1 Prodrugs of ER[3-Selective Substances, Process for their Production, and
Phar maceuti cal Conpositions that Contain These Conpounds The invention

rel ates to prodrugs of ERB-sel ective substances of general fornmula (1), R a
XR2 (HCn STEROD 104 X' R O Guppe Z (1) [Goup Z] a process for

t heir production, pharmaceutical conpos{tions that contain these conpounds,
and their use for the production of pharmaceutical agents. Estrogens play an
inmportant role in the organismin both sexes. In the nmaturing organism
estrogens are involved in the inprinting of sex characteristics. In both
sexes, BuoidrogeokSERBBritelestive SabstaneegeBracess: flor theiyEnodumtiva; amd) sexual

mat uratign, such,.a rowt h. spur and en the conpletion of bone grow h.
D el phbdmtsGpieCombestontitat Foafin THEm CampoRERe (1 4) in bone

met abolismin both sexes. Their loss results in the degradation of bone
substance and involves the risk of an elevated brittleness of the bone. In
wonen, the esthogeendiontrelateatepwdougstod ERBysetaotivosusiangesed ganeral formulatHe
organism | n pregnancy, the placenta forns | arge anounts of estrogen. In
men, estrogens are produced primarily "peripherally” by the aromatization
of testosterone or the adrenal androgens in vakious effector organs, such
as the central nervous system (CNS), the Rwes pr the intestinal

epithelium This adaptation makes possi bl e pf Rfi cal estrogen effects in
men at very low estradiol levels in t(t]_f: n men and wonen with a
genetic defect of the aronmatase or tihe gceptor, the bones are
severely disrupted rel ati vestTgRgﬂﬁm&h d | opfent (2). Wile for natural
estrogens, the oral admnistration (i0 iQE*obl ematic owing to its |ow
oral bioavailability, conventional chemcally nodified estrogens wth

i nproved bioavailability (for exanple et hbp'yl S5t radi ol ) often have the
drawback of producing a PP O

[Group Z]

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 example ethinyl estradiol) often have the drawback of producing a

considerably increased estrogenic action in the liver (3, 9, 10). This hepatic estrogeneity



consi derably increased estrogenic action in the liver (3, 9, 10). This
hepati c estrogeneity 2 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 [1G--1I (8)
for the preservation of nuscles and bon2s is negatively affected by hepatic
estrogenic actions (12, 13, 6). In WD 01/77139, new 8-substituted
estratrienes are described, whereby the 80- substituent can be a
straight-chain or branched-chain, optionally partially or c lLetely
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higher in“vitro affinity to estrogen receptor preparations of rat prostates
t han t o Ksf-I })dhr the pegtomatipn efmusatlesms tohes @megdatarly dfidtedigrephtic vi vo a
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well as the netabglic instability. From W) 01/91797, steroidal conpqounds are
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the erythrocytes, the nmetabholization is avoided during the |liver passage.
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conpound¥hesakompourskeat peef&R)I3-tealset for veatirgy qiscanetstharaé tayusbd bpuaedtaipgbe. Thi s
obj ect igﬁachi eved by sul fanoyl compounds of 8(3-substituted estratrienes of
3 gener&%SHula (1), in which group Z is bonded to the steroid that is to

be rel eased Ry whacks of these 8-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 during the liver passage. 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 ER-selective compounds orally bioavailable.

This object is achieved by sulfamoyl compounds of 8[3-substituted estratrienes of



(, Rz. " HC\ | STEROD Lo X1 R O Guppe Z [Goup Z] in which n can
nmean a nunber 0 - 4, Rl neans 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 C _5-al kyl group, a CpF2p+l
group with p=I-3, a group OC(O -R20, CQPR20, OR20, C(O NHR2 or OC(O NH R21,
whereby R20 and R21 are a O _5-al kyl group, a C3.8-cycl oal kyl group, an aryl
group, a C _4-al kyl ene aryI group, a d -4-al kyl ene-C3_3-cycl oal kyl group or
a C3.8-cycloal kyl ene-C -4-al kyl group, and R20 in addition can nean a

hydr ogengeél?@hfor&ma@?2%3’#1%%“%211%1'@9@541 ta epiqrpid dhat inadepriepsedwher eby R1,

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-FI 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 O -5-al kyl group, a C3-8-cycl oal kyl
group, an aryl group, a Cl.4-alkylene aryl group, a

Cl _4-al kyl ene-C3. 8-cycl oal kyl group or C3_ 8-cycl oal kyl ene-d . 4-al kyl

group, and R20 in addition can nean a hydrogen, Xor R3 can nean a radi cal
-S2NH2 or - NHSO2NH2, 4 whereby R, R2 an® independently of one

anot her, stand for a hydrogen atom hal og anitrile group, a
nitro group, a O _5-alkyl group, a ,CREReHd with p=1-3, a group
OC( O - R20, COOR20, OR20, C(O) NHR20 or ' *? R

STEROID~»W0O

Gruppe Z
[Group Z]

in which n can mean a number 0 —4,

R'  means 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 Cj.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-C;.g-cycloalkyl group or a
C;.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 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 C3.g-cycloalkyl group, an aryl
group, a Cj4-alkylene aryl group, a C.4-alkylene-Cs.g-cycloalkyl group or Cs.
g-cycloalkylene-C;.4-alkyl group, and
R in addition can mean a hydrogen, or

R} can mean a radical -SO,NH, or -NHSO,NH,,



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

Cl _4-al kyl ene-C3. 8-cycl oal kyl group or C3. 8-cycloal kyl ene-CL1. 4-al kyl

group, and R20 in addition can mean a hydrogen, and STERO D stands for a
steroidal ABCD-ring systemof formula (#4): R17 R8 R16 R3 (A) whereby the
radi cals R3, R8, R16 and R17 have the followi ng neaning: R3 can be Z and
R17 can be an OH group, a tri (G -C4-al kyl)silyloxy group or a group
OC(O)-R20 or R3 can be , , tri (g -C4-al kyl)silyloxy group,. or a
group OC(O)-R20 an¥ erﬂhﬁ%&ﬁ%ﬁ % HintACRedEnly Heons pHice Rid dpr 2 bydrogen

strai ght-chain, opkiQn ia ols I Lkyl ,

al kenyl or al ki ny%t?ga?gg%sg%tﬁmﬁ%h%‘%gfrc r’bélﬁ&(g%%)#g’@gggglggfngggﬂg hydr ogen
atom a hal ogen at@fp+0groapvethhytl-groppyp AIEEORRY’, IGRORHHOR’T, e NHRIGomnd
R17 in each case C@@ (&m%h in a- and in 3-position, and their

phar maceutically a g 1"e >'salts. In addition, this invention conprises the
new conpounds as PRRIBRCRUIATY! 3Eld ¢S all NGGH ST Scyliflly B drgn, _thei ¢
t herapeutic application and pharnaceutical dispensing forns that contain

t he new subst ancesgroiihe €inyvakyleonanybgmtips € o-akyleng€i s-adgecloalliyl gresp oGt

t hensel ves cannot bin o.the, e gro en receptor and from which the

cont ai ned not her &S8° I?I‘f'q]e‘l'é )éle%("ill?aafl e body, 5 process for their
production, and phinRgemtibsdn SOMPPRIdrbRSakdat contain these conpounds.
The conpounds according to the invention are prodrugs that rel ease an

ER( 3- sel ect i vVETEROID sgods fomatstezoidelsA BGRenng sifstear obmponiaf(Agat i on of the ester
group Z. By absolute and relatively greatly weakened action via the ER a,
undesi rabl e estrogen 17

R

(A)

whereby the radicals R? R® R'® and R'” have the following meaning:

R’ 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;-Cy4-alkyl)silyloxy group, or a group 0C(0)-R* and
R"Y 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'® canbea hydrogen atom, a halogen atom, or a methyl group,

whereby the substituents R'®and R'7 in each case can be both in o~ and in -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.

The invention relates to estrogen derivatives that themselves cannot bind to the

estrogen receptor and from which the contained mother estrogen is released in the body,



effects of any standard estrogen therapy on the uterus, the manmmary gl ands
and the liver are avoided, as they are typical for non-di ssociated
estrogens. The conpounds according to the invention have therapeutically
advant ageous estrogenic activities if they are nediated by the ER O, in
particular in the central nervous systebn in the circulatory systemand in

t he bones. The substances according to the invention are preferably used for
oral therapy. Conpared to their nother estrogens, the conpounds according
to the invention have a clearéﬁ1 i ncreased oral, availability, an

X
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est r ogendvertipnrhaye ierapsytieadlyi advaniageons erogeric pefiatieyif theyeare psdjategdyehe

estrogens),, but al so .in, tha ith estradiol,.sulfgmte igh levels of
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of estradiol TR §ubStaRtRAdcAHERG!tO VRN in{diidn abdefepdbl P 8idddBLoral thefapys therefore
di sadvant ageous, since estrone is a | ess efflective estrogen than estradiol.
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estrone derivatives. The conpounds of general formula (1) according to the

i nvent i ofimyttandeasly mqrh dharepsaticdllyifeptiveansk pt edmparisan tasthe anobatused as
i ndi vi dual c?%ﬁpgentgmjﬁ hangac%utk%gl .Ekeparations or in conbination in
particul%??@ﬂ& _ s 883%% 5?_d%% dﬁéﬂ .~ The conbination wth
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sel ectively active, i.e., that do not %ass t hrough the bl ood-brain barrier,
i s especindhg pody, 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

for estrogen-3-sulfamates and disadvantageous for achieving strong estrogenic effects can

also be avoided, which is typical for 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

that 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[3-

ethylestradiol, 83-methylestradiol, 8B-vinylestradiol and 8B-difluorovinylestradiol instead of

the inactive estrone derivatives.

