24 JAN 2007 1 WD 2004/011008 PCT/ EP2003/008192 Conposition Contai ning an
Androgeni c 11 P-Hal ogen Steroid and a Gestagen as well as a Male 7 4 JAN 2007
Contraceptive Agent Based on this Conposition This invention relates”in the
broader sense to a conposition containing an androgenic 11(3-hal ogen
steroid, selected fromthe group of ccirrpounds of general forrmula | 13 QL1T
RI1 RL OCy GQR7 Re in which X-Y-Z represents a group with one of the two
structures CH=C-C or CH2-C=C, Rl can be in a-position and p-position and
stands for hydrogen, Ror P-QR that is bonded via P to the basic ring
structur eV,VQ/\%@f‘ $08 and Q represent strai ght - chai n RETHP2A03B0RIORAi n C1-
to Cs-al kyl ene, -alkinylene, or -alkinylene groups or their fluorinated
derivatives and can be the sanme or different, and whereby R represents a
CH3 or CF3 radical, provided that no substituent RL is present on Z if
X-Y-Z r eC@fipssition O6n@irfibP afAdrdcageni (0l f-HaRgby Stepgidmndl DCesthgenady walve t he
meani ngs that are indicated under R7,

as a Male Contraceptive Agent Based on this Composition

This invention relates in the broader sense to a composition containing an
androgenic 11B-halogen steroid, selected from the group of compounds of general

formula I

RS

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 Cs-alkylene, -alkenylene, or
-alkinylene groups or their fluorinated derivatives and can be the same or
different, and whereby R represents a CH3 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,



2 4 JAN 2007 2 R7 stands for Ror P-QR that is bonded via P to the basic
ring structure, whereby these groups have the previously nenti onegl’J N 2007
meani ngs, R' represents a halogen, R13 is nmethyl or ethyl, and R 7" #\s
hydrogen or stands for C(O-R 8, whereby R 8 is a straight-chain or
branched-chain Cl- to C18-al kyl, -al k%yl, or -alkinyl radical or an aryl
radi cal, or stands for T-U-V that is onded via P to the C(O group,
whereby T and U represent straight-chain or branched-chain Cl- to

Cl g- al kyl ene,;ﬁl kenyl ene, -al ki nyl en roups, alicyclic C3- to Cl2 groups
or aryl groupstand s¥a§ﬁ§?qr%or§’aﬁgéR t&ﬁw%@%ﬁ%?tamf sieging skpetuteaht - chai n or
branched- chain C- to Cl18-al kyl-, -alkenyl- or -alkinyl radical or an aryl
radi cal, or R18 hasvisaebydheseigeoups bavedhepigviepsly mentienadabednings, and in additi on
is substitut ed“vvi th one or nore groups NR19R20 or one or nore groups
SOXR21, wherelB 'x -refresehtsorhabggeand R 9, R20 and R21 in each case are
hydrogen or T-U-V that is bonded via Tto N, Swith the previously
menti oned mearkfg, iphewiylledethylaind n addition, the physiologically
conpati ble addition salts with inorganic and organic acids are included,
R'”  is hydrogen or stands for C(O)-R'%, whereby
R'"®  is a straight-chain or branched-chain C;- to Cg-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 C;, groups or aryl groups and
are the same or different, and V is a straight-chain or branched-
chain C;- to Cyg-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
21 - 19 20 21 .
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.



and the gestagen of the fornmula below. 2 4 JAN 2007 3 0 OH This
conposition is suitable for the production of pharmaceuti cal conpoz%{hwqﬁw
This invention therefore also relates to pharnaceutical conpositiofs

contain the above-nentioned conposition that consists of an androgenic 11
n- hal ogen steroid and the gestagen of, the fornula 0 OH o0 as well as a

phar macol ogi cally conpati bl e vehicle and/ or adj uvants. Both in the
conposition and in the pharnmaceutical conposition, 11(3-fluoro-I| 7p-

hydr oxy- 7a- net hyl -estr-4-en-3-one is preferred as an androgeni c 11 p-hal ogen
steroid. In another enbodinent, this invention,relates to a male
contraceptive agent based on the pharnacé\si al conposition above.
Accordi ng to anot her enbodi nent of the i ntton, 11

p- fl uoro-I| 7p- hydr oxy- 7a- met hyl - est r - 4
contraceptive agent as an androgenlc
enbodi nent of this invention, b
the gestagen are formulated in
can 2 4 JAN 2007

ogen steroid. In a special
2 genic 11 p-halogen steroid and
contraceptive agent such that both

This composition is suitable for the production of pharmaceutical compositions.
This invention therefore also relates to pharmaceutical compositions that contain the
above-mentioned composition that consists of an androgenic 11f3-halogen steroid and the

gestagen of the formula

0

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 11{3-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, 11B-fluoro-17B-hydroxy-7a-methyl-estr-4-en-3-one is contained in the male

contraceptive agent as an androgenic 113-halogen steroid.

