 sul fanmoyl benzoat| (@:mM)d |r olGee BVet|a- GsnipM) ICs0 (NM)
estra-1',3].5 (10" )-trien- >10000 - >104c2gmkitera_wreb ta-vi) - bdnAdtgrature
Acet azol an| Estegizy-3syifamate 90 | htiZaiAder] CA- Hermer)) 21.6#6Fatlure: -C
Landol fi, M3 -Negrexedbeta-vinyl-Ci occi, and 4 M| anesd, Journal |of
Phar macol opgst@tt’ AR1Fd¥I0| ogi kal 39 hods 38,- 169-|172 §79997)|. [Key to |Tabl e
1:] -benz hH beta Vtﬁ%‘nzoate Acetjazol am d (Jpbekannter |CA- Hermer)| = Acet azqdl am de
(of known {Efameyibenzoat,

3’-Hydroxy-8’beta‘vinyl-

estra-1’,3',5°(10°)-trien- >10000 - >10000 -

17’beta-yl) -benzoat

Acetazolamid 1200 1900 60 90’

{(bekannter CA-Hemmer)

Witerature: C. Landolfi, M. Marchetti, G. Ciocci, and C. Milanese, Journal of
Pharmacological and Toxicological Methods 38, 169-172 (1997).

[Key to Table 1:]

-benzoat = -benzoate

Acetazolamid (bekannter CA-Hemmer) = Acetazolamide (of known CA inhibitors)

Despite the low blood-plasma concentration ratios, a binding (inhibition) to the two

isoenzymes carbonic anhydrases CA I and CA II in the erythrocytes could be shown in all
cases. The binding to erythrocytes induced by affinity to the carbonic anhydrases is
important for the properties as estrogen. This binding is essential for a reduced extraction of
the orally administered substance in the first passage through the liver. High or low affinity
to the erythrocytic carbonic anhydrases, faster or delayed release from this depot and
subsequent hydrolysis determine the therapeutic applicability of the substances according to
the invention. The compounds according to the invention thus open up the possibility of
achieving higher, shorter-term or uniformly low and longer-lasting hormone levels with an
equimolar amount of substance administered. As a result, active strength and duration of
action are varied and make possible a therapy adapted to the organism.

These test results open up many possible applications in the compounds of general
formula (I) according to the invention for hormone replacement therapy (HRT) as well as in

hormonally-induced diseases in men and women.
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conpositions that contain at | east one conpound of general fornula (1),

opti onal | yestreggst her wi t h pharnmaceutically conpatible adjuvants and
vehi cl es. Conpared to their nother estrogens, the substances according to
the invention have pharmacodynam cally and pharnmacokinetically inproved
propertiepdshgd are based on a reduced hepatic extraction and nore uniform
and longer-lasting blood | evels of the rel eased estrogen. Dosage The

Er ( 3- sel ect i ve TheryPsakistivf capapoands of ganaxal forfrua dy ereadmimstetedrazallyofoaluby f or
use according.to the invention. Suitable dosages of the conmpounds according
to the in@é?ﬂrg@ﬁt?ﬁledﬂﬁﬁﬁ’é’nfor the treatnent of perimenopausal and

post menopausal s%ﬁtgm%?aéﬁbggfﬁg%m Bl B0 YN0 YePtlvertiih BlRenih 0! 001 cal

Ioh
di sorders such as ovari stunction and engonetr|05|s, ma mal e
fertility tchasnerdef perithenapans] amdipastdetapansal dyrmpassshamoneldefiaenéyeindubel use
in male and femal e hornpne repl acenent th,er%py are, dependi ng, on
i ndi cat i or?,ymS’tan% 8YBRSOPLIRG BJéPI‘dGW}lCh as ovarian dysfunction and endomefriosis, male and

female fertility disorders, hormone-induced tumor diseases as well as for the use in male and
female hormone replacement therapy are, depending on indication, 5 pg to 2000 mg per day,
depending on the age and the constitution of the patient, whereby the necessary daily dose
can be administered one or more times. )

For gynecological disorders such as ovarian dysfunction and endometriosis, in this
case dosages of between 0.5 and 100 mg are considered; for the treatment of male and female
fertility disorders, dosages of 5 pg to 50 mg are considered; for hormone-induced tumor
diseases, dosages of 5 to 500 mg are considered, and for male or female hormone
replacement therapy, dosages of 5 pug to 100 mg are considered.

In addition to commonly used vehicles and/or diluents, the pharmaceutical
compositions contain at least one compound of general formula I. The substances according
to the invention can also be used therapeutically in combination with a gestagen, antigestagen
or mesoprogestin. The substances according to the invention are preferably used individually
as active ingredients in pharmaceutical preparations.

The pharmaceutical agents of the invention are produced in a known way with the
commonly used solid or liquid vehicles or diluents and the commonly used pharmaceutical-
technical ‘adjuvants corresponding to the desired type of administration with a suitable

dosage. The preferred preparations exist in a form for dispensing that is suitable for oral
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filmcoated pBgﬁ&h}%& Ace t8°%h§?ab‘ie%?éa£%ﬂa§so gO%QI%HJ)FS%V%IBH g?s powders, solutions or
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for exanple, mMGdang tablkis\éan b@@é@dh@ﬁgly\/betﬁioddéﬂd’w castingveunéss whichrare yednt &l
inert diluents such as dextrose, sugar, sorbitol, mannitol,

pol yvi nyl p@;aakogw%bowhe é%b&rt@wﬁe@eg@éhata@@e URFOBlyAIsEf Ibiablet gqatings, feg qxample

bi nders s r , Bar at o
or talc aﬁ% or Ig’éﬂ ng:rorasg iev l%gaﬁébg%ulgatm})ﬁ@dsuc %nqﬁ'ﬂﬂgkéste,ﬁ
car boxy| pahylef thglcemed tabldtloan ilso tBisi of saletal lnsss, mfdbylﬂ@esaijamtﬁh@t are

pht hal ate or_ polyvinyl acetate. The tablets can al so consist of several
| ayers. Cdnemionedpbasedn dherfablstsicaspemshdngl y be produced by coating cores,

whi ch are produg i n?%?k&’sg&‘trk%r}’s whith ok %Q{HF&S of lg\%érgl f%grﬁﬁfa% a%@cﬁhg%rtg the
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shel | ac, dhvengioakie coﬂt@h&ddihbhﬂﬁhﬂﬂéﬁlﬁpiﬂodﬁlg@geﬁﬂs @ach ad sacdHarise caslamatde shel |
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they can contain suspending adjuvants, such as sodium carboxy methyl cellulose, or
preservatives, such as p-hydroxybenzoates. |
The capsules that contain compounds of general formula I can be produced by, for
example, the compound(s) of general formula I being mixed with an inert vehicle such as
lactose or sorbitol and encapsulated in gelatin capsules.
Suitable suppositories can be produced by, for example, mixing with vehicles that are

provided for this purpose, such as neutral fats or polyethylene glycol or derivatives thereof.