The compounds of general formula (I) according to the invention or their
pharmaceutically accceptable salts can be used as individual components in pharmaceutical

preparations or in combination in particular with antiestrogens or gestagens. The

combination with ERa-selective antiestrogens or with antiestrogens that are peripherally-



preferred. The substances and the pharnaceutical agents containing themare
especially suitable for the treatnent of perinenopausal and post nenopausal
synptonms, in particular hot flashes, sleep disorders, irritability, nood
SW ngs, incontinence, vagi nal atrophy, and hornone- deficiency-induced
ment al di sorders. The substances are algo suitable for hornone substitution
and for the treatnent of hornone-deficiency-induced synptons in ovarian
dysfunction that is caused by surgery, nedication, etc. Prevention of bone
mass | oss in postnenopausal wonen and andropausal nmen, in wonen who have
under gonsslechygy eetées ben twt do nptrpagptheongiibe blopé-braie hamigr.vib e4petiphH ant agoni st s
or agonists i§ also part of this. The prodrugs of ER13-sel ective agonists
accordih@fﬁgﬁﬁhe i nvention can be used alone or in conbination with

ant i est r ogensThexuBSBAGS And MY fHabRi®utal 88AREEINANRE KA BR dsBE&eRtyNuitable
nodul ators (SERM for the treatnent of prostate hyperplasia to avoid

est r ogenfodpsrtreptménsof perimerppausil eed perémetidpeusad sytpiowsf in pasticutarihet flasbgen,

preferably 7al pha-[.9:[(4,4.5,5, 5-pent af | uoropent.yl))sul finyl.]-
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The conpounds are al so suitable for allevi atiéﬁ synpt ons of andropause and
menopauskystarectomies or imwpmen mdofveare freatpdmwitb dd1RkId phtagemstitor egumsipis alSampmt,
nanmel y bofttgiéf or prophylaxis and for treatnment, in addition for treating

syrrptom;oa onpani ed by a dysnenorrhea as well as for treating acne. In

addi tion, theTlkhsdmgs 6SERBReRESADnisAIacBsrdip W Bvadnteh be used alone
hor none-defi ci ency- I nduced bone mass | oss and osteoporosis, for preventing
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to reduce the effects thereof.

As antiestrogen, preferably 7alpha-[9-[(4,4,5,5,5-pentafluoropentyl)sulfinyl]-
nonyl]estra-1,3,5(10)-triene-3,17B-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:
raloxifene, 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
vascular diseases such as arteriosclerosis, for inhibiting the proliferation of arterial smooth

muscle cells, and for treating primary pulmonary high blood pressure.



In addition, the substances can be used for treating inflamuatory diseases
and di seases of the immune system in particular autoi mmune di seases, such
as, e.g., rheunmatoid arthritis, multiple sclerosis, Crohn's disease as well
as endonetriosis. The conpounds can be used in particular according to
therapies that result in estrogen deprfvation, for exanple after treatnent
Wi th aromatase inhibitors or GhRH antagoni sts or agonists, for treatnent of
arthritic synptons. In addition, the conpounds can be used for treatnent of
mal e fertility disorders and prostatic diseases. The conpounds according to
the inventi onddition; thesrlstanses ey hegised foritreatingrmflammatomyiseasss adncer . The
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antiestrogen for sinu f aned sequenti or separate use for e selective
estrogentrédmaeamfpwstq)ebaﬁmnopausal or post rrenopausal conditions is already

described in E]; 346 014. In ternms of this invention, "Cl.5-alkyl group”
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group” according to the |nvent|on means a nonocyclic or bicyclic group,
whi ch caff 3ot (FaemeiBeBYY))f or exanpl e, hal ogens such as fl uori ne,

o rye, " OmES: G b s Rap A g oatan
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 for 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 “Cj;_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.

In terms of this application, the term “aryl group” is defined as a substituted or

unsubstituted aryl radical with 6 to 15 carbon atoms, for example a phenyl group, a



In terns of this application, the term"aryl group” is defined as a
substituted or wunsubstituted aryl radical with 6 to 15 carbon atons, for
exanpl e a phenyl group, a 8 substituted phenyl group, such as a hal ophenyl
group, or a nitrophenyl group, or a naphthyl group. In terns of this
application, the term"Cl. 4-al kyl ene ar§l group” is defined as a di-
substituted al kyl radical, which is substituted wth at |east one aryl
radical. Both radicals together have 7 to 15 carbon atons, mhereby t he aryl
radi cal can_ carry additional subsﬁltuents such as, for exanp lgglogen
atom Exaipplitated pheny] gseips yachpsdislaphenyl gﬁ%poeéﬁawopa?@d;groqpn% %P%Pélt this
appllcat$ E? the term"d _4-al kyl ene- C3_8-cycl oal kyl group” is defined as a
subst ed alkyl radical that is substituted with a C3_8-cycl oal kyl
radi cal . Bot hin temadh afahis applgeatiberthé seve ‘ﬂ:malk];r?ema]rjdcgmow”osrdeﬁwdmsaw t he

cycl oal kyl radi.c arr additio stituents, such as or exanpl e,
= el ogentbst BiFl AR which s SUEREAAIAL ey ane R eR BB o
cycl ohex ,

S0 o oy eBhiblia 970 s chboh i, OheloB B9t 1GRA! Al cal DGaAEEMY

C3- 3- cycdlﬂ»aﬂltklyﬂte,rsach ad if@adxatnipl, ahgslogebstbint. Uixathpléstadie a b&izyd gadulyolr ar adi cal .

Bot h raglaq(i ) to et her have 4 to 12 carbon atons, whereby the group can
carry a Oléﬁjbstituents such as, for exarrpl e, a hal ogen atom

Exanpl es are 1% twtﬁx%ﬂmﬁxh 1RE ten{an{' AShARRX Sﬂ!&p@l gf‘béulpo is defined

trial kylsilyloxy grou for exa up or a tert-
but yl di nzestd'dnl-&ubi;tyhmdyﬂlql mnlpcal Gt fsisnbgtiteted eathe (bj‘g-ctycncmlkyrhvahd:al OBotht he term

"hal ogen 3t o i s def a fluorine, chlorine, brom ne or iodine atom
Fl uor i neragisﬁhma?geﬂ&r Shte BioofT sroen @Owe%?rf:‘@athew@ow{)@? ica} paniCaIY of er abl y
0, 1 or a'%idufélna%%%@%ysuﬁﬁéﬁ%o@e)@h%r s eg@%w;m mNBLEedRe aR3, X1 and X,

i ndependent | one anot her 'y an H, F,” or d atom or an OH

or a metéelopentyltinl, (R2lqherylercdiil pr opdotexplegydgpup SO2NH2, whereby R1, R3, X1
an O or a mamHER o geRieBReha i S e Pety b ariun” SRy Ry
Rz, X1 apd 3§=sub§lﬁﬁt@§ rdg Q:%Déal‘kgflene 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.

[199e-}]

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

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

R? preferably means a group —SO,NH,, whereby RLR? 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.

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

Methyl, ethyl, vinyl or difluorovinyl are especially preferred for R®,



one another, preferably are an H F, or d atom or an OH or a nethoxy
group. X1 is preferably an Hatom R8 is preferably nethyl, ethyl, vinyl,

di fl uorovinyl, ethinyl or prop-1-inyl. Methyl, ethyl, vinyl or

di fluorovinyl are especially preferred for R8. 9 Y is preferably CH Ow, a
trimethylsilyloxy, a tert-butyldinethylgilyloxy, a benzoate, a sulfanoyl
benzoate, acetate, propionate, valerate, butcyclate or

cycl opentyl propi onate radical. R17 preferably neans an OH, a
trimethylsilyloxy, an acetate, proplonate val era a benzoate, or an

optional |y haYéi;@ﬁ&F@HYQH fMBya tr r@@rﬁlisda{yéo%aF%butquﬁmﬁ@wﬁslyWym. s
(3" Ty or SenzSEET ol P 5t5%1q¢&%”9§>5!b%%¢ ”%‘?‘%E?aﬁ%??é%) L sul famyl

benzoatanakmeayhhymbmxyﬂﬂhﬁm-ethyI estra-1',3",5 (10" )-trien-17"(3-yl)

3-sul fanoyl bepzoate
(3" tudr oiy &K %r@afﬁq@rbly nagans a0 PH. trimethydsibylqxy, amacetatg.propipnaje.sigleraifsy |

BenzOat Sy i (o BN HRIFERATES Bl 1 bRl 10°) - en- 17" (3-y1)

4- sulfann enzoat

(3" - Hydr oxy- 8n(t&metdfithis éstented, es@cidbly(ptéfejred cdampedhﬂs @&—qﬂe)i bélosul f anoyl
benzoate, 6) (3 -Fydroxy 8 3-vinyl-estra-1' 5' { ")-trien-17" (3-yl)
4- sul f amoyl b@nzoe@e y droxy-8°3-methyl-estra-1°,3",5’ e’ )-tr1en— 7°B-yl) 3-sulfamoyl

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

3- sul f anoyl NzogBeHydfxy-8’B-ethyl-estra-12,3,5’(10°)-trien-17°B-yl) 3-sulfamoyl benzoate,
(3" - Acet oxy- 39(3 3?ny|-estraﬁl 3,5 (10 )Str%en 17 g; ) 3-sul fanoyl

benzoate, 1) (3 (3Abbrt1mxyf EBB(\anyfmstny-ll 855 () Rirjed- 175]3(y1D3 )sulfam@b&ﬂo@@ yl)
4-sul fanoyl benzoate

(3' - Acet oxy- 8¥)( 3- e(éh‘yﬂydgg%yl-%ﬁfnethyl estra-1333, 5119 kaenrd T8-x}) 4-sulfapeX anoy |
benzoate, 12) (3';A6 gxy 8 (3-vinyl-estra-1',3",5 (10" )-trien-17"(3-yl)
4- sul f anoyl benzoate '3) (3'-Benzoyl oxy- 8'