L

In a special embodiment of this invention, both the androgenic 11-halogen

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



4.be used in the formof a conmon inplant or two separate inplants in the
body of the numle user, so that the active conmpounds are rel eased ?X%qumﬂ
extended period to the organismof the user. Continuous release o tﬁe
gest agen over an extended period can also be achieved wth a transdernma
system in which the gestagen is enbeqded. It is also conceivabl e according
to the invention to adm ni ster one of the active ingredients in an oral
formul ati on and the other active ingredient as an inplant or transdernally.
It is also possible to_ adm nister both active inqredlents orally. Finally,
the posdElPedipghedforn @fp RPEMOpIRElaBHR thP SerAre BPlans habedeefthe of t he
conposition according to the invention buccally or transnucosally can al so
be nent i arrdeluseTise thas theastivd enmppundsare egleased oven amextendedperied ttbat with t he
gl obal targets defined by WHO in "Reproduktive Gesundheit"” ["Reproductive
Heal t h, " osgamisWiHi) thasder.Force on Methods for the Regul ation of Male Fertility
(1990) Contraceptive Efficacy of Testosterone-Induced Azoosperm a i n Nor nal
Men; Lancet 3%%ntidius Hilise W¥Re hastkgenoRbica éxienlid paibdl dafklsh Be ablggielat i on of
Mal e Fertility (1993) Conparison of Two Androgens Pl us
Depot - Meqifcy RARaERLFLAR Af Ghithtnd RtapPRIRBEARA L0 Azoospernia |n

I” Steril [FertTle Sterile] 60: 1062; WHO Task Force on

| ndonesi an Men; Ferti . Lel
Methods for  tifig ,REGUAAIERN Lol o FE b ol

e .
Test osterone-In ppression aéjd(%éz%%%)tseggéerﬁfgﬂ%?mxezoosper m a
in Two NUItiﬁational inical. St 8: 157-165; WHO Task
Force on N&f

GRS 1} g} orphfermpigtipngn i ggt?‘e‘ir\lf’iéltﬁ@é] ﬁ’&?@?ﬁr“?%@}n ‘ Pt Cont r acepti ve
Ef fi cacy of Testosterone-I|nduced Azoospermn a and ) ) )
{ transdermally. It is also possible to administer both active ingredients orally. Finally, the
possibility of administering one or both of the components of the composition according
to the invention buccally or transmucosally can also be mentioned.
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

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

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



A igozoosperma in Normal Men; Fertil Steril 65; 821-829]. Integral
conpohents of this strategy are contraceptive agents for nmen and gﬁ@QM7
Since in particular contraceptive 2 4 JAN 2007 5 nethods for nales’
still lacking, the devel opnent of such is regarded as absolutely necessary
(Androl ogi e, Gundl agen and Klinik der_ reproductiven Gesundheit des Mannes
[ Androl ogy, Principles and Ml e Reprodhctive Health dinic]; Editors E
Ni eschlag, HA M Behre; Springer-Verlag, 2d Edition, page 442 ff, 2000).
Fart hest advanced in devel opnent are hornonal approaches to male birth
cont rol . Mahydsioe males arendilli ladkang, the depelopraent o€ sushds teghideq asabhdolafelyect i veness.
Hor nonal nal e contraception is based on the suppression (the stopping) of
sper mat ogeesary, (Anttobdgie) |Grundagehyind Edinik der repredintisgeGesuadiaitdies Musnésn nal e
infertility. Mechanistically, the two gonadotropins LH (I uteinizing
hor none)  pArdiSEY, Phiatipies lafd Mald Rapraductige HENMTIRic 2 E it BNNidserasy, Iy
inhibited, i.e., the serumconcentrations of these two hornones are no
| onger de | €. AS ht  Of; i ticul ar
test oster gﬁgegltrebd %@%ﬁreiﬂ?’gl s%afl?ﬁi ?E%E{-‘gdﬁ?%g?@s %’gﬂﬁ%srtlgﬁggﬁlﬁg, to an
endocri ne LI CUi deficit,. t hqr es ;$ necessary
to inhi bi ?&’%E’i’gn%%tearr%‘?‘g‘!él‘;é‘tﬁ?a%ﬁpya%hefﬁé bl bifth oot ThEFard ARl By 1 P00
met hod is the andrgﬂen qﬁgﬁgLency and the synptons/consequences resulting
t her ef r onPPSF FRYFIELTIAR U¥gieS%hal e contraception attenpt to suppress LH,
FSH and intratesticular, testosterone and thus to prevent spernatogenesis,
whi | e peri pher Hprmeng mategoptigception is hpsedion fhccyyppipsden dhgisterping)ofat is f ed
exogenically. As an androgen, testosterone or