-Sol utions or suspensions with the conpounds of general fornula | according
to the invention can contain additional taste-inproving agents such as
saccharine, cyclamte or sugar, as well as, e.g., flavoring substances such
-as vanilla or orange extract. In addition, they can contain suspending

adj uvants, such as sodi um carboxy nethyl 18el |l ul ose, or preservatives, such
as p-hydroxybenzoates. The capsul es that contain conpounds of general
formula | can be produced by, for exanple, the conpound(s) of general
formula | being mxed with an inert vehicle such as_ | act ose or sorbitol and
encapsul at ed i hﬁ@ﬁ@@PWS@§ﬁ§UP§%ﬂn§%$FﬁBWﬁ”EWﬁb%glP%FP%§ can be produced by,
for exanple, mxing with vehicles that are provided for this purpose, such
as neutral fats or polyethylene glycol or derivatives thereof. 18 The
exanpl es mamwprplain this invention mﬁthoutlirﬁting it. Exanple 1

(3 - FNdroxg -vinylestr a )-trien- ‘p-¥l ) - 3-sul fanoyl Benzoate
3 17(3- Bi & (-Héfflroxa'ﬁ leHV'f?é"trHy‘{ S ’ﬁy( B5yriep-17f ﬁryl) TylfamaylPenzodfe-triene 1.0
g of 8-vinyl-estra-1,3,5(10)-triene-3,17(3-diol was added in 18 m of DWF
and m xed with 2.8 g of imdazole and 3.6 g of
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(tert-but whehedEoryhsirs ¥ rosy) teBprativd abthed edtratdd dith nthexede Mrgd&hapmd
1H NMR (CDCL13): 0. 01, O. osé 3H, SiMe, t-Bu), 0.17 (s, 614, SiMe, t-Bu),
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114, 4
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3-(tert-Butyldimethylsilyloxy)-8-vinylestra-1,3,5(10)-trien-17p-ol
Variant 1

3.79 g of crude 3,17B-bis~(tert-butyldimethylsilyloxy)-8-vinyl-estra-1,3,5(10)-triene
from the last stage was dissolved at room temperature in 245 ml of THF and 145 ml of
acetonitrile. Then, a solution that consists of 240 ml of acetonitrile, 0.4 ml of water, and 1.2
ml of chlorotrimethylsilane was produced, and 140 ml from this solution was added in drops
to the steroid solution. After 21 hours, it was mixed with methylene chloride, washed with
water, dried on sodium sulfate and concentrated by evaporation in a vacuum. The thus
obtained 2.84 g of crude product was purified by column chromatography on silica gel
(cyclohexane/ethyl acetate 8:2). In this way, 640 mg (22%) of 3-(tert-butyldimethyl-
silyloxy)-8-vinylestra-1,3,5(10)-trien-17f-ol was obtained.

'H-NMR (CDCls): 0.17 (s, 6H, SiMest-Bu), 0.78 (s, 3H, H-18), 0.96 (s, 9H, SiMet-
Bu), 3.63 (t, 1H, H-17), 6.49 (d, 1H, H-4), 6.58 (dd, 1H, H-2), 7.08 (d, 1H, H-1).



-to the steroid solution. After 21 hours, it was mxed with nethylene
chloride, washed with water, dried on sodiumsulfate and concentrated by
evaporation in a vacuum The thus obtained 2.84 g of crude product was
-purified by columm chromat ography on silica gel (cyclohexane/ethyl acetate
8:2). In this way, 640 ng (22% of 3-(tertS butyl di nethyl -
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hydri de. Then a solution that consi sts of 0.3 m of
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refl uxed f (tfr%/rb Fﬁg éy]éﬁglp t(‘jé‘get/le&'ﬁa uﬁ(a&) 'ﬂgtﬁje‘ég :!tinto ice
wat er, ext lﬂGﬁo%ﬂllerBélﬁw%l ene chloride, the organic phase was dried on
sodi um suI ate concentrated by evaporation in a rotary evaporator.

After purifi cat3tmgof 3i(terclutgldimethylgdylohex@melyldsiradod, bifha)-tiemeli-agraphy ,
198 ng (44Y% f (.3 (te di | - . . . .
si 1yl oxy) -@5¢ quiypéétmlapfrfetragwﬁéftrfg%ﬂﬁ prshrixed vty 1 50 me of sedigm g
benzoat e W Wi it l’b;tss 168 3. IQIBFJ Etf 1 ?dzg?f bridd 130KV o
“-vinylestra- 1%6‘1 Sﬁjﬂ{a CO > Oweﬁn 173 (8 5 gﬁj}ém) &h?{ Belnz30ate ?%
of (3 - (twataddetyl dhlopebmi/feﬁ]ukyd for ) hoBirs. 'Dhergolomltreax:tlbn spBltlon Svas poured onto
(107)-tri 1%2 w]é‘Zer 1e?;(t1>£1c26d with methylene chloride, the organic phase was dried on sodium sulfate
and concentrated by evaporation in a rotary evaporator. After purification on silica gel
(cyclohexane) by column chromatography, 198 mg (44%) of (3‘-(tert-butyldimethyl-
silyloxy)-8°-vinylestra-1°,3¢,5°(10°)-trien-17B-yl)-3-chlorosulfonyl benzoate was obtained in

this way.