(3-met hyl - est3)a- 1'(33HyBrdxyB’ p=diiyl @ptrd- 1§ 35 0)-Bichul 7 ByDyd-sulhera 0 Bézoatt A)
(3' - Benzoyl oxy-8'" G3- nethyl-estra 1,3 10 )-trlen 17' (3-yl) 4-sul fanoyl
6) (3’-Hydroxy-8’B-vinyl- estra-1’ 3 5 (10°)-trien-17’3-yl) 4-sulfamoyl benzoate,
7 (3’-Acetoxy-8’pB-methyl-estra-1°,3°,5°(10”)-trien-17’3-yl) 3-sulfamoyl
benzoate,
8) (3’-Acetoxy-8’p-ethyl-estra-1°,3°,5°(10’)-trien-17’-yl) 3-sulfamoyl benzoate,
9 (3’-Acetoxy-8’p-vinyl-estra-1°,3”,5°(10°)-trien-17’-yl) 3-sulfamoyl benzoate,
10)  (3’-Acetoxy-8’3-methyl-estra-1°,3",5°(10’)-trien-17°3-yl) 4-sulfamoyl
benzoate,
11)  (3’-Acetoxy-8’B-ethyl-estra-1°,3°,5°(10°)-trien-17’3-yl) 4-sulfamoyl benzoate,
12)  (3’-Acetoxy-8’B-vinyl-estra-1°,3°,5°(10’)-trien-17’3-yl) 4-sulfamoyl benzoate,
13)  (3’-Benzoyloxy-8’p-methyl-estra-1°,3°,5°(10°)-trien-17’f-yl) 3-sulfamoyl
benzoate,
14)  (3’-Benzoyloxy-8’f-methyl-estra-1°,3*,5°(10")-trien-17’3-yl) 4-sulfamoyl
benzoate,
15)  (3’-Benzoyloxy-8’B-ethyl-estra-1°,3”,5°(10°)-trien-17’3-yl) 3-sulfamoyl
benzoate,
16)  (3’-Benzoyloxy-8’f-ethyl-estra-17,3°,5°(10")-trien-17"-yl) 4-sulfamoyl

benzoate,



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-estra-1',3",5 (10" )-trien-17" (3-yl) 4-sul fanoyl
benzoate, 10 17)

(3'-Benzoyl oxy-8' (3-vinyl-estra-1',3" ,8010")-trien-17'(3-yl) 3-sul fanoyl
benzoate, 18) (3'-Benzoyl oxy-8' (3-vinyl-estra-1',3 ,5 (10" )-trien-17"(3-yl)
4-sul fanoyl benzoate, 19)

(23Ch:-|)é?2)0>5(ysﬁ 'g)anoé}r)éegg(?é%)& 1IB VZB)(I esgr%pl )3 5’ (189 tr]fe7n-(1 @’yﬁ 3-sulfamoyl

(3' - Hydroxy-8' (3- viylsgstra- 1' ,5' (10" )-trien-17"'(3-yl)

3-sul f anoyl - 4- chl or o- 2E)enzoat e, 21)

(3' - Hydr oxy- 81%)3- n@gt Behz@dbxya8 B-vidyl-&tradl0,3),51(10°9aridnt1 TP~y #-sdifahbgdr o- 5-
sul fanoyl benzoate, 22)

(3" - Hydr oxy-8' (3-n‘%-‘tnﬁ94te>estra 1',3,5 (10" )-trien-17" (3-yl) 3-sul fanoyl -
chl or obenzoat

(3' - Hydr oxy- 8F9)3 @hﬁydé%"tyr % 131V1n¥31 esga( 1,6.,? ( ghenllfl nglg/?-)chloro -5-sulfamoyl

2- chl or o- 5- sulfannmﬁmoggnzoate 24)
(3" - Hydroxy-8' (3-ethyl - estra-1',3' 5 (10' )-trien-17"'(3-yl)
3- sul f anoyl - 42®hl o(r36-Hytdmwe&ﬁ3e\{inﬂ&‘)stra—l 3°,5°(10°)-trien-17’B-yl) 3-sulfamoyl-4-chloro-

(17" (3-(n-Pent anoy| OX(‘Q 8 (3-vinyl-estra-1',3 ,5 (10" )-trien-3" -yl)
3-sul fanoyl  benz o2n&oat

(17 (3-(n-Penj ”Oyd39§&%dr&y98 REhBAYT- Gl P31 53 (30%) ik 9741 h&idosY! ) 8-

sul f anoyl benzoat e
(17" (3-(n- Pentanoy&ﬂ%yﬁwBbaﬂsmhyl-estra 1',3,5' (10" )-trien-3"-yl)
3-sul fanoyl  benzoate

(17' ( 3- Benzoy}dxy-@ %b'dmwﬁ "Bagethgl-astrag’ 355 (19 tden-il E-g) 3yuifarsoded-f anpy|

benzoat e, chlorobenzoate,

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

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

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

26)  (17°B-(n-Pentanoyloxy)-8’B-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’B-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,



29) (17' (3-Benzoyl oxy-8' (3-nethyl-estra-1',3",5 (10" )-trien-3"-yl)

3-sul fanoyl benzoate, 30)

(17" (3-Benzoyl oxy-8' (3-ethyl-estra-1',3",5 (10" )-trien-3' -yl) 3-sul fanoyl
benzoate, 31)

(17" (3-(n-Pentanoyl oxy)-8' (3-vinyl-estng-1',3 ,5 (10" )-trien-3"-yl)

4-sul fanoyl benzoate, 11 32)

(17" R- (n- Pent anoyl oxy)-8"' (3-nmethyl -estra-1',3",5 (10" )-trien-3" -yl) 4-
sul fanoyl benzoate, 33 ]

(17' (3- (n- PertZnoylt 638;@-%@%%%%)—%%@@1@@-1’53’(516'05 >Eienanyd 4-y| )

4- sul f anoyl benzoahg OQﬁ# ate

(17'(3-Benzoy|oxyf§'f@>¥| §¥9e§tra-l',3',5'(10')-trien-3'-y|) 4- sul f anoy
benzoate, 35)33%17'({ 3‘[3'3&21(15%?1\{51@&&%—@%—%Mhé/sltraels,t3",§‘(3rb’1)3iie15-'3 (30D sullfabnPr 3" - Y1)

4-sul fanmoyl béenzoate,

(17' ( 3- Benzoyl oxy-8ng@tet hyl - est ra-1',3",5 (10" )-trien-3" -yl) 4-sul fanoyl
he 25??2%?7@3% ﬁz/ﬁ?ﬁ%%%ﬁo%yf’s" Y SEL A Yoty Rich gy S sl ™Y
(17'(3-Acetoxy-8'9§-%g yl-estra-1',3",5" (10" )-trien-3'-yl) 3-sul fanoyl
benzoate, 39) (1 F -Acet oxy-8' (3-nethyl -estra-1',3",5' (10')-trien-3"'-yl)
3-sul fanoyl B)zogll @ 3-Béfoyloxy-8°B-methyl-estra-1°,3*,5°(10°)-trien-3’-yl) 4-sulfamoyl

(17" (3-Acetoxy-8" (3-vinyl-estra-1',3,5 (10" )-trien-3" -yl) 4-sul fanoyl
benzoate, 41) (Iﬁ%@@%@etoxy-B'(3-ethy|-estra-1',3',5'(10')-trien-3'-y|)

(17" (3" Acet o (BT BRI leay S0 phestin{ rB5 (0 aiens" ) s aroy,
benzoate, 43) (3'-gdathexy-8' p-vinyl-estra-1',3",5" (10" )-trien-17'(3-yl)
3-sul famoyl benzoate, 44)
(3' - Met hoxy- 837 3- dil iif-Aestoxy8B-yRyl-88t1a1l0;3) St (1 D9 rrie-3 (-3 \BHyulfdmoy] benzoate,
benzoat e, 45%3(3'-N&[hoxy-%‘(%-ne[h I:qsgrg-l;ZS'ZSL(lol)-trieP-%j'(g-yl)
3- sul f anoyl nzdaf $-Acetoxy-8°p 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,
41)  (17°B-Acetoxy-8’B-ethyl-estra-1,3°,5°(10’)-trien-3’-yl) 4-sulfamoyl benzoate,
42)  (17°B-Acetoxy-8’B-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’-yl) 3-sulfamoyl
benzoate,
44)  (3’-Methoxy-8’p-ethyl-estra-1°,3°,5°(10)-trien-17B-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’p-vinyl-estra-1°,3°,5°(10°)-trien-17’3-yl) 4-sulfamoyl
benzoate,
47y  (3’-Methoxy-8’f-ethyl-estra-1°,3",5°(10)-trien-17’p-yl) 4-sulfamoyl benzoate,
48)  (3’-Methoxy-8’f-methyl-estra-1’,3*,5’(10’)-trien-17’3-yl) 4-sulfamoyl

benzoate.