spermatogenesis, which ultimately results in azoospermia and thus in male infertility.

Mechanistically, the two gonadotropins LH (luteinizing hormone) and FSH (follicle-
stimulating hormone) are significantly inhibited, 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 dr;lwback 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

L

and bone metabolism.



testosterone ester (e.g., testosterone enanthate, testosterone buciclate)
was previously used. The object of endocrine testosterone exists ?@ AN 2007
uphol ding the |ibido, the potency, nale behavior, protein metabol ’ﬂ

eryt hropoi esi s and ot her functions, such as mneral and bone netabolism 24
JAN 2007 6 In short, the purpose con%gsts in dropping the testosterone in
the testes to a level as is found in peripheral blood, while the levels in
the general circulation are to be upheld. The suppression of
spernatogene5|s by testosterone or(%estosterone esters al one, which seened

to be an i deall" SfthBECRIIPOSS SOBYURIN APPRINg W tesfpsterenistin fhetesiesdh erewst 15 ci ent
enough, however, and in some cases it took too long for a reliable action to
set in (oademnd imperighera bpodpwhitesthe lavels av the gerartvitculdtion anedmbesphelt: e al so
noted. Doses that are too high showed significant and undesirabl e side

ef fects. Wt h Thetsnpatssint ofispeimatapshessst tortesiesterbbe avaestedtaone ¢shas alongje ef f ect s
devel op, in particular an enlargement of the prostate owing to an increase

in the nuwhieh sémedeb bs aiildal @nBAEDti & adefitCat First M8 noB¥tiprdien effitidat oSt at e
hyperplasia). Wth the 5a-reductase- nedi ated netabollsn1of t est ost er one,

di hydr ot egloash, @bRReer( dtdih ,SOIWQ 'cﬁ‘sjas 1t't0(ﬁ< t0o %% theAdibfle abih 9GGYA (GRGe of BPH,
i's produced Cunmi ngs et al bid.; WD 99/13883 Al ). Testosterone i s not

aval | abl eof b @dholi ) Mfre {)el;“e%hlm fer D 0L g&,{egr B o SRERR N9 or 10

. m pat e used. O accel era € onse 0O to

|nprove ef.ficiency., testostero s.conbined wth other
gonadot r o9 P?’egaﬁﬁﬁfégﬁ%& UORE: @ﬁé% eﬂ&f‘f h GnRH ant agoni sts (GnRH =

With a treatment with testosterone, it was shown that side effects develop, in
particular an enlargement of the prostate owing to an increase in the number of cells 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.

fl“he use of either the progestin cyproterone acetate or levonorgestrel was either

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



gonadotropi n rel easing hornone). The rate of azoosperma as well as the tine
of the onset were clearly inproved with this conbination. The cur;ggﬂNWmm
avai l abl e GhRH ant agoni sts, however, nust be adm nistered daily (F. or
s.c., oral admnistration is not available), and their production is
expen5|ve This conbination is therefore not attractive. The use of either
the progestin cyproterone acetate or I%vonorgestrel was either ineffective
in the suppression of spermatogenesis or in higher dosages resulted in a 24
JAN 2007 7 significant drop in the nunber of red blood cells (Merrigiola et
al ., 199gsigniBeant gop|im thernumbler of red Ylpod ppllsy (Mprdgiglact al| 1998, Memigicketth et al .
1996). The use of a mxture of two conpounds, an estrogen with an estrogen
in conbialalP¥h Marigekoatiabel®I6nBeld et aR,1IP96¥4. A nethod that ains at the

