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Abstract of the disclosure

Competitive gonadoliberin antagonists

Peptides of the formula

Ac~-D-Nal(2)-D-Phe~D-Phe-Ser-X~D~Ser(Rha)~-Leu-Arg~Pro-Y
in which X represents Tyr or His and Y represents Gly-
NH,, D-Ala-~NH,, Azgly-NH, or NH-C,H. are competitive
antagonists of Gn~RH. They are used for the treatment of

gonadotropin~ and steroid-dependent diseases and are
prepared by known methods of peptide chemistry.
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Description
Competitive gonadoliberin antagonists

Naturally occurring gonadoliberins (Gn-RH) of various
species are decapeptides of the following structures:

h-, p-, o- Pgl-His-Trp-Ser-Tyr-Gly-Leu-~-Arg-Pro-Gly-NH,
g-Gn-RH-1I Pgl-His-Trp-Ser-Tyr-Gly-Leu-Gln-Pro-Gly-NH,
g-Gn-RH-I1 Pgl-His-Tyr-Ser-His-Gly-Trp-Tyr-Pro-Gly-NH,
sa-Gn-RH Pgl-His-Trp-Ser-Tyr-Gly-Trp-Leu-Pro-Gly-NH,
pe-Gn-RH Pgl-His-Tyr-Ser-Leu-Glu-Trp-Lys-Pro-Gly-NH,

[h (human), p (pig), o (sheep): Biochem. Biophys. Res.
Commun. 43 (1971) 1334; g (chicken I): South Africa J.
Science 78 (1982) 124; g (chicken II): Proc. Natl. Acad.
Sci. USA 81 (1984) 3874; sa (salmon): Proc. Natl. Acad.
Sci. USA 80 (1983) 2794; pe (lamprey): J. Biol. Chem. 261
(1986) 4812-4819].

In mammals, Gn-RH is mainly formed in the hypothalamus
and brings about release of lutropin (LH) and follitropin
(FSH) in the pituitary.

Competitive antagonists of Gn-RH inhibit, via blockade of
Gn-RH receptors, the formation of LH and FSH and thus
also the synthesis of estrogen in female animals and
women or testosterone in male animals and men. Many Gn-
RH antagonists have already been described in the litera-
ture [J.J. Nestor, Jr. et al. in: Publishers B.V. 1984,
pp. 24-35; A.S. Dutta, Drugs of the Future 13 (1988) 761-
787], most of which contain a basic amino acid in posi-
tion 6. This basic charge in position 6 makes the
peptides more soluble in water. A negative side effect of
this basic group is, however, a histamine-releasing
action. The "Nal-Glu", in which the Arg in position 5 has
been displaced and D-4-p-methoxybenzoyl-2-amino-butyric
acid 1s present in position 6, has a greatly reduced
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histamine release [A. Phillips et al., Life Sci. 41
(1987) 2017-2022). Less basic substitutions in position
6, such as, for example, D-nicotinoyl-lysine [K. Folkers
et al., 2. Naturforsch. 42b (1987) 101-106; A. Ljungqgvist
et al., Biochem. Biophys. Res. Commun. 148 (1987) 849-
856], D-citrulline or D-homocitrulline [S. Bajusz et al.
Proc. Natl. Acad. Sci. USA 85 (1988) 1637-1641] likewise
diminish the histamine release.

In EP-A 263,521 (HOE 86/F 253), both Gn-RH agonists and
Gn-RH antagonists with favorable properties were obtained
by substitution with glycosylated sugars. It was possible
in this way on the one hand to increase the solubility in
water, and on the other hand to reduce the anaphylactic
action, which was observed particularly with Gn-RH
antagonists.

In a further examination of these glycosylated Gn-RH
derivatives, we have found, surprisingly, that specific
compounds of the general formula I antagonize endogenous
Gn-RH particularly strongly and thus reduce the serum
level of luteotropic hormone (LH) and the follicle-
stimulating hormone (FSH) of testosterone and of estro-
gen.