46) (3'-Met hoxy-8' (3-vinyl-estra-1",3",5 (10")-trien-17" 3-yl) 4-sul fanoyl
benzoate, 47) (3'-Methoxy-8 0-ethyl-estra-1',3",5 (10" )-trien-17'R-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 In-Vivo Tests Principle g the Test and Test Descri ption:
Adult Wstar rats were ovariectom zed 14 days after this operation for the
study of the substances according to the invention. A treatnent extended
over 3 days_ (days 1-3), and on day 4, the animals were sacrificed. Then,

t he recoleVirogkesty asmm for hornone-anal ytical and clinical -chenica
determ nations and the determ nation of uterus weights were carried out. In
sat el | i t Priheiplesof the MlestspahTiest dlegcrdptiati:t i oned ani mal s were sacrificed and
sanpl es were taken of their blood after one-tine treatnment and at other

times (see FigoileWistades Wire oﬁa@é&&m&e&’mmamwdemﬁg at@tin 8r mermidfy
(3" -Hydroxy-8(3" -vinyl-estra- 1', 5 (10" )-trien-17" (3-yl) 3-Sul am)yl

2 6000 e?‘“?&%%}s %“5*’ ? n)%’ﬂ?’ ?He%‘?%?’?' %“tf&?mélﬁ%gf&?ﬁ%do%@%o%% RO gfin’ [0S

10000 0 41 the ammals Were sacn%cec? 'Ehen t e]fgco]\'felrylc?f pJIasma fo% gor]ﬁlgonzepanzzﬂjytlcaﬁ ang 24 25

clinical-chemical determinations and the determination of uterus weights were carried 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-8p’-vinyl-estra-

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

each point: n= 3 rats
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hours

r—*vehiclel& = /s (3’-Hydroxy-8’b-vinyl-estra-1’,3,5'(10')-trien-17’b-yl)  3-sulfamoylbenzoate/ -0-8-Viny|-E2/p.(:|
p.o.

Increase of the 8B-vinylestra-1,3,5(10)-triene-3,17p-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-8’-vinyl-estra-

1°,3°,5°(10°)-trien-17°B-yl) 3-sulfamoyl benzoate than after oral administration of 8-vinyl-E2.



hours ~vehidelp.o. d 3 -H

dny-8' bvinyl -estrol',35 (10" 1-trien-1Th.yyl) 3-sul fanRy[ benzoat e!
+8-VinLi-E2/ .o0. 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 qf§ 1 ng/animal. Considerably greater

I ncrease of the 8- vinyl-E2 |level after admnistration of 1 ng/aninmal 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- Vi nfigure2vs. Kitetieyof &WinG-EBvsy i(FyHpdraxx-8 f-vinylestra-d’,353 (1R ntrienz' ( 3-y| )
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Time After Application
(h)

== \/chicle p.o. o 8-Vinyl-E2/ p.o. * a. (3'-Hydroxy-8'b-vinylestra-1',3’,5'(10")-trien-17’b-yl)4-sulfamoylbenzoate/p.o.

Increase of the 8f-vinylestra-1,3,5(10)-triene-3,17f-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’-yl) 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.



vehicle p.o. y8-vinylE2/ po. ~ (3Hdro -8b-vin

| est 2-13,5" (io)-trien-|1Tb-yl)4-suf anoyl ben atel p.o. Increase of the
8(3-vinylestra-1,3,5(10)-triene-3,17(3-diol level (8-vinyl-E2) in the

pl asma of rats after a one-tine oral admnistration of 1 ng/animal. A
greater increase of the 8-vinyl-E2 | evdl can be observed clearly after the
adm nistration of 1 ng/animl of (3 -

hydr oxy-8' p-vinylestra-1',3" ,5 (10" )-trien-17"' G3-yl) 4-sul fanoyl benzoate
than after oral admnistration of 8-vinyl-E2. In in vivo experinents in
rats, it{K¥ra ey that after oral administration of the conpounds

accor di ) ol Dl 0L rart RAGKD 3L cipiedlhd T6E PRSGorkNe ot her

estrogen’ can esnot ed. IS 1s not the case, for ex e
17- benzoat es BrdSQNabefratpas thé si@ptanvésragtordsigrta dicoinverdtivnidee leadnwent i onal

estrogens, the substances according to the invention_do not have .any action
on the U@FERTAtORN svﬂmcsa‘%b)_t 'Pféfi‘lﬂg\P%P‘?fb‘illtc aplpy. SFf-pT‘%jfgeéksglaaﬁ)meat 8bd Pl asma
Concent r&?ﬂa@i@l-?%hlf?xnater'fgﬂi ntl{%rér?ﬁogkrﬁ‘e v iérﬁ%ésu%ﬁ%!l eﬂgﬁts;ugﬁéncl}b.e S02-NH2 gr oup

of the substances acco gto I nventi on can a concentration in
eryt hrocyt es Tast piepatiatign:t Hucan hbovidds anikeddwitls e siixliethdi epbiatefiid-labtled

estradiol -3-sylfamate _fromthe e hrqocyte bond i s asured by test
st ancHd el R Rtip LA ARRE B GHE 16 MR R ATIORE 8 ¢ hat
consi st Ssaﬂfrat%é,%n'&%ﬂ@hﬁ?iﬁ)uﬁeg tiﬂlﬂhé}ﬁﬁb&%@@héﬁg uglsos W §&Hﬁ% Bloofkathpie isel ect ed

wor ki ng point, the erythrocytes ar e saturated, and the distribution in
pl asnma/ emjptedrvaithya méxtise thar ©Bsista of E'Colaticlbd etraliclauifhmatesind ninjebeleditdsh a mi xt ur e

t hat i, St f..14C- l.abel ed et i ol f t d I t .
SUbst ancRbSHRE TR dElayse Brainerhay Rnleylor TR i st A ciiebasEiwedioh o
14C- | abel gt naf flasmSUhfABRSRriidh L 8o ASHRentinbr PUORALALPI At ONY

di spl acenent of 14C-estradiol sul famat e.r@f romthe erythrocytes by the test
subst anc&om thé efytHspeydésriry the tdshsubgtancar= bighthisding alfinitye resul ts published in

WD 01191797, the conceptration i 0S ounds accordin o the
"vent  on bet RCRTERS Mesey s ubiredin i bbS 1 78R TR ant e PR st e
10-1000: dompuitind§ 2dcBRfing tb e iRREGorrBlWwden étHrHS 13398 pPlsma do not lie in a range
(3" -hydroxy-8(3' -vinyl-estra- 1',3 ,5 (10")-trien-17" (3-yl) 3-sul fanoyl
benzoat eof 1hé00G1 i tout rgherfina rengenglOel,. Iaphe cast oh(Ethydrdky48 L -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,COj in the medium. ICsy-Inhibiting values are determined by test substances being
pipetted into the test preparation. In the concentration areas that are examined, the test

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



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

Car boni ¢ anhydrases catal yze the CO2 hydration. Test preparation: A constant
CO2 streamis directed through a buffer that was m xed wth carbonic
anhydrase | or carbonic anhydrase Il. The measuring paraneter is the tinme
that is required to drop the pHwithinsdefined limts. This paraneter
reflects the formation of H2COG in the medium |C50-1nhibiting values are
determ ned by test substances being pipetted into the test preparation. In
the concentration areas that are exam ned, the test substances cause no to
conpl ete inhibition of the above-nentioned enzynes. 15 Table 1:

| C50- | nhyp N Vi . ' I I CAl CAI

I nhi bi tora?g g??? 'ﬁﬂ%ggé( n Irbégdl{}%mr%w%rﬁ%ﬁe% ielrgi'jlstlgire Literature
Estradi o] -3-sul famate 157 106 - 21.6CAL5 - (3" -|Hyd roxyCRlbet a-vi_ hyl
estra-1' |BhibBo( 10" )-trien- 3P00 - 570 |- 17' beta-jyl) 3 sul flanoyl benz¢at
(3'-Hyd foxy-8" beta-v i nyl| et @M’ 3" 10z (M) )- t kCseclnM) >310066 (AM)>10000 -
17' beta-|L_-henzoat 1 Acetazplanid 1200 UBmusQ |00, ( bekaniteratura. Hemmer )
' Li t er at (Estradiol-3isyHamatei M | MRTAB6: | G -G ocqi  26HhE1.& (M [ anese, | Jour nal
of  Phar pctydigredbetaninytoxi col ogi cal [Met hods 3§, 169-172|(1997). [Key to

Tabl e 1: es‘ﬁeh H10Htrienzoat e A%8Q azdl ani & (beKannt¥P CA{Henmer) =
Acet azol E"é 13 kn wn CA inhhibitors)l Despite|the | ow bljood-pl as
concentr.ﬁ'“' m ok bi-ndl-rg—(-nhi-bi-t-on)—te-tthe—two—

(3’-Hydroxy §5et’a-vmy'l’- I 7

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

17’beta-yl) -benzoat

Acetazolamid 1200 1900 60 90’

(bekannter CA-Hemmer)

ILiterature: 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 1II 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 liver passage. 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) and in

hormonally-induced diseases in men and women.



i soenzynmes carbonic anhydrases CA |l and CA Il in the erythrocytes could be
shown in all cases. The binding to erythrocytes induced by affinity to the
carboni c anhydrases is inportant for the properties as estrogen. This
binding is essential for a reduced extraction of the orally adm nistered
substance in the first |iver passage. Higgh or low affinity to the
erythrocytic carbonic anhydrases, faster or del ayed release fromthis depot
and subsequent hydrolysis determi ne the therapeutic applicability of the
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not her estrogens, the substances according to the invention have
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on a reduce hepatic extraction and nore uniformand | onger-1asting bl ood

| evel s of t heThekBasehdtios toapainds oDoares fdmeld (I} aseldethistetedanaipotondse of
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i nvent i oifcoingtaheingestiares of the conpounds according to the invention in
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female hormone replacement therapy are, depending on indication, 5 pg to 2000 mg per day,
depending on age and 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