i nhi bition of spernmatogenesis by percutaneous or oral admnistration of

t est ost erone arkt dsbef ok tufdititwb Sbhpbhinds, Mfeshiefeatwithsdnedstogenaiet ate was al so
described (Guerin and Rollet; 1998). To achieve an azoosperm a, however,

fairly hbcgﬁblﬁlgﬁ,elssggscﬁmlg\wgggm)mnents are necessary For the repl acement
of testosterone for male contraception, 7a- nethyl - nortestosterone (MeNT)

was proposed, )Q’% (Eltfbdhtﬁﬁ anﬂ? tf}ﬁgm%%u ol p gd H&E%lﬂ %{&il}%gﬁs[%%fi ject | veness

than testosterone, since i as a e andr ogen
receptors

d f. t hi bi t
7o met hy! AP of 5%%%3%%%'@ ﬁ%gﬁaﬁicfimﬁﬁtfi%%rc}f%sﬁ%#e e S MR ase
( Cunmi ngsalgé deslcrlbed uerm and Rollet; 1998). To achieve an azoospermia, however, fairly

{ high doses of the two components are necessary.

For the replacement of testosterone for male contraception, 7a-methyl-19-
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-methyl group, it
presumably resists metabolization by Sa-reductase (Cummings et al., ibid., WO
99/13883 A1, WO 99/13812 A1, 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 7a-methyl-19-nortestosterone in their
selective androgen action are the androgenic 11p3-halogen steroids of general formula I,
in partieular the 113-fluoro-17B-hydroxy-7a-methyl-estr-4-en-3-one, that are to be used

according to the invention.



99/13883 Al, WD 99/13812 Al, US-A-5,342,834). Onng to the | ast-nentioned
property, a clearly nore advantageous side-effect profile in conp?z;ﬁﬂqmyo
testosterone is expected, especially with respect to the prostate.”"’

conbi nati on of 7cc-nethyl-19-nortestosterone with a gestagen cannot be found
i.n these sources. O her conmpounds that, are conparable to

7a-met hyl - 19-nortestosterone in their = selective androgen action are the
androgeni ¢ 11(3-hal ogen steroids of general formula I, in partieular the
11(3-fluoro-17(3- hydroxy- 7a- et hyl - estr- 4- en- 3- Qn th are to be used
according t.o t11ESS P@HFeggﬁ”%ﬂN%E%Gfhﬁém*ﬂéégfé%hﬁga%ﬂ% % descri bed
for the first time in DE 101 04 327.9. The conpounds have an i nproved

met abol i costpaidsihaye awimprpead metatidicrstabHipy camparerbiot lesmethyketdne. DE 101 04
327.9 is a non-prepublished docunent. For description and definition of the
subst i t uadditestodterone DBMOOBAALT7 Ofis gRGBp@bublishédddcament. r ef erence is made to
this docunent. The conpounds are proposed for use in nale contraception.

They can be usef dedcBPREASAId Wifinflicd VT HRAAPSitnts YT he SInffoufd@s MYeReraideci fical ly
what gestagens are neant in this case. The object of this inventionis to

make avaL$ﬂHh§IﬂeﬂB£ﬁeﬁﬂﬂ&ﬁ48ﬂ9£h&ﬁmﬁﬂ@”t based on androgen/gestagen that

does not use testosterone as androgen. At the sane tine, the dose of the

andr ogen to beplisgd, 518 5rodRl S80RY et I5.AREAGE T KIS, S1 de

together with gestagens without stating more specifically what gestagens are meant in
this case.

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 11p-fluoro-17p-hydroxy-7c-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 4016) Joint administration with an androgen to achieve male infertility cannot be

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



are reduced. This object is achieved by the above-nenti oned conbi nati on of
an androgenic 11(3-hal ogen steroid, in particular 4 2007
110-fl uor o- 173- hydr oxy- 7a- met hyl -estr-4-en-3-one, wth the gestaggn'gw
formula OH O This gestagen is described in International Patent Application
WO 96/ 20209 (DE 44 47 401.6). Joint admnistration with an androgen to
achieve male infertility cannot be fdlund in this application. This is a
greatly effective gestagen after oral admnistration. 11 2 4 JAN 2007 9

