1 WO 2004/ 011008 PCT/ EP2003/ 008192 Conposition
Cont ai ni ng an Androgeni ¢ 113-Hal ogen Steroid and a
Gestagen as well as a Male Contraceptive Agent Based on
this Conposition This invention relates in the broader
sense to a conposition containing an androgenic
11(3- hal ogen steroid, selectled fromthe group of
conmpounds of general fornmula | in which X-Y-Z
represents a group with one of the two structures
wOR2004@10008H2- C=C, R can be in a-positi orp@nNAEP2003/008192
n-position and stands for hydrogen, Ror P-QR that is
bonded via P to the basic ring structure, whereby P and
Q represent straight-chain or branched-chain Cl- to

- al kyl -al kenyl ene, Ki Ien r.oups .or
Cotlafiiddn Cortainife At dinorogoi Lp-hlpeens aGfataggn as well
di fferent, and whereby R represents a C}B or CF3
r adi cal , aspr Male€ontraceptive AgentiBased oe this Ronippsitiomsent on
Zif X-Y-Z represents the group CH2-C=C, R6 is a
hydr ogen atom or can have the neanings that are
i ndi cated under R7, 2 R7 stands for Ror P-QR that is
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these groups have the previously nentloned neanlngs

androgenic 118-halogen steroid, selected from the group of compounds of general

formula 1

in which

X-Y-Z represents a group with one of the two structures CH=C-C or CH,-C=C,

R' can be in a-position and B-position and stands for hydrogen, R or P-Q-R
that is bonded via P to the basic ring structure, whereby P and Q represent
straight-chain or branched-chain C;- to Cg-alkylene, -alkenylene, or
-alkinylene groups or their fluorinated derivatives and can be the same or
different, and whereby R represents a CH; or CF; radical, provided that no
substituent R' is present on Z if X-Y-Z represents the group CH,-C=C,

R® is a hydrogen atom or can have the meanings that are indicated under R’,




Rl represents a halogen, R13 is nethyl or ethyl, and
R17' is hydrogen or stands for C(O-R18, whereby Rl18 is
a straight-chain or branched-chain Cl- to C18-al kyl,

-al kenyl, or -alkinyl radical or an aryl radical, or
stands for T-U-V that is bgnded via P to the C(O
group, whereby T and U représent straight-chain or
branched-chain Cl- to C18-al kyl ene, -al kenyl ene,

-al ki_nyl ene groups, alicyclic C3- to Cl2 groups or aryl
gr oR)s  astindsfoeR ton ®-QRnthatos bodefl efachto, the basiosingstructure,
strai ght-chain or branched- chain Cl- to C18-al kyl -,

- al kenyl wh@feb¥ tHekd grolips e BRlpréViodly Méntioned A@hiAgs, O
R18 has one of the previously nmentioned neanings and in

addi ionr%p§cse§tgg§l% Yied with one or nore groups

NR1 O or one or rée groups SOxR21, whereby x =0, 1
or 2,3and R9, R2 nd,R21 in each case are hydrogen
or -U-V‘StrH%f?‘YlicgegHﬂ&B@i via Tto N Swth the

pr eyilpusl_ y nentioned neani n%, provided that in

addiR | onjs hydeogep by staugdsdon CANR, .ovepdwi bl e addi ti on

salts with inorganic and organic acids are included,

and the g%t agerstaight-biaif or brahchedehanC, - to Cis-alkyl, -alkenyl, or
—alkinyl radical or an aryl radical, or stands for T-U-V that is
bonded via P to the C(O) group, whereby T and U represent
straight-chain or branched-chain C;- to C s-alkylene, -alkenylene,
-alkinylene groups, alicyclic Cs- to Cy2 groups or aryl groups and
are the same or different, and V is a straight-chain or branched-
chain C;- to Cjg-alkyl-, -alkenyl- or —alkinyl radical or an aryl
radical, or

R has one of the previously mentioned meanings and in addition is

substituted with one or more groups NR'’R? or one or more
groups SO,R?!, whereby x =0, 1 or 2, and R', R and R* in each
case are hydrogen or T-U-V that is bonded via T to N, S with the
previously mentioned meaning, provided that in addition, the
physiologically compatible addition salts with inorganic and

organic acids are included,

and the gestagen of the formula below.