(3¢-(tert-Butyldimethylsilyloxy)-8¢-vinylestra-1¢,3¢,5‘(10¢)-trien-17¢p-yl)-3-sulfamoyl
Benzoate

198 mg of (3°~(tert-butyldimethylsilyloxy)-8‘-vinylestra-1°,3,5°(10°)-trien-17‘B-yl)-
3-chlorosulfonyl benzoate was mixed with 20 ml of methylene chloride and 20 ml of 25%
aqueous ammonia solution and stirred at room temperature. After 2 hours, it was mixed with
water and methylene chloride, the phases were separated, and the organic phase was washed
neutral with water. After drying on sodium sulfate, it was concentrated by evaporation in a
rotary evaporator. Thus, 144 mg (75%) of (3 ‘-(tert-butyldimethylsilyloxy)-8°-vinylestra-
1°,3°,5°(10)-trien-17°B-yl)-3-sulfamoyl benzoate was obtained.

'H-NMR (CDCls): 0.15 (s, 6H, SiMest-Bu), 0.93 (s, 9H, SiMe,t-Bu), 0.93 (s, 3H, H-
18),4.83 (t, 1H, H-17), 6.47 (d, 1H, H-4), 6.56 (dd, 1H, H-2), 7.09 (d, 1H, H-1).
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bt _ 13 % 39

Vs 0Dt al Mo 1M (RIS 88 16 01 510Gl 99403 b o

(3 - Fydroxwaﬂﬂﬁmnﬂylestra 1°,3,5 (10 ) trlen 17 f|-yI) 4 sulfannyl

senzante (2 PALSHIR RS, TSN Lty BNRR S VSR Bt i 645

4-sul fam d@dbnglq;gl) £ho @f, igerend 28 ng of 4- di nethyl am nopyridine were
added to 300 of ’3- (tert butyldlnethyIS|Ionxy) 8-vinylestra-

1,3,5(10)-trien-17f 3-ol in 4 mM of pyridine and stirred at roomtenperature
for 2 hour}gX hle reaction mxture was poured into ice water, the
preci pi t at'e*4{aR 2 | tered of f, and the thus obtained crude product (913 ny)

was used Wit pRidroRAgi-{ingMRtraPl3: 5k @8YLERoL Y BRD-N8UifaRbAWenzoate

((3¢-(tert-Butyldimethylsilyloxy)-8¢-vinylestra-1°¢,3¢,5¢(10¢)-trien-17¢B-yl)-4-sulfamoyl
Benzoate

750 mg (2.6 mmol) of 4-sulfamido-benzoyl chloride and 28 mg of 4-
dimethylaminopyridine were added to 300 mg of 3-(tert-butyldimethylsilyloxy)-8-vinylestra-
1,3,5(10)-trien-17-o0l in 4 ml of pyridine and stirred at room temperature for 2 hours. The
reaction mixture was poured into ice water, the precipitate was filtered off, and the thus

obtained crude product (913 mg) was used without additional purification in the next stage.

(3‘-Hydroxy-8¢-vinylestra-1¢,3¢,5°(10¢)-trien-17‘B-yl)-4-sulfamoyl Benzoate

278 mg of tetrabutylammonium fluoride was added to 913 mg of crude ((3‘-(tert-
butyldimethylsilyloxy)-8°~vinylestra-1°,3¢,5°(10°)-trien-17B-yl)-4-sulfamoyl benzoate in 30
ml of tetrahydrofuran, and it was stirred at room temperature for 2 hours. Then, the reaction
solution was taken up in methylene chloride and water, the organic phase was washed with
water, dried on sodium sulfate and concentrated by evaporation in a vacuum. The crude

product was purified by column chromatography on silica gel (cyclohexane, ethyl acetate



- (3 -Hydroxy-S -vinylestra-1,3 ,5 (10" )-trien-17 (3-yl)-4-sul famoyl Benzoate
278 ng of tetrabutyl ammoni um fluoride was added to 913 ng of crude ((3

- (tert-

- butyl di net hyl silyloxy)-8 -vinylestra-1",3 ,5 (10 )-trien-17 p-yl)-4-sul fanoy
| benzoate in 30 mM of tetrahydrofuran,2&nd it was stirred at room
tenperature for 2 hours. Then, the reaction solution was taken up in

met hyl ene chl ori de and water, the organic phase was washed with water,
dried on sodium sulfate and concentrated by evaporation in a vacuum The

crude prdducdveEyeitized Bamppetbyioknn Gy WRatldd maphits o3 -hvdsogep -

(cycl ohexar iy lac t 1l 48 i g met hanol . In
this way, %}es‘%ﬁ( ﬁz,g/gﬁgg t?g?}? ﬁ%@% rztgsg&a@%&[ Vet Bt WAl Snlfm

vinyl estra-1", 3H,SMREDELY:i @06 1s{ 363Hy19); 483 yt, flakybll 7)p6/52 At 81 s a@i ned.
"H-NWR (CDC13): 0.96 (s, 3H _H18), 4.87 (t, 1H, H17), 6.51 (d, 1H, H4),
6.60 (dd,dAd&HH.H2),7.10 @olgH-DH,~H 1). 22 References: 1. Cummings, S. R :
Browner, W S.; Bauer, D.; Stone, K ; Ensrud, K ; Jamal, S. and Ettinger
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-95. 24 dains 1. Sul fanmoyl conpounds of 80-substituted estratrienes of
general formula (1), R3 x R (Hy n/ STEROD " OXI R O Guppe Z
[Goup Z] in which n can nmean a nunber 0 - 4, Rl can nean a radical -SO2NH2
- or -NHSO2NH2i whereby R2, R3 and X, X, independently of one another, stand
for a hydrogen atom a halogen atom a pBtrile group, a nitro group, a
Cl-5-al kyl group, a CPF2P+1 group with p=1-3, a group OC(O -R20, COOR20,
OR20, C(O NHR20 or OC(O NH R21, whereby R20 and R21 are a Cl.5-al kyI group,

a C3_8-cycloal kyl gro an aryl roup, a Cl4-al kyl ene aryl _group,
Cl4- al kyl ene- C3_3- cyclPD %Odﬁlﬂaélﬁiﬁ%é@eé“es@fw&l% @rﬁ'@ﬂ@%@nﬁl JJ group,