The invention relates to peptides of the general formula
: |

Ac-D-Nal(2)~-D-Phe-D-Phe-Ser-X-D-Ser (Rha)-Leu-Arg-Pro-Y
(I),

in which

AC represents acetyl,

D-Nal(2) represents 3-(2-naphthyl)-D-alanine,

D-Phe represents D-phenylalanine,

Ser represents L-serine,

X represents L-tyrosine (Tyr) or L-histidine (His),

D-Ser(Rha) represents O-(a-L-rhamnopyranosyl)-D-serine,

Leu represents L-leucine,

Arg represents L-arginine,
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Pro represents L-proline and
Y represents glycinamide (Gly-NH,), D-alaninamide (D-Ala-

NH,), azaglycinamide (Azgly-NH;) or NH-C,H,,
as well as the physiologically tolerated salts thereof.

Particularly preferred antagonists are compounds in which
Tyr or His represents X and Azgly-NH, or D-Ala-NH, repre-

sents Y.

D-Phe in position 2 and 3 in place of D-pCl-Phe®’ and D-
Trp’ in Detirelix [J.J. Nestor, Jr., J. Med. Chem. 31
(1988) 65-72] or D-pCl-Phe®? and D-3-pyridyl-alanine in
position 3 in "Nal-Glu" has the advantage of being less
costly. Because the chemistry of D-Phe is less problema-
tic, the synthesis is also more straightforward (fewer

byproducts) and the products are more stable.

The combination D-Phe?, D-Phe’ has already been employed
in the antagonist Ac-D-~Nal(2)-D-Phe-D-Phe-Ser-Tyr-D-Arg-
Phé-Arg-Pro-D-Ala-NHz, where it showed a somewhat lower
antiovulatory action than the compound with D-pCl-Phe®* and
D-Trp’ [S.J. Hocart et al., J. Med. Chem. 30 (1987) 735-

739]. The present invention also relates ¢to

a

pharmaceutical compositions comprising the peptides

of the 1invention of the physiologically tolerated

salts thereof and a pharmaceutically acceptable

carrler.

The peptides can be prepared, using the general methods
of peptide chemistry (Houben-Weyl, Methoden der Organis-
chen Chemie (Methods of Organic Chemistry), volume 15),
stepwise from the C-terminal end or by segment condensa-
tion, for example by fragment condensation, which
comprises condensing a fragment with an N-terminal free
amino group with a fragment with a C-terminal free
carboxyl group, eliminating one or more protective groups
temporarily introduced where appropriate to protect
functional groups, and converting the peptide obtained in
this way into its physiologically tolerated salt where
appropriate. One possible synthesis of the serine glyco-
sides is described in EP-~-A 263,521.

In order to minimize the racemization which is possible

L. ________ 2 _ ,

[ P — —" T — p————
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in the segment condensation, it is preferable to use for
this dicyclohexylcarbodiimide (DCC) with the addition of
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HOObt).
The amino-protective groups which are preferably employed

5 are the Z radical which can be eliminated by catalytic
hydrogenation or the Fmoc radical which can be eliminated
by secondary amines. The imidazole ring of the histidine
is preferably protected by the 2,4-dinitrophenyl (Dnp)
radical, which can be eliminated by mercaptans or
10 hydrazine.
A segment coupling in accordance with the scheme
(1-4) + (5-10) - (1-10)
has proven particularly favorable. The synthesis is
illustrated by the following 2 reaction schemes.
15 SCHEME 1
v D-Ala
D-Nal(2)---D-Phe--D-PPe~-Ser -------- His-D-Ser(Rha)-Leu~Arg-Pro-A2ﬁly
. , |
. | <-OH H-NH>
| | IDCC/FOBt
| .
A NH»
| Ho/Pd I
Z2 |
i Z- OHH- - - - - - NH »
IDCC/HOBt
|
| 22 | |
I R NH»
l Ho /Pd
tBu |
Zz- 0B H-0tBu (Fmoc)Z2-OHH---vcace---- NH >
| DCC/HOBt DCC/HOBt
| tBu | [
| 2-=-o--- OtBu (Fmoc)é------c-ceceeaao NH 5
Hy/Pd H>/Pd (DEA)
tBu Acq
Z- OH H------ OtBu Fmoc- OH Hewooommeee oo - NH>
| DCC/HOBt DCC/HOBt
| tBu Acq |
A OtBu FMmMOC--ccc e e e e e c oo o NH -
Hp/Pd i DEA
- tBu Dnp AcC3
Ac-OH £ (R OtBu FmMOC-OH  Hecomocccmcomcccecceenn- NH 5
DCC/HOObt | DCC/HOBt
| tBu Dnp | Acjy
AC-ccmm e e e e e OtBu FmMOC--ecmcm i e e c e e e o= NH-
CF3FOOH/HS~fH2-CF2-SH hydrrzine ‘ l I , l
AC-cccmm e e e e dc e m OH 2 R i S PP NH 7
e ]