3 This conposition is suitable for the production of
phar maceuti cal conpositions. This invention therefore
al so relates to pharnaceutical conpositions that
contain the above-nentioned conposition that consists
of an androgenic 11 P-hal ogen steroid and the gestagen
of the fornula as well as a3pharnacolog|cally
conpati bl e vehicle and/or adjuvants. Both in the
conposition and in the pharnaceutical conposition, 11
P-fluoro-17 3- hydroxy-7a-nethyl-estr-4-en-3-one is
preferred as an androgenic 11(3ghal ggen steroid. In
anot her enbodi ment, this inventiOp-tglates to a nale
contracepti ve agent based A g ph®#¥maceuti ca

conposi tion above. Accordi ayot her enbodi nent of
the invention,

! -estr-4-en-3-one is
G aceptive agent as an

androgeni ¢ 11 R-hab®dger =foid. In a special

enbodi nent of this invention, both the androgenic 11

P- hal ogen steroid and the gestagen are fornmulated in

t he nt.racept i t
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i.mplants in the body of the male user, so that the
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to the organlsn1of the user. Continuous release of the
abgesmenfamed vempaesitiaxthatmvesistp ef aroahdeepenial 14 f-Halpgan biemwidand the

gestagen of the formula
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as well as a pharmacologically compatible vehicle and/or adjuvants.

Both in the composition and in the pharmaceutical composition, 113-fluoro-173-
hydroxy-7a-methyl-estr-4-en-3-one is preferred as an androgenic 11p-halogen steroid.

In another embodiment, this invention relates to a male contraceptive agent based
on the pharmaceutical composition above. According to another embodiment of the
invention, 11p-fluoro-17p-hydroxy-7a-methyl-estr-4-en-3-one is contained in the male
contraceptive agent as an androgenic 11p-halogen steroid.

In a special embodiment of this invention, both the androgenic 113-halogen

steroid and the gestagen are formulated in the male contraceptive agent such that both can




with a transdermal system in which the gestagen is
enbedded. It is also conceivable according to the
invention to admi ni ster one of the active ingredients
in an oral formulation and the other active ingredient
as an inplant or transdermally. It is also possible to
adm ni ster both active ingréHients orally. Finally, the
possibility of adm nistering one or both of the
conmponents of the conposition according to the
beiuseteintthoforinwd azbiynonrimplaansnmoaspdrity iraplantalis thelbedy of the
nmentioned. The concept for birth control in nmenis
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"Reproduktive Gesundheit" ["Reproductive Health," see
é%ﬁg ﬁéé' %% on Methods for the Regul ati on of Male
erey 990) Contraceptive Effl cacy of

Test sterone I nduced Azoosperm a r mal ancet
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Regul ation of Male Fertility (1993) Conparison of Two
wifinaitragdermabhystenDapwhichisbis goslageigembeddsde Acetate for

Suppression to Azoospermi a in |Indonesian Men; Fertil

St eflf ik a[sbedhdelvabBtaecdriidg tdfhe idnfion WHAmIRSIer ity sfdh©attive
Met hods for the Regulation of Male Fertility (1995)
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gozoosperm a or Azoosperm a in TWwo Multinational

ag%dregllgglgfn I,?;e I es'syialett? %dm 1sgel5;%o a%tﬁv% ?Agﬁé?e%ts#)% -liaﬁalily, the

(19 ntracept|ve ficacy of Testosterone- Induced
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Ster|I 65 821-829]. Integral conponents of this
to dterinvantign buesabipot transepeosally egesisosbefaentioned.and wonen.

Since in particular contraceptive

The concept for birth control in men is consistent with the global targets defined

by WHO in “Reproduktive Gesundheit” [“Reproductive Health,” see WHO Task Force
on Methods for the Regulation of Male Fertility (1990) Contraceptive Efficacy of
Testosterone-Induced Azoospermia in Normal Men; Lancet 336: 955-959; WHO Task
Force on Methods for the Regulation of Male Fertility (1993) Comparison of Two
Androgens Plus Depot-Medroxyprogesterone Acetate for Suppression to Azoospermia in
Indonesian Men; Fertil Steril [Fertile Sterile] 60: 1062; WHO Task Force on Methods for
the Regulation of Male Fertility (1995) Rate of Testosterone-Induced Suppression to
Severe Oligozoospermia or Azoospermia in Two Multinational Clinical Studies; Int J
Androl 18: 157-165; WHO Task Force on Methods for the Regulation of Male Fertility
(1996) Contraceptive Efficacy of Testosterone-Induced Azoospermia and