eonve o “scne. SRRy dageat Ao, o n?ﬁpéﬁSeEF?S of Sﬁ'eca'
anot her, stand 1flor a hyedkegeN. KaHo(m998), m:-rfe@geﬁ atr@g@nsand iPtrdigelsﬁg@{sQuﬁhe a
RPN TN e A TN M AN KON B M S
o G- alion angub, & ierelonliybeororey S cohn s fratlgene
C3_8- cycl oal kyl ene- Cl4ral &d Trahsdépmaldisirogén Replacement on Insulin Sensitivity in
Postmenopausal Women. J. Clin. Endocrinol. Metab. 80, 1783-8.
13. Span, J. P. T.; Pieters, G. F. F. M.; Sweep, C. G. J.; Hermus, A. R. M. M.
and Smals, A. G. H. (2000), Gender Difference in Insulin-like Growth
Factor I Response to Growth Hormone (GH) Treatment in GH-Deficient
Adults: Role of Sex Hormone Replacement. J. Clin. Endocrinol. Metab. 85,
1121-5.
14. von Schoultz, B.; Carlstrom, K.; Collste, L.; Eriksson, A.; Henriksson, P.;
Pousette, A. and Stege, R. (1989), Estrogen Therapy and Liver Function —
Metabolic Effects of Oral and Parenteral Administration. Prostate 14, 389-
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-R20 in addition can nmean a hydrogen, or R3 can nean a radical -SO2NH2 or

- NHSO2NH2, whereby R1, R2 and X, X1, independently of one another, stand for
a hydrogen atom a halogen atom a nitrile group, a nitro group, a

. Cl-5-al kyl group, a CPF2p+l1 group with p=1-3, a group OC(O -R20, COOR20,
OR20, C(O NHR20 or OC(O NH R21, whereby2B20 and R21 are a O _5-al kyl group,
a C3-8-cycl oal kyl group, an aryl group, a Cl4-al kylene aryl group, a

Cl _4-al kyl ene- C3. 8-cycl oal kyl group or C3-8-cycl oal kyl ene- Cl4-al kyl group,
and R20 in_addition can nean a hydrogen, and STERO D stands for a steroidal
ABCD-ri ng Glgdem of formula (A): 17 R8 R16 Ra (A) whereby the radicals
R3, R8, R16 and R17 have the follow ng neanings: R3 can be Z and R17 can be
an OH group, a tri(Cl-C4-al kyl)silyloxy group or a group OC(O-R20 or R3
can be OH OWe,1.aStitarh&l-cofpaukdd ofSp-subetiytedredttitriends & g@hedpfoda(@)@)R20 and
R17 can beZ and R8 can be a branched or straight-chain, optionally
partially or conpletely hal ogenated al kyl, al kenyl or alkinyl radical with
up to 3 carbon atons, R16 can be a hydrogen atom a hal ogen atom or a

met hyl group, whereby the substituents R16 and R17 in each case can be both
in a-position and in 13- position, and their pharnmaceutically acceptable
salts. 2. Conpounds according to claim1, characterized in that nis 0, 1 or
2. 3. Conpounds according to claiml or 2, wherein in each case a radi cal
26 R, R2 or R3 represents a group - SO2NH2,

(Hee

[}
13
1}
13

STEROID~WO o X

Gruppe Z
[Group Z]

in which n can mean a number 0 -4,

R! can mean a radical -SO,NH, or -NHSO,NH,,
whereby R?, R?*and X, X!, independently of one another, stand for a hydrogen
atom, a halogen atom, a nitrile group, a nitro group, a C;.s-alkyl group, a
CpFap+1 group with p=1-3, a group OC(0)-R*’, COOR?, OR*, C(O)NHR? or
OC(O)NH-R?,
whereby R?’ and R* are a C,.s-alkyl group, a Cz.g-cycloalkyl group, an aryl
group, a Ci4-alkylene aryl group, a C;4-alkylene-Cs.g-cycloalkyl group or a
Cs.g-cycloalkylene-Cj4-alkyl group, and
R* in addition can mean a hydrogen atom, or

R®>  canmean a radical -SO,NH, or -NHSO,NH,,
whereby R!, R® and X, X', independently of one another, stand for a hydrogen
atom, a halogen atom, a nitrile group, a nitro group, a C,.s-alkyl group, a
CoFap+1 group with p=1-3, a group OC(0)-R*’, COOR?’, OR®, C(O)NHR? or
OC(O)NH-R*,
whereby R?® and R* are a Cy.s-alkyl group, a Cs.g-cycloalkyl group, an aryl
group, a C;4-alkylene aryl group, a C;4-alkylene-C;_g-cycloalkyl group or
Cs.g-cycloalkylene-C; 4~alkyl group, and



- 4. Compounds according to one of clains 1 or 2, wherein Rl represents a
group -SO2NH2 or NHSO2NH2. 5. Conpounds according to claim4, wherein R
represents a group - SO2NH2. 6. Conpounds according to one of clainms 1 to 5,
.wherein if one of the radicals R, R2, and R3 does not nean - SO2Nr H2 or
NHSO2NH2, the other two radicals R, R2,28nd R3 in each case, as well as X
and X, independently of one another, stand for a hydrogen, fluorine or

chl orine atom a hydroxy group or a nethoxy group. 7. Conpounds according to
one of clains 1 to 6,,wherein R8 is a nethyl, ethyl, vinyl or difluorovinyl
radical . 8. Compounds @&@é%tmnﬁ@nﬁl%?aﬁﬁélyé¥°g€}la‘?rrrs 1to 7, 1)

3" - Hyd 8' pnet H17 i 3-yl) 3-sul famoyl
benzonte 2) (3 ryatoxya { FarhyP R R o) Y1) 3 sl tamy

3-sul fanoyl  benzoatsheredy R', R andX X! 1ndependently of one another stand for a hydrogen
(3" -Hydroxy-8'p-vinyl-estra-1', 3’ 5'( ")-trien-17" ( % 35u|farmy|
benzoate. 4) (3' - Hy@komea Blqeengigm,a nigde g&lu@aaltr%grema) gkl grouy,3- y| )