For gynecol ogi cal disorders such as ovari an dysfunction and endonetri osi s,
inthis case dosages of between 0.5 and 100 ng are considered; for the
treatment of male and female fertility disorders, dosages of 5 g to 50 ny
are consi dered; for hornone-induced tunor diseases, dosages of 5 to 500 ny
are considered, and for nmale or fenal effiornone repl acenent therapy, dosages
of 5 pg to 100 ng are considered. In addition to commonly used vehicl es

and/ or diluents, the pharnaceutical conpositions contain at |east one
conpound of general formula |. The substances accordlg% to the invention
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are prefera sed i nd ual ve I ng re s i n pharnmaceutica
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tabl ets, coated tablets, capsules, § g owders, solutions or suspen5|ons
or else Eeﬁbtsu«f*b%rﬁ@rboes&m&%hﬂmg CR; Bmtr%et r?eBeb%tcalihHeﬁf asgtate iythalate | e,

m Xxi ng e exanple inert diluents
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expl osi ves s@dsatmg comsnwhlbﬁatdpmduoaﬂghﬂbgomgitd thé’.)tahﬁa&.‘r svithubnta shas u@r ch or

gel atins, Iubrlcants such as magnesi um stearate or_, al ¢ ﬂd/or agents for
achi evi rigmmepdpgsed léft@lé%ttcoa%&sh g exagpls PPVl prekdang s shel AR hy |
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can al so consi st seve yers ting cores,

anal ogout yodted tabket tabdled sonsist bflse&glehtayelsh\aherahsﬁthe adjuvams yhatl amdmmlohabl et
coatings, for ex | e ponV|nyI pyrrolidone or shellac, gum Arabic, talc,
titani urdboYs %6 q£ﬁ§8¥l‘ﬁ%ﬁ accordi ngly produce coated tablets. In this
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whereby the adjuvants that are nention above 1n the tablets e used.
Sol ut i oniavattioawapensgainrzslditiohhl tahelmpmugmgsntsfsu@mesaedhahne myblamlateamcor di ng
to the invention can contajn agdltlona t ast, roving agents such as
sacchar i 83T 85 WEH aCel- oflavoring substances such as vanilla or range extract. In addition,
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, for
example, by 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.



sugar, as well as, e.g., flavoring substances such as vanilla or orange
extract. In addition, they can contain suspendi ng adjuvants such as sodi um
carboxy nethyl cellul ose or preservatives, such as p-hydroxybenzoates. The
capsul es that contain conpounds of general formula |I can be produced, for
exanpl e, by the compound(s) of general gprnula | being mxed with an inert
vehicl e such as |actose or sorbitol encapsul ated in gelatin capsul es.
Sui t abl e suppositories can be produced by, for exanple, mxing with vehicles
that are provided for this purpose, such as neutral fats or polyethyl ene

gl ycol or der Thatxangdes bdoeekplait8hisThentranmithest lreltmgiexpl ai n this invention
wthout limting it. Exanple 1

(3 -Hydroxy-8 -vinylestra-1,3 ,5 (10 )-trien-17 p-yl)-3-sul fanoyl benzoate
3,17fJ-Bm§hﬁﬁﬁgi-butyldinethylsilyloxy)-8-vinyI-estra-1,3,5(10)-triene 1.0
g of 8-vinyl-estra-1,3,5(10)-triene-3,170-diol was added in 18 m of DW and
m xed wi (3f-By&royy ¥ -viimyldstrall §355¢(1 08)-6rien-b7* Ptyd)-8-slfanogtl bextdegtechl or osi | ane.
The solution was stirred for 2 hours at roomtenperature and then extracted
wi th n-hexane. The organi c phase was washed with saturated aqueous conmon

salt sol Bt1'79mlg-@fir%hﬁf'ldmfb”thﬁﬁiilﬁﬂxﬁ@wﬂm §§4H @tsesa Jaﬂ%neoncent rated by

evaporation in a vacuum way, cru 3,17(3-bis-(tert-
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(cod 3)
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6.49 (d, sfifbd fo2dburstut 5&)1{1@@11 é&ﬂure"éna)theﬂex@[%ctéﬂl withth-héahe - The organic phase
3-(tert-Butyl di met hyl silyl oxy) 8-vinylestra-1,3,5(10)-trien- 17ég| - f Varl ant
1 3.79 gweb washedewith saturated aqueous common salt solution and water dried on sodium sulfate,

3,17(3-bis;(tert | di et hyl si | |ene from
The | ast 204 SEeiEAtYL SotOacn p YR it IR Sdudk SHTPbRASR A 14 o
of acet ‘Bﬁ!yldiinleﬁlylsﬁb%&y) &ﬁ@l%&m 3@(@@) $1RAS [sbtaidd. 240 m of acetonitrile,
0.4 m of water, of chiorotrinethylsilane was produced, and 140
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H-4), 6.58 (dd, 1H, H-2), 7.08 (d, 1H, H-1).

3-(tert-Butyldimethylsilyloxy)-8-vinylestra-1,3,5(10)-trien-17p-ol
Variant 1

3.79 g of crude 3,17p-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 suflate 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-17p-ol was obtained.

'H-NMR (CDCls): 0.17 (s, 6H, SiMest-Bu), 0.78 (s, 3H, H-18), 0.96 (s, 9H, SiMest-
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).



obtained 2.84 g of crude product was purified by colum chromat ography on
silica gel (cyclohexane/ethyl acetate 8:2). In this way, 640 ng (22% of
3-(tert-butyldinmethyl- silyloxy)-8-vinylestra-1,3,5(10)-trien-17(3-0l was
obtained. 'H NWR (CDC13): 0.17 (s, 6H, SiM2t-Bu), 0.78 (s, 3H, H 18), 0.96
(s, 9H, Si Me2t- Bu), 3.63 (t, 1H, H 1749 6.49 (d, 1H, H4), 6.58 (dd, 1H,
H2), 7.08 (d, 1H, H1). Il 19 Variant 2 100 ng of

3,17(3-bis-(tert-butyl di methylsilyloxy)-8-vinyl-estra-1, 3,5(10)-tri ene was

di ssolved in 30 mM of acetone, mxed with 3.5 m of 5% hydrochloric acid and
stirred Y8HaBt2 hours at roomtenperature. Then, it was m xed with water and

ethyl acetal eqlig op s aapints-(BRRGRINRSISRATIAY RE.iNARLRE 1 W SO PRIRL vallr i ed On
sodi um sul fate and concentrate y evaporatfon i a rotary evaporator.
Aft er chdissistedgn 4p mlefpuetdhd, pakedwitbB.5 ihkofti% ded pecblduic tacidomd stitred for @el

cycl ohexane/ et hyl acetate 9:1), 31 4099 of cqlgrless 3-(tert-,
borol g RS PP RSB, n?egtwaa.n%?%é mtfwaiqr@aﬁﬁly%%ﬂ%t &"E3BE i ned.
(3" -(t erﬁha@é’%v){i EEpHFaTtJ&’ Labhad @%H%vhé%,‘dﬂeﬁ%h%%&iﬁﬁf shlfaf® armd c%ﬁ@er)tr‘a%eﬁ'b%n‘ 17" 3-yl)-
3- chl or'osul fonyl'benzoate 300 ng of

3- (t ert -dbupglatiomat hixdtaryy ley hmstpr. 8A ftemghremsstographis phi(ifio)tiar dfehe 4Mi8pwidustas

di ssol ved i.n 15 f tetr drof uran (THF i xed with 150 ng of sodium
hydri de. %™ ﬁ%gel Cyscgqhﬁf‘?lﬁﬁq[ﬁ%%e@&?sﬂsé%“7(5’%(4@%30??8&8%55 3'&’“' _

3-(chl 0faﬁﬂhf@é}m};ﬂﬁ&@%&'vinsvlb'seéJlQ%(um-éieﬁi17Pf01Ws:obt/é%dadded in drops and
refluxed for 4 hours. The cool ed react’ion solution was poured onto ice

wat er, extracted with nethylene chloride, the organic phase was dried on

di | f at . trat o Lon.in. tor.
A ter cobtrrrERp R reg PR oS Iy BRI T oh g a2 o Shexane) . 108
ngy (44%clg5r(£g§%fm()t5155ﬁlzbogw yl di met hyl si | yl oxy)-8" -

vi nyl estra-| )-trien-17"' (3-yl)-3-chl orosul fonyl benzoat e was
obt ai ned i n tH0smguat 3-(tert-butyldimethylsilyloxy)-8-vinylestra-1,3,5(10)-trien-178-ol was

(3 Cter bt gh et SLby o Bk i 3803 159 1 of A bl 7 (3-Y1)
(3" - (t erthdpuh ¥bidiip®itay btistsyd 6903 m of Yi(EMbRSHIfRYD-bedizod chidideik Bin€sf THK 3- Y1 )
- 3-chl orosul fonyl benzoate was m xed with 20 nf" ‘of net hyl ene chloride and 20
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ice water, extracted with methylene chloride, the organic phase was dried on sodium sulfate

and concentrated by evaporation in a rotary evaporator. After column-chromatographic

purification on silica gel (cyclohexane), 198 mg (44%) of (3‘-(tert-butyldimethylsilyloxy)-8°-

vinylestra-1¢,3,5¢(10°)-trien-17B-yl)-3-chlorosulfonylbenzoate was obtained in this way.

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

198 mg of (3°-(tert-butyldimethylsilyloxy)-8°-vinylestra-1¢,3°,5(10)-trien-17‘B-yl)-
3-chlorosulfonylbenzoate 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-
14,3,5°(10%)-trien-17°B-yl)-3-sulfamoyl benzoate was obtained.