Oligozoospermia in Normal Men; Fertil Steril 65; 821-829]. Integral components of this

strategy are contraceptive agents for men and women. Since in particular contraceptive



5 nethods for males are still |acking, the devel opnent
of such is regarded as absolutely necessary
(Androl ogi e, Grundl agen and Klini k der reproductiven
Gesundheit des Marines [Andrology, Principles and Ml e
Reproductive Health Cinic]; Editors E. N eschlag, H

M Behre; Springer-Verlag, Za Edition, page 442 if,
2000). Farthest advanced in devel opnent are hornona
approaches to male birth control. They are

mélhSdsi oMb &€ sHM lacRin@Y @B deRlGnsdnb bf ducl isr@farded as absolutely
ef fecti veness. Hornonal male contraception is based on
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(foI licle- stimulating hornone é are significantly
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hor nones are no | onger detectable. As a result of the
deldlopmen mesisimmonal tapproba®t temblerbirth esitrok t Bheyraee distiruéshedby

is also inhibited (both hornones belong to an endocri ne

pr&RAtrERksibifity 4idi effectiviigssdef i cit of all three hornones is
necessary to inhibit the spermatogenesis. The
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|ntratest|cular testosterone and thus to prevent

Megheniitadycthe sve gonppirepipel i ghitsiniring demepnepandeSH (follicle-

substituted by an androgen that is fed exogenically. As
stianlaging hoeone) hresignificandynmhiited, i.e., the serum concentrations of these

two hormones are no longer detectable. As a result of the LH suppression, the testicular
testosterone production is also inhibited (both hormones belong to an endocrine control
circuit). The deficit of all three hormones is necessary to inhibit the spermatogenesis.
The essential drawback of the described method is the androgen deficiency and the
symptoms/consequences resulting therefrom for males.

Methods for male contraception attempt to suppress LH, FSH and intratesticular
testosterone and thus to prevent spermatogenesis, while peripheral testosterone is
substituted by an androgen that is fed exogenically. As an androgen, testosterone or
testosterone ester {e.g., testosterone enanthate, testosterone buciclate) was previously
used. The object of endocrine testosterone exists in upholding the libido, the potency,
male behavior, protein metabolism, erythropoiesis and other functions, such as mineral

and bone metabolism.




testosterone ester (e.g., testosterone enanthate,
testosterone buciclate) was previously wused. The

obj ect of endocrine testosterone exists in uphol ding

the |ibido, the potency, nale behavior, protein

nmet abol i sm erythropoiesis and other functions, such as

m neral and bone netabolis 6 In short, the purpose
consists in dropping the testosterone in the testes to

a level as is found in peripheral blood, while the

| evdh sharty thelpairgrsa eomslistTinrdreppaig the teatostetome e the péstdsdo a Tavel as
suppressi on of spernmatogenesis by testosterone or
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t oo or are act t onset
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undesirabl e side effects. Wth a treatment wth )
enpugdy, beweseprpad in somgeasetibioek temalong foga reliableacsion & et dplonset
in particular an enlargenent of the prostate owing to
ofap to Garoatdsy Mordvhe cthnithdifferofices @letesal sovabtedy | Dasds thaf ark lep high
stroma (BPH. benign prostate hyperplasia). Wth the
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di hydr ot est ost erone ( which, i.a., can lead to

| b JVE B Sy %te*o?]eﬁ SR TS el i
form at H&s tinme, therefore alternati

patieufFE AL PHGTEFBFPOL Che PP R OB 30 TS StTcie Bumga cels and
glands of the stroma (BPH: benign prostate hyperplasia). With the Sa-reductase-

mediated metabolism of testosterone, dihydrotestosterone (DHT), which, i.a., can lead to
the occurrence of BPH, is produced (Cummings et al., ibid.; WO 99/13883 Al).

Testosterone is not available in oral form at this time, therefore alternative
dispensing forms (i.m, patches, etc.) must be used.

To accelerate the onset and also to improve efficiency, testosterone was combined
with other gonadotropin-suppressing substances, with GnRH antagonists (GnRH =
gonadotropin releasing hormone). The rate of azoospermia as well as the time of the
onset were clearly improved with this combination. The currently available GnRH
antagonists, however, must be administered daily (i.m. or s.c., oral administration is not
available), and their production is expensive. This combination is therefore not
attractive.