4-sul f |l b
(37 by oxy- 8 (3. ot KT Zerow pith 371 o OC(QRRT, COPRT' O™ GPINHR™ or
benzoate, 6) (3'- Hyd)@(@NBIRPS Vi nyI estra 1,3 ,5 (10')- trlen 17' (3-yl)

4-sul fanoyl  benzoate, (3 - Aget
(3-nethyl -estra-1', 3 eaabmb pod R e mﬁl s@lml)grcslpsaﬂaawgflpalkﬁlewmta@ arg)

(3 et oxy. 15 ot N et Baboache B w L0 i 0By
3-sul famoyl benzoaige- cg;albam(glenmmmylgrou and
(3-nethyl-estra-1',3,,5 (10! )-trien-17" (3 I ) 4-sul famoyl benzoate,
R* in addition can mean a hydrogen and

STEROID stands for a steroidal ABCD-ring system of formula (A):

(A)

whereby the radicals R, R?, R'® and R' have the following meanings:
R® can be Z and
R'  canbe an OH group, a tri(C;-Cy-alkyl)silyloxy group or a group OC(0)-R¥ or
R®>  can be OH, OMe, a tri(C;-Cs-alkyl)silyloxy group, or a group OC(0)-R*® and
R  canbeZ
and
R® can be a branched or straight-chain, optionally partially or completely
halogenated alkyl, alkenyl or alkinyl radical with up to 3 carbon atoms,
R canbea hydrogen atom, a halogen atom, or a methyl group,
whereby the substituents R'® and R! in each case can be both in o-position and in B-
position,
and their pharmaceutically acceptable salts.
2. Compounds according to claim 1, characterized in that nis 0, 1 or 2.

3. Compounds according to claim 1 or 2, wherein in each case a radical



- 27 11) (3 -Acetoxy-8 p-ethyl-estra-1',3 ,5 (10" )-trien-17"'(3-yl)

4-sul fanoyl benzoate, 12) (3'-Acetoxy-8
p-vinyl-estra-1',3",5 (10" )-trien-17" (3-yl) 4-sul fanoyl benzoate, 13)

+ (3" -Benzoyl oxy-8" G&G3-nethyl-estra-1',3",5 (10" )-trien-17" (3-yl) 3-sul fanoyl
benzoate, 14) (3'-Benzoyl oxy-8" G3-nethyR6estra-1',3" ,5 (10")-trien-17"
R-yl) 4-sul famoyl benzoate, 15) (3'-Benzoyl oxy-8 (3-ethyl-estra-1',3,5
(10")-trien-17'(3-yl') 3 -sul famoyl benzoate, 16) (3 '-Benzoyl oxy-8
(3-ethyl-estra-1',3", t 17" (3-yl) 4-sul famoyl benzoate, 17)
(3 - Benzoﬁiogyo%R F@“?WH?%3§§§ 5&¥£ﬂ§ 5 (10')-trien-17' (3-yl) 3-sul fanoyl
benzoate, 18) (3 s aflc 16 L BYEERT & 7, WheRinK! t
(10')-trien-17 (3 y 4 su ?ﬁ O%enzogte % cin R represents a group

(3" - Hydr ox3OBNH3 ov i+ NISOeBlitha- 1 3 , 5" (10") - trlen | 7' (3- yI) 2- chl or o- 5-

sul f amoyl benzoat dr ox p-Vvinyl-estra-1' 10 trlen 17
p-yl) 3-sul farréy|0604np0¢1ﬁfiw<e9sa§%a<ﬁam2i) egemrﬁyamiiﬁn@agroup -5

3-net hyl -estr ¥
genzoatg 22) 3¥:ﬁ®§mﬁd£$% %%ﬁ%% e%&gstrglkog &h&%%ﬁg%?e§gﬁ%2&§%h
3-sul f arm)R dnd R d@s@bémzﬂra{-ﬁozmb or —NHSOzNHz, the other two radlcals R! R , and R 1n

(3' - Hydroxy-8' 3-ethyl -e ,3' 10! ) - trlen chloro 5-
sul f amoy| BEhSS&tas Wei S}% H?@I?H?? ently of oge aé? f@g{ £t Y dgogengfluorine

ot R TER o 20 L
7. Compounds according to one of claims 1 to 6, wherein R® is a methyl, ethyl, vinyl
or difluorovinyl radical.
8. Compounds according to one of claims 1 to 7,

1) (3’-Hydroxy-8’B-methyl-estra-1°,3,5°(10’)-trien-17’B-yl) 3-sulfamoyl
benzoate

2) (3’-Hydroxy-8’p-ethyl-estra-1°,3°,5°(10)-trien-17’B-yl) 3-sulfamoyl
benzoate,

3) (3’-Hydroxy-8’B-vinyl-estra-1°,3",5°(10’)-trien-17’B-yl) 3-sulfamoyl
benzoate,

4) (3’-Hydroxy-8’p-methyl-estra-1°,3",5’(10’)-trien-17’-yl) 4-sulfamoyl
benzoate,

5) (3’-Hydroxy-8’B-ethyl-estra-1°,3°,5°(10’)-trien-17’3-yl) 4-sulfamoyl
benzoate,

6) (3’-Hydroxy-8’p-vinyl-estra-1°,3°,5°(10")-trien-17’-yl) 4-sulfamoyl
benzoate,

7) (3’-Acetoxy-8’B-methyl-estra-1°,3°,5°(10°)-trien-17-yl) 3-sulfamoyl
benzoate,

8) (3’-Acetoxy-8’B-ethyl-estra-1°,3°,5°(10°)-trien-17’B-yl) 3-sulfamoyl
benzoate,

9) (3’-Acetoxy-8’B-vinyl-estra-1°,3°,5°(10)-trien-17’B-yl) 3-sulfamoyl
benzoate,

10) (3’-Acetoxy-8’p-methyl-estra-1°,3°,5°(10°)-trien-17’3-yl) 4-sulfamoyl

benzoate,



-sul fanoyl benzoate, 28 26) (17" 3-(n-Pentanoyl oxy)-8
(3-methyl-estra-1',3 ,5 (10" )-trien-3" -yl) 3- sulfanoyl benzoate, 27) (17
(3-(n-Pentanoyl oxy)-8 R-ethyl-estra-1',3 ,5 (10" )-trien-3" -yl) 3-