O her routes of adm nistration were also proposed in this application,
however . Other mdtés of admingstratiemweenisalprapps¢deimthbib applivatiorghnwetdni n gest agen i s
described in Patent Application EP 00250449.6. Wth the application of the

above- nenidditiveda aamsdemal s@end thaticoitdifs thi3Ipestagednt deseribaliaPatenn adequat e
i nhibition of the spermproduction in the testes can be achieved with a

rel ativel xphiRwistBB 003304408, dose of the androgen at the same time. In this
connection, a synergistic effect is achieved. By neans of the conposition

oo 0, A D R TP AT ORSPh i ABER B O
paramet er ggein{j tar? aéer&%atlé?' 1ti\(,>wr? of the tsge% pa}&?ucggrtl indtgg ?e%tteg ganolge &hieved wgtg gger
relatively low substitution dose of the androgen at the same time. In this connection, a
synergistic effect is achieved.

By means of the composition according to the invention as a male contraceptive
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-17B3-hydroxy-7a-methyl-estr-4-en-3-one and the gestagen, are



effective. The drops in the LH and FSH paraneters occur together. For
reliability and acceptance of the contraceptive agent according to t‘rh%N 7007
invention by nen, in this case it is of decisive inportance that t?‘l op of
paranmeters, decisive for the safety of the contraceptive agent, be
acconplished relatively quickly. The "&ﬂr;set " for the contraceptive agent
according to the invention is about 3%onths after the begi nni ng of use.
The period of use of the contraceptive agent according to the invention can
in principle and optionally be unlimted, i.e., no nobre contraception is
requi r ed S§iecte sudhcthat at thedatéﬁri‘tm@lﬁbs affen thechsamning@§ s, hedgeshs ofddor di ng to t he
I nvention always allows the wuser to recover fertility. The dosages of the
andr ogeni testdst¢r@adaiddifdhlis inctho rahge whgretlegse parfhmeterd axe ho langer gifectivee ul ar
11p-fluoro-173- hydroxy-7a- net hyl -estr-4-en-3-one and the gestagen, are f 24
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of use, the levels of LH, testosterone and FSH lie in the range where these

giz gn;alt 5{)??006‘7;%8)01}158@3%& bif& Hé% esﬁfrg llfadeq one, a dail y effective anmount

of 0.7 g to 1. referably . I S ade uate In_determ ning an
ef fective armt}ﬁld%'ﬁf"g *”6% "&o‘@f gﬁ%Faanquﬁ&Wp f Forrpula kit cage

consi dered that 11(3- fI uor o- 17( 3- hydr oxy- 7a- et hyl - estr 4-en- 3-one i s about
| Ox nor e badonsiderned ¢hat hHir fluerot b-kydoorey-7o-methyl-estr-4-en-3-one is about 10x more

effective than testosterone.

In the case of application by means of an implant or another system that releases
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
pg 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
gestagér;s 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.



In the case of application by neans of an inplant or another systemthat

rel eases the active ingredient over an extended period, the latte _Wgﬁqmpe
constituted so that the indicated anount is released daily. As a %6i ng
rule for the dosage of the gestagen that is to be used according to the
i.nvention, it may hold true that in t?LnE of the inhibition of

sper mat ogenesi s, the selected anount has an effect conparable to that of a
daily dose of 200 Itg to 300 g of |evonorgestrel. An equieffective anmount of
a daily oral admnistration of 240 g to 260 g of |evonorgestrel is
preferred. .Thén addiéemifordfommaatian ofdhe gastagen fohs uspdaasorling to|tes/iprentigast rel and
the gestagen that is to be used according to the invention is carried out
accor di ngefenpeismuds to ME® 08/2é57 kifomuldtion ovith skiclddextrinhartd & Cad2/49628r exanpl e
in the pregnancy maintenance test in rats. For fornulation of the two active
i ngr edi ertransderniah eystdm thaticitdihs/the gestapien &G Brtd b gsed Rcdrdidgitdiient i on,

reference is made to the above-nentioned citations, in which the active

i ngr edi enhsentibgyrsel ves are described. Techniques for the fornulation of
androgens or gestagens for long-lasting rel ease of these active ingredients
are known in t ' . j ant or
Jardel l e for Jg‘gtd%e?ﬁ{s“? f'h%rﬁ 91f tH %&Eﬁ@%@r&ﬂ Wﬁd‘gﬂ %ftﬁ%%%ﬁgg rlygrrllrﬂ% gt ion of the

gest agen tu? be ise accorditﬁ&iéto the invention, reference is made to WO
00/ 21570 Q¥ BYSHIARE PINOWRRCROUS) | odextrin) and WO 02/ 49622 (transder mal

system that containps.the stagen that is to be used according to the
i %venti on) . The efi ectivenessgo the c%mbination accor&ing to the ?nvent?on is conﬁn%ed by