The use of either the progestin cyproterone acetate or levonorgestrel was either

ineffective in the suppression of spermatogenesis or in higher dosages resulted in a




To accelerate the onset and also to inprove efficiency,
test osterone was conbined wth other
gonadot r opi n- suppressi ng substances, with GiRH

ant agoni sts (GiRH = gonadotropin rel easi ng hornone).
The rate of azoosperma as well as the tine of the
onset were clearly inproved Mith this conbination. The
currently avail able GhnRH antagoni sts, however, nust be
adm nistered daily (i.m or s.c., oral admnistration

significant drop aihe abinbgr, ofaadiblobe tellsgMethitdola enali, 4 99 Masigiota et
This conmbination is therefore not attractive. The use
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The use of a mi xture of two conpounds, an estrogen wth

an desmethgd that pims at thebinmbitiooef spergatogerekie dy iparcuBneous or oral
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nortestosterone (MeNT) was proposed, which has, on the one hand, a higher biological
effectiveness than testosterone, since it has a higher binding affinity to the androgen
receptors. On the other hand, because of a steric inhibition by the 7q-methyl group, it
presumably resists metabolization by 5o.-reductase (Cummings et al., ibid., WO
99/13883 A1, WO 99/13812 Al, US-A-5,342,834).

Owing to the last-mentioned property, a clearly more advantageous side-effect
profile in comparison to testosterone is expected, especially with respect to the prostate.

A combination of 7a-methyl-19-nortestosterone with a gestagen cannot be found
in these sources.

Other compounds that are comparable to 7¢-methyl-19-nortestosterone in their
selective androgen action are the androgenic 11(3-halogen steroids of general formula I,

in particular the 113-fluoro-17B-hydroxy-7a-methyl-estr-4-en-3-one, that are to be used

according to the invention.



nortestosterone (MeNT) was proposed, which has, on the
one hand, a higher biological effectiveness than
testosterone, since it has a higher binding affinity to
the androgen receptors. On the other hand, because of
a steric inhibition by the 7a-nethyl group, it
presumably resists met abol i ati on by 5a-reductase
(Cummings et al., ibid., WO 99/13883 A, WD 99/13812
A, US-A-5,342,834). CMAng to the Iast-nentioned
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profile in conparison to testosterone i s expected,
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their selective androgen action are the androgenic |
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the | 10-fluoro-17p- hydroxy-7a-net hyl -estr-4-en-3 -one,
foinind4 I, acference isenads éalthisdocomdntng to t he i nvention. 8
These conpounds are described for the first tine in DE
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nmet abolic stability conpared to 7a-nethyl- 19-
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thsubstltuents of the compounds of general formula |
P &F%r ence is made to this docunent.

The object of this invention is to make available a male contraceptive agent based
on androgen/gestagen that does not use testosterone as androgen. At the same time, the
dose of the androgen to be used is to be decreased by the gestagen, and thus side effects
are reduced.

This object is achieved by the above-mentioned combination of an androgenic
11B-halogen steroid, in particular 113-fluoro-17f-hydroxy-7a-methyl-estr-4-en-3-one,

with the gestagen of formula

This gestagen is described in International Patent Application WO 96/20209 (DE
44 47 401.6). Joint administration with an androgen to achieve male infertility cannot be

found in this application. This is a greatly effective gestagen after oral administration.



The conpounds are proposed for use in male
contraception. They can be used together with
gestagens without stating nore specifically what
gestagens are neant in this case. The object of this
invention is to make availabl e a nale contraceptive
agent based on androgen/geéﬁagen t hat does not use
testosterone as androgen. At the sane tinme, the dose
of the androgen to be used is to be decreased by the
Othgstetgeof adaridistrition wérd else pfoposed in shieappdidatomg hoWenes. In
object is achieved by the above-nenti oned conbi nation
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11 P-fluoro-17p-hydroxy-7cc-nethyl-estr-4-en-3-one,

it s of fornmula This gestagen is descri bed
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ern ‘Pat ent Application WO 96/ 20209 (DE 44
47 .08). Joint adminjstration with an. androgen to )
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application. This is a greatly effective gestagen after

agefiaan adgauate hibationoef thosperm @rocﬁllgtmnetg thf tegtenéani bstackiey ehwith a
were al so proposed in this application, however. In

relatibly losnsubatitutiamdebe ofitie anghopamtithataneaithal Inghis komection, a
gestagen is described in Patent Application EP

syRPRiActochis athieled he application of the above-nentioned

conbination as a mal e contraceptive agent, an adequate
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agent, it is possible, with low dosages of both components, to push the LH, FSH and
testosterone parameters into the range where they are not detected or are no longer
effective. The drops in the LH and FSH parameters occur together.