~sul famoyl benzoate, 28) (17" R-Benzoyl oxy-8

(3-vinyl-estra-1',3 ,5 (10" )-trien-3'-yl273-sul fanoyl benzoate, 29) (17
3-Benzoyl oxy-8' (3-nethyl-estra-1',3 ,5 (1 0')-trien-3"-yl) 3-sul fanoyl
benzoate, 30) (1 7' f3 Benzoyl oxy 8 (3 et hyI estra-1',3",5'

(10" )-trien-3 -yl) 3-sulf 31)
(17' (3- (n- Pent anoy! d)U,/()3 QLC@@XV%QTG’I}%‘WW& 3735 (B ey LT Biydld-sulfapoyl4-

sul fanoyl benzoat e, 323en%%7 (3-(n-Pentanoyl oxy)-8" G3-nethyl -estra-1',3",5'
(10" )-trien-3 -yl) 4 %ﬁ’oyl benzoate, 33)

(17" (3 (n-Pentanoyl qay? A exStplvidaiesa-1°,3 85 (RO §Hen- 1 7°BLy@N4-Buttathdyl4-
sul f anoyl benzoat e,
(17' (3- Benzoyl oxy- 8' R-bénagiteestra-1', 3", 5' (10 )-trien-3' -yl) 4-sulfanoyl

b , | h 1,3 .5
(ig'zij ?E o eﬁ% (31/|)7 Ag%@u %§1gg%§%z%ﬂ&?t r S’%’@%B'éﬁﬁdfﬁ%ﬂ)%sulfamoyl

R-ethyl-estra-1',3", 5 (10 gtrlenS -yl) 4su|farmy| benzoate, 37)
(17" f 3- Acetoxy8 (3 wny? estra-1',3",5 (10" )-trier-3"-yl) 3-sul fanoyl

benzoate, 38) (17 34f@eiBmzo>Sox>( Sﬁembmlyi-eﬁtda’ 2'5°@'0, BlrieaUq” p-yh)rd-anfagioyy| )
3-sul famoyl benzoate, 39) (1 7' 43-Acetoxy-8'
(3-methyl -estra-1', 3" ,®ngage) -trien-3' -yl) 3-sul famoyl benzoate,

15) (3’-Benzoyloxy-8’B-ethyl-estra-1°,3°,5°(10’)-trien-17°B-yl) 3-sulfamoyl
benzoate,

16) (3’-Benzoyloxy-8’B-ethyl-estra-1°,3°,5°(10)-trien-17°B-yl) 4-sulfamoyl
benzoate,

17) (3’-Benzoyloxy-8’B-vinyl-estra-1°,3”,5°(10)-trien-17°B-yl) 3-sulfamoyl
benzoate, A

18) (3’-Benzoyloxy-8’B-vinyl-estra-1°,3*,5°(10’)-trien-17"B-yl) 4-sulfamoyl
benzoate,

19) (3’-Hydroxy-8’p-vinyl-estra-1°,3°,5°(10’)-trien-17’B-yl) 2-chloro-5-
sulfamoyl benzoate,

20) (3’-Hydroxy-8’p-vinyl-estra-1°,3”,5’(10’)-trien-17’B-yl) 3-sulfamoyl-4-
chlorobenzoate,

21) (3’-Hydroxy-8’B-methyl-estra-1°,3°,5°(10°)-trien-17’B-yl) 2-chloro-5-
sulfamoyl benzoate,

22) (3’-Hydroxy-8’B-methyl-estra-1°,3°,5°(10’)-trien-17’f-yl) 3-sulfamoyl-4-
chlorobenzoate,

23) (3’-Hydroxy-8’pB-ethyl-estra-1°,3°,5°(10’)-trien-17’-yl) 2-chloro-5-
sulfamoyl benzoate,

24) (3’-Hydroxy-8’B-ethyl-estra-1°,3°,5°(10°)-trien-17"3-yl) 3-sulfamoyl-4-
chlorobenzoate,

25) (17’ B-(n-Pentanoyloxy)-8’p-vinyl-estra-1°,3°,5°(10°)-trien-3’-yl) 3-

sulfamoyl benzoate,



-40) (17" (3-Acetoxy-8 (3-vinyl-estra-1',3",5 (10")-trien-3' -yl) 4-sul fanoyl
benzoate, 29 41) (17" (3-Acetoxy-8 (3-ethyl-estra-1',3,5

(10" )-trien-3" -yl) 4-sul fanoyl benzoate, 42) (17' P-A cetoxy-8'
+(3-methyl-estra-1"' ,3, 5 (10" )-trien-3 -yl) 4-sul famoyl benzoate, 43)
(3" -Methoxy-8 (3-vinyl-estra-1',3",5 (1@8)-trien-17' (3-yl) 3-sul fanoyl
benzoate, 44) (3'-Methoxy-8 (3-ethyl-estra-1',3" ,5 (10" )-trien-17" (3-yl)
3-sul famoyl benzoate, 45) (3 '-Methoxy-8" (3- rret hyI est ra 1' 3' 5'

(10" )-trien-17"(3-y IZ) -sul fa benzoat e,

(3-vinyl-estra-1 , 3280 i@*@-rten%aww)(s;m;thm At g ODriswat-a) 347)