( e The determination of the LH concentration in the serum in juvenile male
rats after a treatment period of 1 week with s.c. administration of a
combination of compounds A and B (Diagram 1) as well as

e 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 11B-fluoro-17B-hydroxy-7a-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:

. ffhe relevant organ weights (prostate, epididymis, seminal vesicles and testes)

were decreased depending on hormone status;



The determnation of the paranmeters LH, FSH as well as testosterone is
carrired out according to known nethods. The effectiveness of the i 2007
conbi nati on according to the invention is confirmed by The det er?’n‘ r‘llé[‘ll on
of the LH concentration in the serumin juvenile nale rats after a
treatnment period of 1 week with s.c. adm nistration of a conbination of
conpounds A and B (Diagram 1) as well 12s  The deternination of the
testosterone concentration in the serumin adult nale rats after a
treatnent period of 1 week with s.c. adninistration of a conbination of
conpounds Ae aritheBpéi agmainréjuced to lbstthancHSesf thasomwsrl vyluas aft er one week,
these paraneters |ie below the detection |limt (rapid onset). Conpound Ais

11 p- {1 uor o3 1 7feRufie@ ¥V notRroRE LilVdnd @&t dsteforRiiwayR Rmaif i der CROBRLENB IS the
gestagen to be used according to the invention. The indicated doses were
adm ni stered . j | d v t erats, it
was possi bl e !tqgﬁlé ov%ﬁgaﬁ%?ﬂgﬁa;ﬁﬁér?h%eat%%Eréﬁﬁﬁ&g%%%é}?gp ?%’gﬁqtﬂggtr e invention
(conpound A wi tnh tcoeréggund rIi%'eiddenti cial dosages as indicated in Diagrans 1
and 2) after/ at%% TR0 ™ FNARR AT OBk i od: M rel evant organ weights
(prostate, epididym s, sem nal vesicles and testes) were decreased

dependi ng on hornone status; 24 JAN 2007 12 + The spermcount is reduced to

| ess than 10% of the control val ue;



The val ues of hornone LH and testosterone always renmain under the detection
limts even after a treatnent that takes place over this period (iZ%'J’Aquﬁh
a rapid onset, see above, and enduring action). 2 4 JAN 2007 13
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1. Conposition containing an androgenic 11(3-hal ogen steroid, selected from
the group of compounds of general formula | 13 ORLIT R11 RY '"7 CR in
which X-Y-Z represents a group with o of the two structures CH=C-C or
CH2-C=C, Rl can be in a-position and -position and stands for hydrogen, R
or P-QR that is bonded via P to the basic ring structure, whereby P and Q
represent straight-chain or branched-chain Cl- to C8-al kyl ene, -al kenyl ene,
or -alkinylene groups or their fluorinated derivatives and can be the sane
or different, and whereby R represents a CH3 or CF3 radical, provided that
no substituent RL is present on Z if2%%-Z represents the group CH2-C=C, R6

is a hydrogen atomor can have the meanings that are indicated under R7,
1. Composition containing an androgenic 113-halogen steroid, selected from the

group of compounds of general formula I

Ré

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



R7 stands for Ror P-QR that is bonded via P to the basic ring structure,

wher eby these groups have the previously nentioned neani ngs, Rll rzg'rmemms
a halogen, R13 is nethyl or ethyl, and 24 JAN 2007 16 R17' is hydrogen or
stands for C(O-R18, whereby R18 is a straight-chain or branched-chain C -

to Cl18-al kyl, -alkenyl, or -alkinyl rgdical or an aryl radical, or stands

for T-UV that is bonded via P to the O group, whereby T and U represent
strai ght-chain or branched-chain Cl- to Cl8-al kyl ene, -al kenyl ene,

-al ki nyl ene graps,;s fldr6¥& dr&talds tdr @ ELR 1 OGLQEREy OF aryl groups and are the
sanme or different, Ljén%lr eiq’ls ra astsfa{lltrgr(lt -}c gi n orybranched- chain O to