For reliability and acceptance of the contraceptive agent according to the
invention by men, in this case it is of decisive importance that the drop of parameters,
decisive for the safety of the contraceptive agent, be accomplished relatively quickly.

The “onset” for the contraceptive agent according to the invention is about 3 months after
the beginning of use.

The period of use of the contraceptive agent according to the invention can in
principle and optionally be unlimited, i.e., no more contraception is required by the user.

In contrast, the contraceptive agent according to the invention always allows the
user to recover fertility.

The dosages of the androgenic 11B-halogen steroid of general formula I, in

particular 11B-fluoro-17B-hydroxy-7a-methyl-estr-4-en-3-one and the gestagen, are



relatively | ow substitution dose of the androgen at the

sane time. In this connection, a synergistic effect is

achi eved. By neans of the conposition according to the

invention as a nale contraceptive agent, it is

possi ble, with | ow dosages of both conmponents, to push

the LH, FSH and testosteroh@ paraneters into the range

where they are not detected or are no | onger

effective. The drops in the LH and FSH paraneters occur
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contraceptive agent according to the invention by nen,
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contraceptive agent according to the invention can in
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dosages of the androgenic 11(3-hal ogen steroid of
efigeiertaan €HPHEIORS | in particular | 1
f3-fluoro-17R- hydr oxy- 7a- net hyl - estr-4-en-3-one and the
gestlathercasepiapplcation by mednssefcin implent enanpther systeasthatreleases
nont hs after the begi nning of use, the |evels of LH,
the active ingredient over an extended period, the latter must be constituted so that the
indicated amount is released daily.
As a guiding rule for the dosage of the gestagen that is to be used according to the

invention, it may hold true that in terms of the inhibition of spermatogenesis, the selected
amount has an effect comparable to that of a daily dose of 200 pg to 300 pg of
levonorgestrel. An equieffective amount of a daily oral administration of 240 pg to 260
ug of levonorgestrel is preferred.

The determination of equieffective amounts of levonorgestrel and the gestagen
that is to be used according to the invention is carried out according to methods that are
known to one skilled in the art, for example in the pregnancy maintenance test in rats.

For formulation of the two active ingredients in the contraceptive agent according
to the invention, reference is made to the above-mentioned citations, in which the active
ingredients themselves are described. Techniques for the formulation of androgens or
gestagens for long-lasting release of these active ingredients are known in the prior art,

thus, e.g., the implant system Norplant or Jardelle for gestagens.




testosterone and FSH lie in the range where these
paraneters are no |onger effective. For 11

0-fl uoro-17(3- hydroxy- 7a- net hyl -estr-4-en-3-one, a

daily effective amount of 0.7 pg to 1.5 g, preferably
0.7 pgto 1.04q, is adequatﬁ. In determ ning an

ef fective anount of the and bgeni c steroid of Fornula
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cont r ace % gReTAJERIMEN Poi qul week Wilhs.¢. 15tgptton of a

reference is made to the above-nentioned citations, in
whi ch t heombinatien of compounds A and B (Diagram 1) as well as

o The determination of the testosterone concentration in the serum in adult
male rats after a treatment period of 1 week with s.c. administration of a
combination of compounds A and B (Diagram 2).

In both cases, as early as after one week, these parameters lie below the detection
limit (rapid onset).

Compound A is 113-fluoro-17B-hydroxy-7c-methyl-estr-4-en-3-one, and
Compound B is the gestagen to be used according to the invention.

The indicated doses were administered per kg of body weight daily.

In further tests on male rats, it was possible to show that with the combination
according to the invention (compound A with compound B; identical dosages as
indicated in Diagrams 1 and 2) after/at a six-week treatment period:

e The relevant organ weights (prostate, epididymis, seminal vesicles and testes)

were decreased depending on hormone status;



i ngredients thensel ves are descri bed. Techni ques for
the fornul ati on of androgens or gestagens for

| ong-1 asting rel ease of these active ingredients are
known in the prior art, thus, e.g., the inplant system
Nor pl ant or Jardelle for gestagens. | | In addition,

for formul ation of the gestéﬁen to be used according to
the invention, reference is nade to WO 00/21570
(formulation with a cyclodextrin) and WO 02/ 49622