(3" - Met hoxy-8' (3 ethyl str 5 (10" )-trien-17'(3-yl) 4-sul fanoyl
benzoate, 48) (3'-Met h%‘%?ﬁ‘%"ﬁ? 0aehyl estra-1',3",5 (10" )-trien-17"'(3-yl)
4-sul famoyl  benzoatyy) (9 p RhPeARaSHbLHA Bceqqufégﬁylogsyt(mg uq&pg ayjp3at | east
one conpound accordi ng to one of clains 1 to 8 as wel

phar maceutical |y corrpa‘smlfdnmyxlfbhmzvlae 10. Pharnaceuti cal corrp05| tion
according to claim in at t one addj.tj.qn stero I npound i s
i ncl uded. 11. Phar med évmﬁé%ené@flr%ég -BRYaetBr r3n§ @8 )CtFISPr% ga3 W’\%‘r& t he
addi tional steroidal nd is a gestagen, an antigestagen or a
mesoprogestin. 12. Pharnmaceuti cal conposition according to claim 11, wherein
the gestagen is dr gep(IEpBazoflbeReYPERfethyhesl M B (1oneth-I sy oneigesdylel |
the antigestagen is onapristone or nifepristone or the mesoprogestin is

asoprisnil. 13. Use of benreaiconpounds accor di ng to the invention according to
claims 1-8 for the 3%1’)?1dpﬁtéenzoy oxy—S;H]gtﬁgiaes 1I %a|5 &8%%% 3°-yl) 3-sulfamoyl
benzoate,

31) (17°B-(n-Pentanoyloxy)-8’B-vinyl-estra-1°,3",5°(10°)-trien-3’-yl) 4-
sulfamoyl benzoate,

32) (17°B-(n-Pentanoyloxy)-8’B-methyl-estra-1°,3°,5°(10’)-trien-3’-yl) 4-
sulfamoyl benzoate,

33) (17°B-(n-Pentanoyloxy)-8’p-ethyl-estra-1°,3",5°(10")-trien-3’-yl) 4-
sulfamoyl benzoate,

34) (17°B-Benzoyloxy-8’B-vinyl-estra-1°,3°,5’(10”)-trien-3’-yl) 4-sulfamoyl
benzoate,

35) (17°B-Benzoyloxy-8’-methyl-estra-1°,3°,5°(10°)-trien-3’-yl) 4-sulfamoyl
benzoate,

36) (17’ B-Benzoyloxy-8’B-ethyl-estra-1°,3°,5°(10°)-trien-3°-yl) 4-sulfamoyl
benzoate,

37) (17°B-Acetoxy-8’p-vinyl-estra-1°,3°,5°(10’)-trien-3’-yl) 3-sulfamoyl
benzoate,

38) (17°B-Acetoxy-8’B-ethyl-estra-1°,3°,5’(10’)-trien-3’-yl) 3-sulfamoyl
benzoate,

39) (17°B-Acetoxy-8’-methyl-estra-1°,3°,5°(10’)-trien-3-yl) 3-sulfamoyl
benzoate,

40) (17°B-Acetoxy-8’B-vinyl-estra-1°,3”,5(10")-trien-3-yl) 4-sulfamoyl

benzoate,



- 14. Use according to claim13 for treating diseases and conditions in wonen
and in nen that are caused by an estrogen deficiency. 15. Use according to
claim13 for treating perinmenopausal and postnenopausal synptonms. 16. Use
-according to claim13 for the in-vitro treatnment of male infertility. 30

17. Use according to claim13 for the in28ivo treatnent of nmale infertility.
18. Use according to claim13 for the in-vitro treatnment of female
infertility. 19. Use according to claim13 for the in-vivo treatnent of

female infertility. Use acc m,13 for the ther

hor none- def i ci ency- |4Héiglge%fp§§%ﬁ’cﬁr§'eir}%’lﬁ§%ll %T%jfcﬁq ﬁﬁtetrﬁ“grﬁ’lmél’ﬁ% @aused by
surgery, nedication, g% Use according to claim 13 for hornone

repl acenent therapy (Hbé” 2. Use according to claim20 in conbination with

a selective estrogem29@ae@¢metoxmﬁlrﬁémyl -dsBERVB;, 51(00°) exéeirpl-¢l) uadubbiinbene. 23.
Use according to claim13 for prophylaxis and therapy of a
hor none- defi ci ency- mbl@nl@dtebone mass | oss. 24. Use according to claim13

for prophylaxis and rgsi s, ., e. accor dj cl ai m 23
in combination with Eg 3\%& %\ﬁ E”é&fﬁ“ﬁef’& ?ﬁgltoﬁsmggﬁ?.ﬁybg "’iﬁﬁl %8ys for
bone building or as sug&&ggﬂﬁng therapies to therapies that cause a bone
mass | oss (for exanple erapy with glucocorticoids, aronatase

i nhi bitors, GnRH agomi) & sMethbxp8tfgbnl-sdtm-1°3 S¢HoMptiea1aff yl) 32l fatdoe]
according to claim 13 for prevention and therapy of cardiovascul ar di seases.
27. Use according to ¢ beizeete3 for treati ng i nflamatory di seases and

houmatoi d arthri 190 65 MORE L AMENG bt Lar h 47 P 1T &3t e AR pl o

sclerosis, Crohn's di sggsga@l endonetriosis. 30. Use according to claim13
for preventing and treating benign prostate hyperplasia (BPH). 31. Use
accordi ng to cl ai m 3B)(3i-Methbky&t f-smyhestra- B’ 566100 eigens 73hal) dedudfatrioyk

benzoate,

47) (3’-Methoxy-8’B-ethyl-estra-1°,3°,5°(10”)-trien-17’3-yl) 4-sulfamoyl
benzoate,

48) (3°-Methoxy-8’B-methyl-estra-1°,3°,5°(10°)-trien-17’-yl) 4-sulfamoyl
benzoate.

9. Pharmaceutical compositions that contain at least one compound according to one
of claims 1 to 8 as well as a pharmaceutically compatible vehicle.

10. Pharmaceutical composition according to claim 9, wherein at least one additional
steroidal compound is included.

11. Pharmaceutical composition according to claim 10, wherein the additional
steroidal compound is a gestagen, an antigestagen or a mesoprogestin.

12. Pharmaceutical composition according to claim 11, wherein the gestagen is
drospirenone, dienogest, norethisterone or levonorgestrel, the antigestagen is onapristone or
mifepristone or the mesoprogestin is asoprisnil.

13. Use of the compounds according to the invention according to claims 1-8 for the
production of a pharmaceutical agent.

14. Use according to claim 13 for treating diseases and conditions in women and in
men that are caused by an estrogen deficiency.

15. Use according to claim 13 for treating perimenopausal and postmenopausal

symptoms.
16. Use according to claim 13 for the in-vitro treatment of male infertility.