'H-NMR (CDCl3): 0.15 (s, 6H, SiMe;t-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).



wat er and net hyl ene chl ori de, the phases were separated, and the organic
phase was washed neutral with water. After drying on sodiumsulfate, it was
concentrated by evaporation in a rotary evaporator, Thus, 144 ngy (75% of
(3" -(tert-butyl di methyl silyloxy)-8 -vinylestra-

1',3,5 (10" )-trien-17"' (3-yl)-3-sul famB0 benzoate was obtai ned. 1H NWR
(CDC13): 0.15 (s, 6H, SiMe?t-Bu), 0.93 (s, 9H, SiMe2t-Bu , 0.93 (s, 3H H
18), 4.83 (t, 1H H17), 6.47 (d, 114, H4), 6.56 (dd, 11-1, H2), 7.09 (d,
11-1, 1-2-1)..20 _ . . ) .
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was purifie col um chromat ography on silica gel (cycl ohexane/ et hyl

acetate Sulﬁa)te, ailid agucen@@tedllyy €8dmdratiyn in a rotary evaporator. The foamy crude product
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(3" -Hydroxy-8" -vinylestra- , 5 (107 )-trien-17 ) - 4- sul armyl
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added t o(@09HTE-®f 730(Her,-fpuyyl di met hyl silyl oxy) - 8-vinyl estra-
1,3,5(10)-trien- 1713 ol in4 mM of pyridine and stirred at roomtenperature

for 2 hours. The reaction mxture was poured into ice water, the

precipit s,filtered off, and the thus obtained crude product (913 nm)
was used%\tﬁaﬂ\ﬁ’@‘iﬁ addi ti onal puri fication in the next stage.

(3 - Hydr @3¢yH ro\kyfwlvﬁ}léﬁrzﬂ-l‘&S‘ﬁd‘ﬂﬂﬂlén-l'?‘lﬁgﬂ) -3%ufamibly) bdroltel anoyl benzoate
278 ny of tetrabutyl anmoni um’fluoride was added to 91 ng of crude ((3

-(tert-

bUt yl di (f.’;h& S{ gé{y(ﬁ%}etﬁylsﬂ IQXy)GB":‘EVrn?'ylesti'a-l‘§ é %ﬂ) 3 ?9‘[3 yl)- gl’:)’qutla}m)l)lfl sul famo

benzo
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-17‘B-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
1:1) and recrystallized from methanol. In this way, 147 mg (42%) of (3‘-hydroxy-8°-
vinylestra-1¢,3,5(10)-trien-17*B-yl)-4-sulfamoyl benzoate was obtained.



m of tetrahydrofuran, and it was stirred at roomtenperature for 2 hours.
Then, the reaction solution was taken up in nethylene chloride and water,
t he organi c phase was washed with water, dried on sodium sulfate and
concentrated by evaporation in a vacuum The crude product was purified by
col um chr omat ography on silica gel (cgdl ohexane, ethyl acetate 1:1) and
recrystallized frontnethanol. In this way, 147 ng (42% of (3 -hydroxy-8 -
vinyl estra-1"' ,5' (10" )-trien-17 13-y1)-4- sulfanDyI benzoat e was obtained.

4y 660 %ﬁuﬁbﬁa( V95 a8 AXTE AL H T Aot Sbor at  on,

it is bel ldedeIjjajl@&p lﬁqg hpd in the art can, using the preceding
descri ption, utilize the present invention to its fullest extent. The

fol |l owi ng pref erred specr fic enbodi nents are therefore, to be construed as
merely illust ive ot lim.tative the. r der of the |sclosure
T ey way  whtE bedur A s Rkasion, iy Gisye et o B R (. b al|
tenper at Be&Slify &‘eséﬁﬁtlcfnoﬁﬁf"ze tHe Ef%rsérﬁqﬁx%ﬂtlbﬁtcﬂﬁgfu%ﬁ SRB 1 i foRBHiR | par ts
and percentages are by weight, "unl ess otherw se indicated. The precedi ng

exanpl esprefemret) epecefpeeambolimients agd, thdrefores tcleswstoye dsasbserelyutlisigptivieand not

generic cific escr bed .react ant nd/ or operating conditions
of "thi o ionlaiie SRR e e SRR et BT e RGE T ol a5 Fr om ¢ he
foregoi ng desgth®tdr&din @R ﬁqlthé FRRwinh &xag pMdst alf B RAtIdeY aRSEefok@®l N the
essential characteristics of this invention and, w thout departing fromthe
spirit almtosrccipféntc&@r@@ﬁel%maandralkeaﬁsamdm@szemgcﬁg@s barveeigho diufless athieowiise of  t he
i nventi on tot %dap it to various usages and conditions. References: 1.
Cumm ngs Browner, W S.; Bauer, D.; Stone, K. ; Ensrud, K ; Jamal,

S. and Et t' NOPke ched‘irJg%%{%}n léértdﬁ%%éﬁteh*%ﬂ@%ﬁﬁa@%@cés%y |§’txl§s|ﬁttﬁf §|Thep and
Vertebral Fr actures Anong der N. J. Med. 339, 733-38. 2.

Fr ank, @enﬂlcqlmggspeclﬁtaélymbelbwﬂ rmmd/qrmpmbeg cenditSims oftikib irveyserol ogy:

ggr( g?ysg }g/)gégge%t ne&gged%gnee{a%lﬁlzat' on of the Skeleton. Acta Paediatr.

From the foregoing description, one skilled in the art can easily ascertain the essential
characteristics of this invention and, without departing from the spirit and scope thereof, can

make various changes and modifications of the invention to adapt it to various usages and

conditions.
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general forrmula (I) UMI%?&YA %H&TE%%?% @58@ §ﬁﬁ)‘é@§%&%&%‘_&g&%ﬁx&??%&ﬁﬁ

[Goup ZI in which MetaolieEffactaofiOnddand Barentéral Ridnmmairatien. Packtaal 4, 3$@NH2 or
- NHSO2NH2, wher eby R%id R3 and X, X1, independently of one another, stand for
a hydrogen atom a | ogen atom a nitrile group, a nitro group, a

Cl _5-al kyl group, a CpF21,+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 kyl group,
a C3_g-cycl oal kyl group, an aryl group, a Cl_4-al kylene aryl group, a

Cl. 4- al kyl ene- C3. 5-cycl oal kyl group or a



C3. 5-cycl oal kyl ene-Cl. 4-al kyl group, and R20 in addition can nmean a hydrogen
atom or R2 can nean a radical -SO2NH2 or -NHSO2NH2, whereby R1l, 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-alkyl group, a CPF2p+l1 group
with p=1-3, a group OC(O) -R20, COOR20, 44R20, C(O) NHR20 or OC(O NH R21,
whereby R20 and R21 are a O _5-al kyl group, a C3_8-cycl oal kyl group, an aryl
group, a O _4-al kylene aryl group, a ClA-al kyl ene-C3. 5-cycl oal kyl group or

. 0O- C&| oaI kyl ene-C _4-al kyl group, and 25 R20 in addition can nean a
hydrogen PR3 can nean a radical -SO2NH2 or - NHSO2NH2, whereby R1, R2 and
X, X1, |ndependently of one another, stand for a hydrogen atom a hal ogen
atom a nitrile group, a nitro group, a Cl.,-alkyl group, a C, F2pll group
with p=1-3, algrioljpmogi @mpnrads R stioRIDgstra@nsiH REnoral fa@o(l) (W R21,
whereby R20 and R21 are a O _5-al kyl group, a C3_5-cycl oal kyl group, an aryl
group, a Cl4-al kyl ene aryl group, a O _4-al kyl ene-C3_5-cycl oal kyl group or
C3_ g-cycloal kyl ene-d . 4-al kyl group, and R20 in addition can nean a
hydrogen, and STERO D stands for a steroidal ABCD-ring systemof fornula
(A): 17 R6 R16 R3 (A) whereby the radicals R3, R5, R16 and R17 have the
follow ng neaning: 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, Ow, a
tri (Cl-C4-al kyl)silyloxy group, or a group OC(O)X-RZ and R17 can be Z

. (e
STEROID-W0

Gruppe Z
[Group Z]

in which n can mean a number 0 -4,

R! means a radical -SO,NH, or -NHSO,NH,,
whereby R?, R? 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
CoFyp+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 C4-alkylene aryl group, a Cy.4-alkylene-C;_g-cycloalkyl group or a
C;.g-cycloalkylene-Cj.4-alkyl group, and
R* in addition can mean a hydrogen atom, or

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
CpF2p+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 C;_g-cycloalkyl group, an aryl
group, a Cy4-alkylene aryl group, a C;4-alkylene-Cs_g-cycloalkyl group or Cj.
g-cycloalkylene-C,4-alkyl group, and



and R8 can be a branched or straight-chain, optionally partially or
conpletely halogenated al kyl, alkenyl or alkinyl radical with up to 3
carbon atons, R16 can be a hydrogen atom a hal ogen atom or a nethyl group,
whereby the substituents RL6 and R17 in each case can be both in a- and in
(3-position, and their pharnmaceutical I26 acceptable salts. 2. Conpounds
according to claiml1, characterized inthat nis 0, 1 or 2. 3. Conpounds
according to claiml or 2, wherein in each case a radical Rl, R2 or R3
represents a group,;,SO2 512 26 4. ounds according to one of clainms 1 or
2, wherein RL repr%séﬂta 1Op CuHean RpdiPECH P - NHSCPNH2. 5. Conpounds

accor di ng to glai %ﬁlm@ﬂ?@iﬁﬂf&af\’ s@m;&@&t}ﬁs@mzoup -S2NH2. 6. Conpounds
according to one of clains wherein if  one of the radicals R, Rz,

and R3 does not mewhereBORNHY zuﬁXNElSmle{ﬂxdenﬂhseofmtwnothm staadifoad hyd%bgenRZ
and R3 in each casefn % as F i ndepe ndentlgy b( ne anot her,
stand for a hydr ogdA™ # EIBSFIh%tomofinbtﬁe PR aa{’t‘% TOYPhY ti-6% YBgWHB’aor

met hoxy group. 7. RIS B L NGB fR2@|@®OR2qu@°6C(YYﬂ@I§DB R8 is
a methyl, ethyl, vihy Q%mqlflg{:)r ovi Ayl QKglogal . Oorrpounds according to
one of claims 1 t 0OZ(OXyH-R”,

(3" - Hydroxy-8'(3-ne sir 1,3 , R (10')-trie 17 3-sul fanpyl
bonzoat e ) (3 - HyhrEey &5 f?ié%z Ol oy G srasioati eliyan 38
3-sul fanoyl  benzogbfp, 830 4-alkyl ] C.4-alkyl c loalkyl C
(3 -y oxy- 8 0- vi Dt rsalklege an groupy at%‘i‘aenye§‘ef§*°|y° °3-2uf amoyl
benzoate, 4) (3'- HyevaoalkdereaCretlyl sresp, raadl' ,5' (10" )-trien-17' (3-yl)
4-sul fanmoyl benzo

foe
p-ethyl -estra-|" ﬁ h('la%‘ﬂ%mf’?r? %%mlaiﬁ%/%ro%ﬂ apd syl fanoyl  benzoat e,
STEROID stands for a steroidal ABCD-ring system of formula (A):

17

@’ R'®
ST,

whereby the radicals R®, R®, R'® and R"” have the following meaning:

R’ can be Z and

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

RS 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 a- and in B-position,
and their pharmaceutically acceptable salts.
2. Compounds according to claim 1, characterized in that n is 0, 1 or 2.
3. Compounds according to claim 1 or 2, wherein in each case a radical

RI, R?orR? represents a group —SO,NH,.