(& r ahe dparibdousiyis ratiicédiatless didnailnsof the cgftel agagy that is
to be used according to the invention). The

dgt igBRkd Fhodhohd'EH Qg& mzsﬁeﬁﬁle IaHvdayE Rith A lL(l}r‘]\ﬂgérwlrt]hea(fetection

testosterone 1s carrie out accordrng to

thods. The.effectiveness, of .the combination acgordin
S e LR 3y reRtonest el RRERPIESF overhe ReBod i ot HFPEF

the LH concentration in the serumin juvenile male
r at §ngetsee akpvier wwhardpingactipad of | week with s.c.
adm ni stration of a conbination of conpounds A and B
(Diagram 1) as well as The determ nation of the
testosterone concentration in the serumin adult nale
rats after a treatnent period of I week with s.c.
adm ni stration of a conbination of conpounds A and B
(Diagram 2). In both cases, as early as after one week,
these paraneters |ie below the detection limt (rapid
onset).




Conpound Ais | | P-fluoro- 17 P-hydroxy-7a-nethyl
-estr-4-en-3 -one, and Conpound B is the gestagen to
be used according to the invention. The indicated doses
wer e admi ni stered per kg of body weight daily. In
further tests on male rats, jt was possible to show
that with the conbination éécordi ng to the invention
(conpound A with conmpound B; identical dosages as
indicated in Diagrans | and 2) after/at a six-week
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in which

X-Y-Z represents a group with one of the two structures CH=C-C or CH,-C=C,

R can be in a-position and B-position and stands for hydrogen, R or P-Q-R.
that is bonded via P to the basic ring structure, whereby P and Q represent
straight-chain or branched-chain C;- to Cg-alkylene, -alkenylene, or
-alkinylene groups or their fluorinated derivatives and can be the same or
different, and whereby R represents a CH; or CF; radical, provided that no
substituent R! is present on Z if X-Y-Z represents the group CH,-C=C,

R® is a hydrogen atom or can have the meanings that are indicated under R’,

R’ stands for R or P-Q-R that is bonded via P to the basic ring structure,
whereby these groups have the previously mentioned meanings,

R!"  represents a halogen,

R is methyl or ethyl, and

R'"  is hydrogen or stands for C(O)-R'®, whereby




Editors E. Nieschlag, H M Behre; Springer-Verlag, 2"d
Edition, page 442 ff, 2000. 15 Clains 1. Conposition
cont ai ni ng an androgeni ¢ 11 n-hal ogen steroid, selected
fromthe group of conpounds of general formula | in
which X-Y-Z represents a group with one of the two
structures CH=G-C or CH2-C=€0 R1 can be in a-position
and f3-position and stands for hydrogen, Ror P-QR

that is bonded via P to the basic ring structure,

wher eby R'&ndisQ steyigheskaih or BianatiedithaialCyi w Gg-alkyl, -alkenyl, or
branched-chain Cl- to C8-al kyl ene, -al kenyl ene, or

-al ki nyl ene gromps] fkicah&i 4n aby1 Y& 3 8Angkefor Taiv gat gnd
can be the sanme or different, and whereby R represents

a CH3 or CF3 1.G3): [ t i

IS present on'i'.’%éij (?G?QJ%I R(R%?l;é ecggggl[é) H?’swﬁ%by??%ﬁ&pﬂ]g@%%
R6 is a hydrogen atom or can have.the ani_ngs that e
i cated unaSTaER a0 SRR BN G- of Cre b Ao ikenglene,
bonded via P to the basic ring structure, whereby

these groups Helkiaylenegionps, abieysliy Caen Gipgreupsarany! ggesps and

R11 represents a halogen, R13 is nmethyl or ethyl, and
are the same or different, and V is a straight-chain or branched-

chain C;- to C g-alkyl-, -alkenyl- or —alkinyl radical or an aryl
radical, or

R™  has one of the previously mentioned meanings and in addition is
substituted with one or more groups NR'*R*® or one or more
groups SO,R?', whereby x =0, 1 or 2, and R'’, R?® and R*' in each
case are hydrogen or T-U-V that is bonded via T to N, S with the
previously mentioned meaning, provided that in addition, the
physiologically compatible addition salts with inorganic and
organic acids are included,

and the gestagen of the formula below.