- estrogen receptor nodul ators for preventing and treating benign prostate
hyperplasia (BPH). 32. Use according to claim31l, whereby 7al pha-
[9-[(4,4,5,5,5

- pent af | uoropentyl )sul fnyl ] nonyl Jestra-1, 3,5(10)-tri ene-3, 17B-di ol
(fulvestrant) is used as antiestrogen oBOral oxifene, tanoxifen, or
5-(4-{5-[(RS)-(4,4,5,5, 5-pent af | uor opentyl) -

sul finyl]pentyl } phenyl) - 6- phenyl 8, 9- di hydr o- 7FFbenzocycIohepten 2-ol is

used as SERM e ac ord| Ia m 13. for freati.n tic synptons,
in particul ar ﬁ%t € apGRL 1&%(‘%% it” B ViV ety of %it“iyon f or

exanpl e after tme%}s%@éorwng% BLATRS 35he iﬁbit@t}&hﬁeﬁrof@lﬁﬂe%ﬁ%ﬁﬂ@w sts or

agonists. 31 34. Use of c ounds according to one of clains 1 to 8 for the
production of nﬁalhaaautmmgkoabﬂmﬂéfbmmcUreabnngmwnseﬁﬁﬂmﬂehﬁhﬁh&n be

i nfl uenced posi y.the |nh| tion _of the. carbonic.anhydrase activity.
35. Use of conp b ﬁﬁ% aa@eémalt%gla% T3 ke Be Cranyiil bpTpgRe s tsach andisduct i on of

phar maceuty idPlysfiby By & QBRI B sudfory Bbaieltan. gre, | ()

3' - hydr oxy-= % -V|ny estra-1' trie

benzoate, (3'- Iiydmxyteca)r{lﬁig\m olglm és tforshatinpBe repldcient thetapp (HRT(.3- yl )
4-sul f anoyl benzoat e,

hydr oxy- 8 ( 3 vi y |Use §P(1‘,Oédlj}g tey clagn gQ@n ?Orflll')llné%orﬂ_v}ﬂtlg sglf):tlve estrogen receptor

3-sul fanmo @E‘R??g 1 p5' 811645

met hoxy- 8' V|nyI trien-17' (3-yl) 3-sul fanoyl benzoate
and (3'-nethoxy3. wseaewrmylg{@shamli for3prpphy(laxis nd theeapy bT 'a (Brmybye-defwikricanoy |
benzoate ac or ng to qne of the preceding clainms 13-35. 37. Process for

t he product¢HH @“@@ﬁﬁgﬂﬁﬂs of general formula (1) according to one of

claims 1 to 8 RB48ueBeeorfling 4G cRin? [ FH5 fRofhyfaxi¥ dnd Rerddy $PBStedpdrddis. [ & oup Z

25. Use according to claim 23 in combination with the natural vitamin D3 or with
calcitriol analogs for bone building or as supporting therapies to therapies that cause a bone
mass loss (for example, a therapy with glucocorticoids, aromatase inhibitors, GnRH agonists
or antagonists, or chemotherapy).

26. Use according to claim 13 for prevention and therapy of cardiovascular diseases.

27. Use according to claim 13 for treating inflammatory diseases and diseases of the
immune system.

28. Use according to claim 27 for treating rheumatoid arthritis.

29. Use according‘to claim 27 for treating multiple sclerosis, Crohn’s disease or
endometriosis. .

30. Use according to claim 13 for preventing and treating benign prostate hyperplasia
(BPH).

31. Use according to claim 30 in combination with antiestrogens and selective
estrogen receptor modulators for preventing and treating benign prostate hyperplasia (BPH).

32. Use according to claim 31, whereby 7alpha-[9-[(4,4,5,5,5-
pentafluoropentyl)sulfinyljnonyl]estra-1,3,5(10)-triene-3,17B-diol (fulvestrant) is used as
antiestrogen or raloxifene, tamoxifen, or 5-(4-{5-[(RS)-(4.4,5,5,5-pentafluoropentyl)-
sulfinyl]pentyl } phenyl)-6-phenyl-8,9-dihydro-7H-benzocyclohepten-2-ol is used as SERM.

33. Use according to claim 13 for treating arthritic symptoms, in particular after
therapies that result in estrogen deprivation, for example after treatment with aromatase

inhibitors or GnRH antagonists or agonists.



by reaction of 8[3-substituted estratrienes according to fornmula (A) with
correspondi ng sul fanoyl phenyl carboxylic acids or derivatives thereof or by
reaction of corresponding conpounds with sulfam de, sulfanoyl chloride or

- am nosul fonyl isocyanate.

31

34. Use of compounds according to one of claims 1 to 8 for the production of
pharmaceutical agents for treating diseases that can be influenced positively by the inhibition
of the carbonic anhydrase activity.

35. Use of compounds according to one of claims 1 to 8 for the production of

pharmaceutical agents for treating alopecia.

36. Use of 3’-hydroxy-8’B-vinyl-estra-1°,3°,5°(10”)-trien-17’B-yl) 3-sulfamoyl
benzoate, (3’-hydroxy-8’p-vinyl-estra-1°,3°,5°(10")-trien-17’$-yl) 4-sulfamoyl benzoate, 3°-
hydroxy-8’B-vinyl-estra-1°,3,5°(10")-trien-17’B-yl) 3-sulfamoyl-4-chlorobenzoate, (3°-
methoxy-8’B-vinyl-estra-1°,3°,5°(10")-trien-17"B-yl) 3-sulfamoyl benzoate and (3’-methoxy-
8°B-vinyl-estra-1°,3°,5°(10°)-trien-17"B-yl) 4-sulfamoyl benzoate according to one of the
preceding claims 13-35.

37. Process for the production of compounds of general formula (I) according to one

of claims 1 to 8

(He
STEROID-W0O

Gruppe Z D
[Group Z]

by reaction of 83-substituted estratrienes according to formula (A) with corresponding
sulfamoylphenylcarboxylic acids or derivatives thereof or by reaction of corresponding

compounds with sulfamide, sulfamoyl chloride or aminosulfonyl isocyanate.