Cl8-al kyl -, -al kenylr or. -al kinyl radical. or ryl ~ radi.ca r R18 has
one of the previ ou?%y né?l??%fﬂ%}(rl} Cr}rllgglnqrr%ag’c}é%jml%ﬂ’ g’dé‘? Fi‘goaﬁEYls alkseﬂﬁs?ri t ut ed

wi th one or nore groups NRI9R20..or one o npor.e r oups 1, .whereby x =
0, 1 or 2, and R19, R20 ‘Qﬁﬁnwﬁd’?%"éﬂbﬂy{@g’gﬁl’ﬁrrsgal}ﬁiﬁg‘?r(;ggﬁ%aT”’-U—V that is
bonded via Tto N, Swth the pl))r evi ously nentioned neaning, provided that
in addition, the physi dioadedynPytothsiplEdigoup, wherchby §and B %eRregdnt h i nor gani c
and organic acids are included,

straight-chain or branched-chain C;- to Cig-alkylene, -alkenylene,

-alkinylene groups, alicyclic Cs- to C;; groups or aryl groups 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.




and the gestagen of the fornmula below OH n,Tf 0 24 JAN 2007 17 2.
Conposition according to claim1, characterized in that the 11R'habQQQWZMW
steroid of general forrmula | is the conpound '

'11f 3-fl uoro-17(3- hydr oxy- 7a- met hyl -estr-4- en-3-one. 3. Pharnmaceuti cal
conposition containing a conposition acddrding to claim1 as well as a
phar maceutical ly conpati bl e vehicle and/or adjuvants. 4. Pharnaceuti cal
conposition according to claim3, wherein the 11(3-hal ogen steroid of

general formla éo&mg%s{itﬁlglcagg&ﬁ&gqg 611131( 3 Jh'a}é‘é{eﬂ'zéd;iﬁgﬁ%%eoﬁ -ﬂﬁ'é&é;hy' -estr-4-

en-3-one. 5. Male cC tiv ent contalnin har maceu I
conposition ccordig%, to cla contracgftive agent containing a
P :

Im3. 6. Mle
phar maceuttfiek) of ggagsaisiornya | asctiawwwnd tdBdlugrar 4-hydrogysymedinesfedpt i ve
agent according to claim5 or 6, wherein the androgenic conpound of general
formul a lem-henein i s admi ni stered continuously over an extended period by
nmeans of an inplant. 8. Mal e contraceptive agent according to claim5 or 6,
wher ei n t he andirPigemaeeutical composition containing a composition according to claim 1 as
well as a pharmaceutically compatible vehicle and/or adjuvants.
4. Pharmaceutical composition according to claim 3, wherein the 11-halogen

steroid of general formula I is the compound 11f-fluoro-17f-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 therein is administered continuously over an extended
period by means of an implant.

8. Male contraceptive agent according to claim 5 or 6, wherein the androgenic
compound of general formula I therein is administered orally.

9. Male contraceptive agent according to claim 5 or 6, wherein the androgenic
compound therein is administered over an extended period by means of a transdermal
system.

10. Male contraceptive agent according to one of claims 5-9, wherein the
gestagéjr therein is administered over an extended period and continuously over an

extended period by means of an implant.



conpound of general fornmula | therein is admnistered orally. 9. Mile
contraceptive agent according to claim5 or 6, wherein the androgezic N 2007
conpound therein is adm nistered over an extended period by neans f4%9
‘transdermal system 10. Mal e contraceptive agent according to one of clains
5-9, wherein the gestagerr therein ig admnistered over an extended period
and continuously over an extended period by neans of an inplant. 74 JAN
2007 18 11. Male contraceptive agent according to one of clains 5-9,
wherein the gﬁStﬁggeoﬁtfﬁacgﬁ{mgé}h%Qcor&l t t&%%%@ghg?'s 9%%&%%%2- Mal e .
contraceptive agent accor 0 one erern gestagen is

gggbnégggéggggéguﬁ%hmgéd1ng%ansennﬂsyﬁeD agram 1 1/2 3000 28W 2600 1 Woche

12. Male contraceptive agent according to one of claims 5-9, wherein the

gestagen is administered orally.