R17'" is hydrogen or stands for C(O-R 8, whereby 16 R 8
is a straight-chain or branched-chain Cl- to C18-al kyl,
-al kenyl, or -alkinyl radical or an aryl radical, or
stands for T-U-V that is bonded via P to the CXC»
group, whereby T and U repre Zent strai ght-chain or
branched-chain Cl- to C18-alkyl ene, -al kenyl ene,
-al ki nyl ene groups, alicyclic C3- to Cl2 groups or aryl
groups and are the sane or different, and Vis a
st r & dfnmpsistion aogording tre¢leich 1,chaiacteriaed in thaClle-ldBrhalogen
-al kenyl - or -alkinyl radical or an aryl radical, or
S‘fé*gf’? B L o A ekl
9R20 or one or nore groups SOXR21, whereby X 0, 1
and R19, R20 and R21 in each case are hydrogen
or T UV that is bonded via T.to N, Swth the
pr evi GhaTackiAal eATRRPSHIOAPRIGINIRE kATRROgItioR agcaring to claim 1 as
addition, the physiologically conpatible addition
wébdstaq)hatmicemﬂmﬂlg aompaterielvehialgaml/ar adpivastsar e i ncl uded,
and the gestagen of the fornula below 17

4. Pharmaceutical composition according to claim 3, wherein the 113-halogen

€n-

steroid of general formula I is the compound 11§3-fluoro-17B-hydroxy-7a-methyl-estr-4-
en-3-one.

5. Male contraceptive agent containing a pharmaceutical composition according
to claim 3.

6. Male contraceptive agent containing a pharmaceutical composition according
to claim 4.

7. Male contraceptive agent according to claim 5 or 6, wherein the androgenic
compound of general formula I is formulated pharmaceutically such that the latter can be
implanted in the body of the male user over an extended period such that the androgenic
compound is released continuously over this extended period to the organism of the user.

8. Male contraceptive agent according to claim 5 or 6, wherein the androgenic
compound of general formula I is provided therein for oral administration.

9. Male contraceptive agent according to claim 5 or 6, wherein the gestagen
therein is formulated pharmaceutically such that it is released to the body of the male user
over an extended period.

10. Male contraceptive agent according to claim 9, wherein the gestagen is

formulated such that the latter can be implanted in the body of the male user over an




2. Conposition according to claim1l1, characterized in
that the 11 j3-halogen steroid of general forrmula | is
the conpound 11 p-fluoro-173-hydroxy-7a-mnmet hyl -estr-4-
en-3-one. 3. Pharmaceutical conposition containing a
conposition according to claiml as well as a
phar maceutical |y conpati bl el§ehicle and/or adjuvants.
4. Pharmaceutical conposition according to claim 3,
wherein the 11 n-hal ogen steroid of general formula I
extendédyseriod)quobi et thkfgefthgenriordieased continuously over this extended period
7p- hydr oxy- 7a- net hyl -estr-4- en-3-one. 5. Mile
to BRVUrEAFEPLS the udgent containing a pharnaceuti cal
conposition according to claim3. 6. Mle

contra LV : I . r ical .
combe Pt torraBgRk afRb ARt BRI @ estagen i
contracepti ve agent according to claim5 or 6, wherein
formplateg H%Jgﬁaéﬁg@mggmnd of general formula | is
fornul ated pharmaceutically such that the latter can be
i nplldniMade contrapeptiye dgend feoordingrigl cdaims’eor 6o whiereimthe gesiagea ds
period such that the androgenic conpound is rel eased
fomanited foo wed] yd@uestratibh.s ext ended period to the organi sm
of the user. 8. Male contraceptive agent according to
claimb5 or 6, wherein the androgenic conpound of
general formula | is provided therein for ora
adm nistration. 9. Male contraceptive agent accordi ng
to claim5 or 6, wherein the gestagen



therein is formul ated pharmaceutically such that it is
rel eased to the body of the male user over an extended
period. 10. Ml e contraceptive agent according to claim
9, wherein the gestagen is fornulated such that the
|atter can be inplanted in the body of the male user
over an 18 extended period,lguch that the gestagen is
rel eased continuously over this extended period to the
organi smof the user. 11. Male contraceptive agent
Diagmordi ng to claim 10, wherb2n the gestagen is
formulated in a transdermal system 12. Mle
contraceptive agent according to claim5 or 6, wherein
thesgostagen.is formulated for oral administration. 19
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[Key:]
Woche = Week

Nachweisgrenze = Detection limits

Gruppe = Group

Vehicle

0.005 mg of A+ 0.3 mg of B
0.005mgof A+ 1.0mgofB
0.005 mgof A +3.0mgof B
0.005 mg of A+ 10 mg of B