---------------------m-----ﬂﬁ----h-h---hﬂ----ﬁ--------------ﬁ-
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SCHEME 2
v D-Ala
D-Nal(2)---D-Phe---D-Phe-Ser-------. Tyr-D-Ser (Rha)-Leu-Arg-Pro-Azgly
Aci
Fmoc- OH 2 R e T e NH»
| DCC/HOBt -
| Acj
FmOoC--c-cccc e m e e e e e e e e ool NH»
DEA
| Ac3
AC-ccccc e e e e oo OH 2 R e . NH»
DCC/HOObt
AcCj
AC--mmm e e e e e e e e e e - i i NH>5
I | e ]
Yo e e e i NH >

The Gn-RH antagonists according to the invention can be
employed like high-dose Gn~RH agonists in gonadotropin-
and steroid-dependent diseases. However, the advantage of
5 the antagonists over the agonists is that the initial
stimulation phase of the agonists is avoided.

The preferred forms for administration to humans is
intranasal administration or the use of implants, because
the absorption from the gastrointestinal tract is only

10 low and daily parenteral administration is inappropriate
for patients.

A metered atomizer is used to spray, via a spray nozzle,
into the nose about 0.02 - 0.2 ml of a buffer solution in
which the necessary amount of the active substance is

15 dissolved. The dosages on parenteral administration can
be reduced by about one power of ten from the intranasal
dose.

The antagonists according to the invention are adminis-
tered intranasally in doses of 1-10 mg to adult humans.
20 The single dose in implants is about 5-50 mg for a period
of 4-8 weeks in each case. As little as 0.1-1 mg per
administration suffices on parenteral administration.
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The peptides according to the invention have been tested
for an atrophic action on androgen-dependent organs and
for an LH- and testosterone-lowering action in the serum
and Dblood of male rats by continuous infusion
(MINIPUMPS).

The most active were the compounds of Examples 1 and 2.
The compound of Example 3 is still highly active, whereas
the compound of Example 4 showed the weakest action in
this group.

Other abbreviations used:

HOBt l-hydroxybenzotriazole
DEA diethylamine
Example 1

Ac-D-Nal(2)-D-Phe-D-Phe-Ser-His-D-Ser(Rha)~Leu-Arg-Pro-
Azgly-NH,

la) Z-D-Phe-Ser(tBu)-OtBu

9.07 ml of N-ethylmorpholine and 16.05 g of DCC are added
at 0°C to a solution of 21.2 g of Z-D-Phe-OH, 9.6 g of
HOBt and 17.9 g of HCl.H-Ser(tBu)-OtBu in 150 ml of
dimethyl formamide. The mixture is left to stir at 0°C for
one hour and to stand at room temperature overnight. The
precipitate is filtered off with suction, and the fil-
trate is concentrated. The residue is partitioned between
ethyl acetate and water. The ethyl acetate phase is
extracted by shaking successively with saturated NaHCO,
solution, KHSO,/K,S0, solution and water, dried over Na,SO,

and concentrated. The substance crystallizes after
trituration with petroleum ether.

Yield: 23.4 g
Melting point 79-81°C
[a]f’ = +20.6° (c=1, in methanol)
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lb) H-D-Phe-Ser(tBu)-0tBu.HCl

22.0 g of Z-D-Phe-Ser(tBu)-0tBu are dissolved in methanol
and catalytically (Pd/carbon) hydrogenated at pH 4.5 with
the addition of methanolic hydrochloric acid by means of
an autotitrator. After the hydrogenation is complete, the
catalyst is filtered off with suction through kieselguhr,
and the filtrate is concentrated. The residue is tritu-
rated with diethyl ether. The substance solidifies and
can be filtered off with suction.