6) (3'-Hydroxy-8'13-vinyl-estra-1"',3",5 (10")-trien-17"0-yl) 4-sul fanoyl
benzoate, 7) (3'-Acetoxy-8 (3-nethyl-estra-1',3 ,5 (10" )-trien-17"(3-yl)
3-sul famoyl benzoate, 8) (3'-Acetoxy-8
(3-ethyl-estra-1',3 ,5 (10" )-trien-17"13-yl) 3-sul fanoyl benzoate, 9)
(3" -Acetoxy-8"13-vinyl-estra-1',3",5 (1@6)-trien-17"' (3-yl) 3-sul fanoyl
benzoate, 10) (3'-Acetoxy-8 p-nethyl-estra-1',3 ,5 (10")-trien-17"(3-yl)
4-sul famoyl benzoate, 11) (3'-Acetoxy-8

3-ethyl -estra- trien-17 ul f ano benzoat e, 12)
(3' - Abet oxy- 8 % 3%%9}1@%%@%11% igrongof g 1 5 2 1167@1(1?1} IS Gy
benzoat e, _&$NH oxy-8' (3-nethyl-estra-1',

(10" )-trien-17' 3 yI) 3- sulzfam)yl benzoat e, 14) (3 '-Benzoyl oxy- 8'

(3- et hyl - est ra- @Omﬁbmﬂs(amjrdmgm elnind 7, wberylln)R 4em$emesrmg(ﬂoupb8@zl‘éﬁte 15)

(3' - Benzoyl oxy ra 1' en 17 anoyl
benzoate, 16) ?305 |a8<38} %gt?%n%?@?g’égtt%’é °r§m'§'°§‘36¥5}26t‘?41 7 (3-yl)
4-sul f amoyl anJPRﬁé@@strﬁ)t mebh —S@zNH%PZIQM's@?NH? thé §fh\€f A ra@RblsR'1R? %nd R®* in
(10")- trien-17'3-yl) 3-sul f anoyl = benzoa - Benzoyl oxy- §'

( 3- vi nyl -essh caselas 8el] 63 KOdX't mdepsnﬂent(yaoﬁdn)e anothalt, ftand yor a yeinogsat Byorite)

(3 o o BB L oo oA g 17 219 2ol oo
p-vinyl -estra-1' ¢cémpdurdddcdordink @Mode’of Bails)1 1865 WhERIPK? ts4r methyl, ethyl, vinyl
or difluorovinyl radical.
8. Compounds according to one of claims 1 to 7,
1) (3’-Hydroxy-8’p-methyl-estra-1°,3’,5°(10)-trien-17-yl) 3-sulfamoyl
benzoate
2) (3’-Hydroxy-8’B-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-17’3-yl) 3-sulfamoyl
benzoate,
4) (3’-Hydroxy-8’p-methyl-estra-1°,3°,5°(10°)-trien-17’3-yl) 4-sulfamoyl
benzoate,
5) (3’-Hydroxy-8’B-ethyl-estra-1°,3,5’(10%)-trien-17’B-yl) 4-sulfamoyl
benzoate,
6) (3’-Hydroxy-8’p-vinyl-estra-1°,3",5’(10’)-trien-17’p-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’B-ethyl-estra-1°,3°,5°(10”)-trien-17’3-yl) 3-sulfamoyl
benzoate,
9) (3’-Acetoxy-8’p-vinyl-estra-1°,3",5’(10’)-trien-17’-yl) 3-sulfamoyl
benzoate,
10) (3’-Acetoxy-8’B-methyl-estra-1°,3°,5°(10")-trien-17’3-yl) 4-sulfamoyl
benzoate,
11) (3’-Acetoxy-8’p-ethyl-estra-1°,3’,5°(10°)-trien-17’3-yl) 4-sulfamoyl

benzoate,



chl oro- benzoate, 21) (3 '-Hydroxy-8

(3-nmethyl-estra-1',3 ,5 (10" )-trien-17" (3-yl) 2-chloro-5- sulfanoyl
benzoate, 22) (3'-Hydroxy-8' (3-nethyl-estra-1',3" ,5 (10" )-trien-17"'(3-yl)
3-sul famoyl -4- chl or obenzoate, 23) (3'-Hydroxy-8'

(3-ethyl-estra-1',3 ,5 (10" )-trien-17"' (27yl) 2-chloro-5- sulfanoyl benzoate,
24) (3'-Hydroxy-8 (3-ethyl-estra-1',3 ,5 (10')-trien-17"(3-yl)

3-sul fanmoyl - 4- chl oro-benzoate, 25) (17" p-(n-Pentanoyl oxy)-8'
(3-vinyl-estra-1',3', 5 (10')-trien-3' -yl) 3- sulfanmyl benzoate, 26)

(17" (3 (n- Pent anoyl R :féée(t@%%tﬁhwyle%%raal- 3 33‘-15 541(1%-1?13#1? aruamgyl)y 3

sul fanoyl benzoat e, ngnz%% (17" (3-(n-Pentanoyl oxy) -8’

(3-ethyl-estra-1', 3", (10°)-trien-3' -yl) 3- sul fanoyl benzoate, 28) (1 7'
(3- Benzoyl oxy- 8" ( 3t3yi3ryBeresilony-B’ p-Bethydestrd 0,375 (Y0° Bitied- FYByl)3H-sulfabayDy |
benzoate, 29) (17

(3- Benzoyl oxy- 8' ( 3- nebp8Aoatestra-1', 3,5 (10')-trien-3'-yl) 3-sul f anoyl

P;ln)z ng :\hl ? gl)’m)(/Il? bl(eéﬁ £§gl?eé1?le§]%§¥-(8ﬁ[§ﬂéeﬁly?}egt¥all-1e,? ’t,§’el 01 )-trie%—1’75B-yi)1£sul}an}oryi en-3
(3- (n- Pent anoyl oxy) - 8ptdouienyl -estra-1',3"',5" (10" )-trien-3'-yl) 4- sul fanoyl
benzoate, 32) (17’

( 3- ( n- Pent anoyl oxy) }3'(3"3Berzbhlpky-S3f-ethylestB-1°3° (510 0))-triend i (BYD Brgulfamoyl

sul f anoyl benzoate, 3%) (17

(3- (n- Pent anoy! oxy) - 80F%98thy| -estra-1',3',5 (10')-trien-3' -yl) 4- sul fanoyl

Bfrs‘ﬁf’ ?gﬁl’)y |34) b(e ﬁ;oa@ :(?‘?@é%&l%y—'@ﬁ-%ﬁfyl’-kﬂﬁ- 125155 @0Y-tridn-19° -1 sl faGyr 3 - Y1)

benzoate,

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

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

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

20) (3’-Hydroxy-8’-vinyl-estra-1°,3,5°(10)-trien-17’3-yl) 3-sulfamoyl-4-
chloro-benzoate,

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

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

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

24) (3°-Hydroxy-8’-ethyl-estra-1°,3°,5°(10°)-trien-17°3-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°3-(n-Pentanoyloxy)-8’B-methyl-estra-1°,3°,5°(10%)-trien-3’-yl) 3-

sulfamoyl benzoate,



35) (17" (3-Benzoyloxy-8'" (3-nethyl-estra-1',3",5 (10" )-trien-3" -yl)
4-sul fanoyl benzoate, 36) (17" (3-Benzoyl oxy-8'

(3-ethyl-estra-1',3 ,5 (10" )-trien-3" -yl) 4-sul fanoyl benzoate, 37) (17’
(3-Acetoxy-8'" 3-vinyl-estra-1',3,5 (10")-trien-3 -yl) 3-sulfanoyl
benzoate, 38) (17" P-Acetoxy-8 (3-ethy28estra-1',3",5 (10')-trien-3' -yl)
3-sul fanoyl benzoate, 39)

(17" (3-Acetoxy-8' (3-nethyl-estra-I1',3 ,5 (10" )-trien-3' -yl) 3-sul fanoyl
benzoate, 40) (17" (3-Acetoxy-8 (3-vinyl-estra-1' 3" . 5 (10" )-trien-3"-yl)
4-sul f anoyl benzoaf7&17 &rﬁn-?ar#anqygq%-& sivbestsl'el #yﬁl-%e)stflfd‘%'-?’)l*ybé', 5