0.015mgof A+ 0.3 mgof B




[ Key:] Woche = Week Nachwei sgrenze = Detection limts
G uppe = Goup Goup I Vehicle Goup 2 0.005 ng of A +
0.3 mg of B Goup 3 0.005 ng of A+ 1.0 ng of B Goup
4 0.005 ng of A+3.0ng of B Goup 5 0.005 ng of A + 10 ng
of B Goup 6 0.015ngof A+0. 3ng of B 20 G oup7 0.015 ng
of A+1.0 ng of B Goup 8 0. 845 mg of A+ 3.0 ng of B
Group 9 0.015 ng of A+10ng of B Goup 10 0.05 ng of A +
0.3 ng of B Goup 11 0.05 ng of A+ 1.0 ng of B G oup

Grbp 0. 05 OPI6MmgofAT. VOmgodB B Group 13 0.05 ng of A +
10 ng of B Goup 14 0.15 ng of A + 0.3 ng of B

Group & 0.015 mg of A + 3.0 mg of B

Group 9 0.015mg of A+ 10 mg of B

Group 10 0.05 mg of A +0.3 mg of B

Group 11 0.05mgof A+1.0mgofB

Group 12 0.05mgof A+3.0mgofB

Group 13 0.05mgof A+ 10 mg of B

Group 14 0.15mgof A+ 0.3 mgofB

Group 15 0.15mg of A+ 1.0 mgof B

Group 16 0.15mgof A+3.0mgofB

Group 17 0.15mgof A+ 10mgof B

REPLACEMENT PAGE (RULE 26)




Goup 15 0.15 ng of A+ 1.0 ng of B Goup 16 0.15 ny
of A+3.0 ng of B Goup 17 0.15 ng of A+ 10 ng of B
REPLACEMENT PAGE (RULE 26) 21 Diagram 2 2/2 | Wche NU

No Nd b NA [Key] W che = Week Untere Nachwei sgrenze =
Lower detection limts B G oup Group I Vehicle
Group20005rrgofA+03ﬁgofB G oup 3 0.005 ny

of A+ 1.0 ng of B Goup 4 0.005 ng of A+ 3.0 ng of B
Group 5 0.005 ng of A+ 10 ng of B Goup 6 0.015 ng of

Diagram® 3 ng of B v 212
t Woche

=

£

c e 7

2 63 1

2 551

= 45
40 -
35 1
551
20 -
12 untere
0:5_ ~Nachwels-
00 - grenze .

>0 @ A 0,2 amol/l
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[Key:]
Woche = Week
Untere Nachweisgrenze = Lower detection limits

Gruppe = Group

Group 1 Vehicle

Group 2 0.005mgof A+03 mgof B
Group 3 0.005 mgof A+ 1.0 mg of B
Group 4 0.005 mgofA+3.0mgofB
Group 5 0.005 mg of A + 10 mg of B

Group 6 0.015mgof A +0.3 mgof B



22 Goup 7 0.015 ng of A+ 1.0 ng of B Goup 8 0.015
ng of A+3.0 ngofB G oup 9 0.015 ng of A+ 10 ngofB
Group 10 0.05 ng of A+ 0.3 ng of B Goup 11 0.05 ngy
of A+ 1.0 ngofB G oup 12 0.05 ng of A+ 3.0 ng of B
Goup 13 0.05 ng of A + 10 n‘g of B Goup 14 0.15 ng of
A+ 0.3m of B Goup 15 0235 ng of A+ 1.0 ng of B
Group 16 0.15 ng of A+ 3.0 ng of B Goup 17 0.15 ng of
A + 10 ng of B REPLACEMENT PACE (RULE 26)

Group 7 0.015mgof A +1.0mgofB

Group 8 0.015mgofA+3.0mgofB
Group 9 0.015mgof A+ 10 mg of B
Group 10 0.05 mgof A+0.3 mgofB
Group 11 0.05mgof A+ 1.0mgof B
Group 12 0.05mgofA+3.0mgofB
Group 13 0.05mgof A+ 10mgofB
Group 14 0.15mgof A+03mgofB
Group 15 0.15mgof A+ 1.0mgofB
Group 16 0.15mgof A+3.0mgofB

Group 17 0.15mgof A+ 10 mgof B

REPLACEMENT PAGE (RULE 26)