Yield: 15.6 g

Melting point 154-156°C

[@]3’ = -24.7° (c=1, in methanol)

lc) 2Z-D-Phe-D-Phe-Ser(tBu)-0tBu

4.71 ml of N-ethylmorpholine and 7.98 g of DCC are added
at 0°C to a solution of 10.69 g of Z-D-Phe-OH, 14.5 g of
H-D-Phe-Ser(tBu)-OtBu.HCl and 4.89 g of HOBt in 150 ml of
dimethylformamide. The mixture is left to stir at 0°C for
1 hour and to stand at room temperature overnight. The
precipitate is filtered off with suction, and the fil-
trate is concentrated. The residue is partitioned between
ethyl acetate and water. The ethyl acetate phase is
extracted by shaking successively with saturated NaHCO,
solution, KHSO,/K,SO, solution and water, dried over Na,SO,
and concentrated. The oil crystallizes from isopropanol/
petroleum ether.

Yield: 19.2 g

Melting point 91-92°C

[a]3® = +27.5° (c=1, in methanol)

1d) H-D-Phe-D-Phe-Ser(tBu)-OtBu.HCl

18.0 g of Z-D-Phe-D-Phe-Ser(tBu)-OtBu are dissolved in
methanol and catalytically hydrogenated as in Example
1b). The residue is triturated with diethyl ether and
filtered off with suction.

Yield 13.15 g

I T B Y B U Ve W Y N P P M e M § s f s s seb s mamame s s e s me s e hh meesth 4 e . k) s -k AN kuiers pintasales « ssiae sm e



10

15

20

25

30

<0054<0

Melting point 143-144°C
[l = =2.7° (c=1, in methanol)

le) Ac-D-Nal(2)-D-Phe-D-Phe-Ser(tBu)-0tBu

2.56 ml of N-ethylmorpholine and 4.4 g of DCC are added
at 0°C to a solution of 11 g of HCl.H-D-Phe-D-Phe-Ser-
(tBu)-OtBu, 5.16 g of Ac-D-Nal(2)-OH and 3.28 g of HOODbt
in 150 ml of dimethylformamide, and the mixture is left
to stir at 0°C for 1 hour and to stand at room tempera-
ture overnight. The precipitate is filtered off with
suction, and the filtrate is concentrated. The residue is
worked up as in Example 1la).

Yield: 10.56 g

Melting point 187°C

[a]i’ = +11.0° (c=1, in methanol)

l1f) Ac-D-Nal(2)-D-Phe-D-Phe-Ser-0OH

10 g of Ac-D-Nal(2)-D-Phe-D-Phe-Ser(tBu)-OtBu are dis-
solved in a mixture of 40 ml of 90% strength aqueous
trifluoroacetic acid and 1.6 ml of 1,2-dimercaptoethane.
The mixture is left to stand at room temperature for one
hour and is concentrated. The residue is triturated with
water and dried under high vacuum.

Yield: 9.84 g

[a]3’ = +14.2° (c=1, in methanol)

lg) Ac-D-Nal(2)-D-Phe-D-Phe-Ser-His-D-Ser(Rha)-Leu-Arg-
Pro-Azgly-NH,

110 mg of DCC are added at 0°C to a solution of 320 mg of
Ac-D-Nal(2)-D-Phe-D~-Phe-Ser-OH, 424.2 mg of H-His-D-
Ser (Rha)-Leu-Arg(HCl)~-Pro-Azgly-NH, and 81.5 mg of HOObt
in 7 ml of dimethylformamide. The mixture is stirred at
0°C for 1 hour and left to stand at room temperature
overnight. The precipitate is filtered off with suction,
and the filtrate is concentrated. The residue is taken up
in 100 ml of pentanol and extracted three times with
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saturated NaHCO; solution. The pentanol phase is neutra-
lized with 1 N HCl and concentrated. The residue 1is
triturated with ethyl acetate and filtered off with
suction.

Yield: 580 mg

The substance is dissolved in 120 ml of 10% strength
acetic acid. The solution is filtered through 40 ml of a
weakly basic ion exchanger (acetate form) and eluted with
water. The eluate fractions which contain the peptide are
combined and freeze-dried.

Yield: 468 mg

The 468 mg of crude substance obtained above are purified
by chromatography on an alkylated dextran gel. The eluent
used was a mixture of 4,300 ml of water, 430 ml of n-
butanol and 350 ml of glacial acetic acid.