1800 C 1600 C Z 1400 1200 1000 800 600- 400- 700 hweis grenze 0 205
ng/1 (~~ GC'~QGCY~N ~C~~~ 6~y~CC'~C'~Cr'Ga QG "GN G [Key:] Wbche iomezgm
Nachwei sgrenze = Detection limts Guppe = Goup Goup 1 Vehicle %Sr

0.005 nmg of A+ 0.3 ng of B Goup 3 0.005 ng of A+1. OngofB G oup 4 0.005 ny
of A+ 3.0 ng of B G oup5 0.005 nyg offglOrrgofB

Diagram 1 172
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[Key:]
Woche = Week
Nachweisgrenze = Detection limits

Gruppe = Group

Group 1 Vehicle

Group 2 0.005 mgof A+ 0.3 mgofB
Group 3 0.005mgof A+ 1.0mgof B
Group4 - 0.005mgofA +3.0mgofB
Group 5 0.005 mg of A + 10 mg of B

Group 6 0.015mg of A+ 0.3 mgof B



G oup 6 0.015 ng of A+ 0.3 ng of B2 4 JAN 2007 20 Goup 7 0.015 ng of A +
1.0 g of B Goup 8 0.015 ng of A+ 3.0 ng of B G oup9 0.015 ny o{?éﬂ 7
ngof B Group 10 0.05 ng of A+ 0.3 ng of B Goup 11 0.05 ng of A + r?r%nof
B Goup 12 0.05 ng of A+ 3.0 ng of B Goup 13 0.05 ng of A+ 10 ng of B
G oupl 4 0.15 ng of A+0. 3ngof B Group 15 0.15 ng of A+ 1.0 ng of B Goup 16

0.15 ng of A + 3.0

ny of B Goup 17 02895 ng of A+ 10 ngof B REPLACEMENT PAGE

(RULE 26) 2 4 JAN 2007 21 Diagram2 2/2 | Wache 0 E C

Grqup 7
Group 8
Group 9
Group 10
Group 11
Group 12
Group 13
( Group 14
Group 15
Group 16

Group 17

0.015mgof A+ 1.0mgofB
0.015 mg of A +3.0mgof B
0.015 mg of A + 10 mg of B
0.05 mg of A + 0.3 mg of B
0.05mgof A+1.0mgofB
0.05 mgof A+3.0mgofB
0.05 mgof A+ 10mg of B
0.15 mg of A + 0.3 mg of B
0.15mgof A+ 1.0 mgof B
0.15mgof A+3.0mgof B

0.15 mg of A+ 10 mg of B

REPLACEMENT PAGE (RULE 26)



1ffj 1100,grenze n, b 9 S, + "p~Q~* by 040, 2 nmo 1l 1 va G 6~ CC~
C~—~ C- C C 0 C3[Key-.] Wche = Wek Untere Nachwei sgrenze =

detection limts Guppe = Goup Goup | Vehicle Goup 2 0.005 WO%?AANZW
ng of B Goup 3 0.005 ng of A+ 1.0 ng of B Goup 4 0.005 ng of A + 3.0 ny
of B Goup 0.005 ng of A+ 10 ngofB oup6 0.015 ng of A+0. 3ngof B 2 4 JAN
2007 22 Group? 0.015 ng of A+ 1.0 ng% B Goup8 0.015 ng of A+3. Ongof B

G oup9 0.015 rrg of A+10 ngof B Group 10 0.05 mg of A+ 0.3 ng of B Goup 11

0.05 ng of A+ 1.0 ngofB G oup 12 0.05 ng of A+ 3.0 ng of B Goup 13 0.05
my of A+ Dieeramck B 212
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[Key:]
Woche = Week

Untere Nachweisgrenze = Lower detection limits

Gruppe = Group

Group 1 Vehicle

Group 2 0.005 mg of A+ 0.3 mgof B
Group 3 0.005 mg of A+ 1.0 mg of B
Group 4 0.005 mg of A +3.0mgof B
Group 5. | 0.005 mgof A+ 10 mg of B

Group 6 0.015mgof A+0.3 mgofB



Goup 14 0.15 ng of A+ 0.3 ng of B Goup 15 0.15 ng of A+ 1.0 ng of B

G oup 16 0.15 ng of A+3. 0ngofB Group 17 0.15 ng of A+ 10 ngof B REP IMEZhﬁIj
PACGE (RULE 26) IzQCﬁ

22
Graup 7 0.015mgofA+1.0mgofB
Group 8 0.015 mg of A +3.0mg of B

Group 9 0.015 mg 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 0.05 mgof A+10mgof B
( Group 14 0.15mgof A+0.3 mgof B
Group 15 0.15mgof A+ 1.0mg of B
Group 16 0.15mgof A+3.0mgof B

Group 17 0.15mgof A+10mgofB

REPLACEMENT PAGE (RULE 26)