(10" )-trien-3 -yl) 4- nzoate, 29 42) (1 7' (3-Acetoxy-8'
(3-nethyl-estra-1', 3 %Efa%%??%%z??cg,n_ 3'-yl) 4-sul fanoyl benzoate, 43)

(3' - Met hoxy-8" (3- 287 EBelimyloxyR’BYinglEetra-1t,81, &R Y-tr{edrYHy1) S-slarhayToy |
benzoate, 44) (3'-Methoxy-8' (3-ethyl-estra-1',3",5 (10" )-trien-17"(3-yl)
3-sul fanoyl benzoat ebenggyte,

(3' - Met hoxy- 8' ( 3- sestra-1', 3,05 "N trbenz 70k 3- vl ), 35 sul famyl
benzoate, 46) (3 pﬁkg@hﬁég%oy}l@é} R)}P&églf%sgaf ’335,,1@0 f)?ri%‘% }%1) ?"esﬁit%lfo%f 3-yl)
4-sul fanoyl  benzoat egerddate (3 ' - Met hoxy- 8'

(3-ethyl-estra-1',3",5 (10")-trien-17'f 3-yl) 4-sul fanoyl benzoate, 48)

(3' - Met hoxy-8' ( 3-38)YHYIB-Bstzogddky; 8 B;eBhyl-botry-1t,3%, BOLOL Fir{eB-3/H)l) Z-sslfniaioy |
benzoate. 9. Pharnmaceutical conpositions that contain at | east one conpound
according to one 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’B-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’B-methyl-estra-1,3°,5°(10")-trien-3’-yl) 4-sulfamoyl
benzoate,

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

41) (17°B-Acetoxy-8’p-ethyl-estra-1°,3°,5°(10°)-trien-3’-yl) 4-sulfamoyl

benzoate,



of claimse 1 to 8 as well as a pharnmaceutically conpatible vehicle. 10.

Phar maceuti cal conposition according to claim9, wherein at | east one
additional steroidal conmpound is included. 11. Pharnaceutical conposition
according to claim 10, wherein the additional steroidal conpound is a
gestagen, an antigestagen or a nesoprogé8tin. 12. Pharnaceutical composition
according to claim1ll, wherein the gestagen is drospirenone, dienogest,

nor et hi sterone or | evonorgestrel, the antigestagen is onapristone or

m f epri stone or the

according to the i n‘\;gﬁﬁa @?%ﬁ%‘%'f%? jﬁ%etﬁﬁpég{ré\"ﬁﬂ’él’i’-(é%?'gr%srgﬁg;l) %Tgﬁgcﬁfggﬁgzng? a

phar maceuti cal agent. pdfhoatdse according to claim13 for treating diseases
and conditions in wonmen and in nen that are caused by an estrogen
deficiency. 15. Uset3a€6¥dvidihngy-8d3-wingl-asth3l’§305° (L0 Betiemd 7 {feyl) Feudfpmoglal and
post menopausal syrrptgms. 16. Use according to claim13 for the in-vitro
treatment of male inf8f#°M€ty. 17. Use according to claim 13 for the

in-vivo treatnent of |\ ol td_L4i 182> : [ im13 for
the in-vitro treat %%ggi ol\?e%g%‘glgeﬂ %ﬂrlll}'bel?ttrlal 1?’[33/%86}0[%% qmylggc%¥%%1 to claim
13 for the in-vivo trbaizee; of female infertility. 20. Use according to
claim13 for the therapy of hornone-deficiency-induced synptons in ovarian
dysfunction that i §‘5é£§\49th§§l)"§iﬁ'g@ﬂ§)’,l'eﬁé%i’e:%’tﬁ’@r@,’ )"@133117%1')’1)@5@1@@@& ding to
claim 13 for hornone ee&logt%errent therapy (HRT). 22. Use according to claim
20 in conbination with™a set ective estrogen receptor nodul ator (SEAM, for

exanpl e ral oxi fene-463@’-M@@oﬂﬁ@%—ﬂin@gei‘cﬁ-P|,3a,i5|’1(|1@3-‘&%—1Pfﬂlglf)ML@Xféﬁloﬁlnd .
t herapy of a hornone-deficiency- induced bone mass | oss. 24. Use according
to claim13 for prophbénmits, and therapy of osteoporosis. 25. Use according

to claim23 in conbj Jan with th aturagl_,vi i.n ith calcitriol
anal ogs for bone bu‘#ﬁgﬁt Hﬁe%‘f:’x%\'g é‘ﬁ'g‘ﬁ[;?stt’iah]g’%’ﬁéﬁgg}tﬂgﬁgq{')‘ﬂgﬁﬁmf@@(’iﬂhat cause
a bone nmass |oss (fopepyanple, a therapy with glucocorticoids, aromatase

i nhi bitors, GIRH agoni sts

48) (3’-Methoxy-8’-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.

17. Use according to claim 13 for the in-vivo treatment of male infertility.

18. Use according to claim 13 for the in-vitro treatment of female infertility.



or antagoni sts, or chenotherapy). 26. Use according to claim13 for
prevention agai nst and therapy of cardiovascul ar diseases. 27. Use
according to claim13 for treating inflamuatory di seases and di seases of the
i mmune system 28. Use according to claim?27 for treating rheunatoid
arthritis. 29. Use according to claim230for treating nmultiple sclerosis,
Crohn's di sease or endonetriosis. 30. Use according to claim13 for
preventing and treating benign prostate hyperplasia (BPH). 31. Use

according to clai;m 30 in.cqonbjnat.i ith antiestr s and .ective
est rogen rece§90rfﬁ@ﬁﬂwﬁFgﬁgck%P]aggbﬁ%P?ﬁﬂwéﬁﬁa??ggf%Wﬁﬁﬁgﬁgﬁh%brostate
hyperpl asi a ( BH)Use adeordidgto 3ReA 131 fo8tht he@ddi shhdimondh@éRddnhcy-induced
7alpha-[9-[(4,4,5,5,5 . . .

pent af | uotyajpems/in) avigripn dysthndion thatds eaysad By srag@y. mediedeongett713- di ol

(ful vestrant) 4;s (use . gntjest.r n or raloxifen LEen, or

5- (4-{5-[ (RS) _j(l 4,%e§g%&§1n§eﬂ tc%a?rinul g:}gg }éon )(/)ln ?ep?acemen? t’hertagg?ﬁh&?.

sul fi nyl ] pent yi2} phenytordfirgib ety 28,18 cinbindfion ithhepskotyctsobeat RBepto0l | S
used as SERM 33, Use according to claim13 for treating arthritic synptons,
in parti copditater (SRM).Her eysimpde talentifenesul t in estrogen deprivation, for
exanpl e after 4r nen i th ar tas i nhi.bi [ a I or
agoni sts. 31 4ﬁﬂ%§%cé?ﬂ%6ﬂﬁgwﬁg§igEégpgﬂ%%QP%?%%gﬁgfggﬁgpﬁg&ﬁ&ﬁgngkfbr t he
product i ondefedpoas MasLletd.cal agents for treating diseases that can be

i nfluenced positively by the inhibition of the carbonic anhydrase activity.
35. Use of comfodnyscaerdtiedp stpimd 3daepiephylpxs ard thetapy@fpgieopdiesipr oduct i on of

phar maceut i cal t t | .al i o .

By oxy- & (3wt By ERbiy" 8 BB fon 3 1hEfuat yiamin 03 i
benzoat e, ca(c3triohyhl ©syfo Bbdnz-builditlg-@ Sk E@ppbrtind thérapikd 't thefdpss-that'chbe)d hone
4-sul f anoyl benzoate, 3'- . o L .

hydr oxy- gn(i@_qus r{@qr.egggpp]&, 2 thegapygv%lg_g)luyoqom@msiqnopgua}ﬁp }nhlbl'[OI'S, GnRH agonists
3-sul fanmoyl - 4- chl or 3" -

nethoxy-é%f§é§§ﬂ§ 1@2%@§@ e‘,?zgqy,s'S'(10')-trien-17'(3-y|) 3-sul famoyl benzoate
and (3' - net hoxy6. @e(adeardimgl to @Blima3ifor Prey&itiohQgdinktrandnhekdpy SF dakdiodassulhf anoyl

benzoate according to one of the
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)sulfinyl|nonyl]estra-1,3,5(10)-triene-3,178-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.



preceding clains 13-35. 37. Process for the production of conpounds of
general fornmula (I) according to one of claine 1to 8 R3 x R H2Cn \ |
STEROD "40R x1 O Guppe Z (1) [Goup Z] by reaction of 8(3-substituted
estratrienes according to formula (A) with correspondi ng

sul f anoyl phenyl carboxylic acid or derivaflives thereof or by reaction of
correspondi ng conpounds with sul fam de, sulfanoyl chloride or am nosul f onyl
| socyanat e.

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’p-vinyl-estra-1°,3”,5’(10’)-trien-17’-yl) 3-sulfamoyl
benzoate, (3’-hydroxy-8’-vinyl-estra-1°,3’,5°(10”)-trien-17’3-yl) 4-sulfamoyl benzoate, 3’-
hydroxy-8’B-vinyl-estra-1’,3,5’(10’)-trien-17’3-yl) 3-sulfamoyl-4-chlorobenzoate, (3’-
methoxy-8’-vinyl-estra-1,3",5’(10’)-trien-17’3-yl) 3-sulfamoyl benzoate and (3’-methoxy-
8’B-vinyl-estra-1°,3°,5°(10°)-trien-17’3-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

H ( Hzc
STEROID~“~.‘MO

Gruppe Z ey,
[Group Z]

by reaction of 8f3-substituted estratrienes according to formula (A) with corresponding
sulfamoylphenylcarboxylic acid or derivatives thereof or by reaction of corresponding

compounds with sulfamide, sulfamoyl chloride or aminosulfonyl isocyanate.