Yield: 276 mg

[a]3® = -53.2° (c=1, in water)

Content of peptide base: 77.7%

Example 2

Ac-D-Nal-D-Phe-D-Phe~-Ser~His-D-Ser (Rha)-Leu-Arg-Pro-D-
Ala-NH, acetate

110 mg of DCC are added at 0°C to a solution of 320 mg of
Ac-D-Nal-D-Phe-D-Phe-Ser-OH, 499 mg of H-His-D-Ser(Rha)-
Leu-Arg-Pro-D-Ala-NH, tosylate and 81.5 mg of HOObt in
7 ml of dimethylformamide. The mixture is left to stir at
0°C for 1 hour and subsequently at room temperature. The
next day the precipitate is filtered off with suction,
and the filtrate is concentrated. The residue is parti-
tioned between pentanol and saturated NaHCO, solution. The
pentanol phase is washed with NaHCO, solution and water
and concentrated under high vacuum. The residue 1is
triturated with ethyl acetate, filtered off with suction
and dried.

Yield: 650 mg
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The substance obtained above is dissolved in about 40 ml
of 10% strength acetic acid, and the solution is filtered
to remove insolubles and chromatographed on 40 ml of a
weakly basic ion exchanger (in the acetate form). Water
5 is used for elution. The fractions which contained the

substance were combined and freeze-dried.
Yield: 460 mg

Purification in analogy to Example 1g).
Yield: 285 mg

10 [@]® = =52.6° (c=1, in water)
Content of peptide base: 92%

Example 3

Ac-D-Nal-D-Phe-D-Phe-Ser-Tyr-D-Ser (Rha)-Leu-Arg-Pro-
Az gly-NHz

15 3a) H-Tyr-D-Ser(Rha)-Leu-Arg-Pro-Azgly~NH,.HCl

1 ml of hydrazine hydrate is added to a solution of 1 g
of H-Tyr-D-Ser[Rha(Ac,)]-Leu-Arg-Pro-Azgly-NH,.HC1 in
10 ml of dimethylacetamide, and the mixture is stirred at
room temperature for 4 hours. The clear solution is
20 subsequently concentrated, and the residue is triturated

with diethyl ether and methyl tert.-butyl ether, filtered
off with suction and dried.

Yield: 0.9 g
[«]?? = -38.8° (c=1, in methanol)

25 3b) Ac-D-Nal-D-Phe-D-Phe-Ser-Tyr-D-Ser(Rha)-Leu-Arg-Pro-
Azgly-NH, acetate

110 mg of DCC are added at 0°C to a solution of 320 mg of
Ac-D-Nal-D-Phe-D-Phe-Ser-OH, 419 mg of H-Tyr-D-Ser(Rha)-
Leu-Arg-Pro-Azagly-NH,.HCl and 81.5 mg of HOObt in 7 ml of
30 dimethylformamide. The mixture is stirred at 0°C for 1

hour and at room temperature overnight. The precipitate
is filtered off with suction, and the filtrate is

btk ML) araa i e it S I LA WAL ACr T s by § o KAV oA LI MDA MMM AL SRS e AR A AR AT TN A AR D R A ) b vy e ey s e 4 Ve W
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concentrated. The residue is partitioned between 400 ml
of pentanol and 100 ml of saturated NaHCO; solution.
Insolubles (2nd precipitate: already contains desired
substance) are filtered off with suction. The pentanol
phase is washed with saturated NaHCO, solution and water

and concentrated. The residue is combined with the 2nd
precipitate (yield: 375 mg) and purified by chromato-
graphy on silica gel. The eluent used was a 70 : 40 : 3
¢+ 3 mixture of methylene chloride : methanol : water :
acetic acid.

Yield: 118 mg

[a]3' = -96.9° (c=1, in water)

Content of peptide base: 70%

Example 4

Ac-D-Nal-D-Phe-D-Phe-Ser-Tyr-D-Ser(Rha)-Leu-Arg-Pro-NH-
C.Hs

4a) Fmoc-Tyr-D-Ser[Rha(Ac,)]-Leu~-Arg-Pro-NH-C,H,

1.76 g of DCC are added at 0°C to a solution of 3.23 g of
Fmoc-Tyr-OH, 7.54 g of H-D-Ser[Rha(Ac;) ]-Leu-Arg-Pro-NH-
C,H, tosylate and 1.1 g of HOBt in 40 ml of dimethylfor-
mamide. The mixture is left to stir at 0°C for 1 hour and
at room temperature overnight. The precipitate is fil-
tered off with suction, and the filtrate is concentrated.
The residue is partitioned between n-pentanol and satura-
ted NaHCO, solution. The pentanol phase is extracted by
shaking with saturated NaHCO, sclution and water, neutra-
lized with 1 N methanolic p-toluenesulfonic acid and
concentrated. The residue 1is triturated with methyl
tert.-butyl ether and filtered off with suction.

Yield: 10.5 g

[a]i' = -40.6° (c=1, in methanol)

4b) H-Tyr-D-Ser[Rha(Ac;)]-Leu-Arg-Pro-NH-C,H. tosylate

7.5 ml of diethylamine are added at room temperature to
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a solution of 9.96 g of Fmoc-Tyr-D-Ser[Rha(Ac;) ]-Leu-Arg-
Pro-NH-C,H. in 30 ml of dimethylformamide. The mixture is
stirred at room temperature for 15 minutes and concentra-
ted. The residue is triturated with diethyl ether and
filtered off with suction.

Yield: 8.6 @
[«]2® = -51.6° (c=1, in methanol)

4c) Ac-D-Nal-D-Phe-D-Phe-Ser-Tyr-D-Ser(Rha)-Leu-Arg-Pro-
NH-C,H; acetate

110 mg of DCC are added at 0°C to a solution of 320 mg of
Ac-D-Nal-D-Phe-D-Phe-Ser-OH, 404 mg of H-Tyr-D-Ser(Rha)-
Leu-Arg-Pro-NH-C,H; tosylate and 81.5 mg of HOObt in 7 ml
of dimethylformamide. The mixture is left to stir at 0°C
for 1 hour and subsequently at room temperature over-
night. The precipitate is filtered off with suction, and
the filtrate is concentrated. The residue is worked up in

analogy to Example 2 (yield 420 mg) and purified 1n
analogy to Example 3.

Yield: 153 mg
[«]?® = ~100.8° (c=1, in water)
Content of peptide base: 76%.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

N,

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A peptide of the formula 1

Ac-D-Nal(2)-D-Phe~-D-Phe-Ser-X-D-Ser (Rha)-Leu~-Arg-Pro-Y
' | (1),
in which
Ac represents acetyl,
D-Nal(2) represents 3-(2-naphthyl)-D-alanine,
D-Phe represents D-phenylalanine,
Ser represents L-serine,
X represents L-tyrosine (Tyr) or L-histidine (His),
D-Ser(Rha) represents O-(a-L-rhamnopyranosyl)-D-serine,
Leu represents L-leucine,
Arg represents L-arginine,
Pro represents L-proline and
Y represents glycinamide (Gly-NH,), D-alaninamide (D-Ala-
NH,), azaglycinamide (Azgly-NH,) or NH-C,H,,
as well as the physiologically tolerated salts thereof.

2. A peptide of the formula I as claimed in claim 1, in
which X denotes Tyr or His and
Y denotes Azgly-NH, or D-Ala-NH,,
as well as the pﬁysiologibally tolerated salts thereof.

3. A process for the preparation of a peptide of the
formula I as claimed in claim 1 or 2, which
comprises condensing a fragment with an N-terminal
free amino group selected from the fragments
consisting of:

H-His-D-Ser (Rha)-Leu-Arg(HCl)-Pro-Azgly-NH,;

H-His-D-Ser (Rha)-Leu-Arg-Pro-D-Ala-NH, tosylate;
H-Tyr-D-Ser (Rha)-Leu-Arg-Pro-Azagly-NH,-HCl; and
H-Tyr-D-Ser (Rha)-Leu-Arg-Pro-NH-C,H; tosylate,

with a fragment with a C-terminal free carboxyl
group consisting of Ac-D-Nal(2)-D-Phe-D-Phe-Ser-OH,
eliminating one or more protective groups
temporarily introduced where appropriate to protect
functional groups, and converting the peptide
obtained in this way into 1its physiologically

tolerated salt where appropriate.

LI R TE T T
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4. A peptide of the formula I as claimed in claim 1 or

2 for use as a medicine.

5. The use of a peptide of the formula I as claimed in
claim 1 or 2 for the treatment of gonadoli-~berin-,

gonadotropin- and steroid-dependent diseases.

6. A pharmaceutical composition containing a peptide of the

formula I as claimed in claim 1 or 2 or the physiologically

tolerated salt thereof and a pharmaceutically acceptable

carrler.
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