
EP 0 531 461 B1 Description Technical Field 5     The present invention
relates to the field of biologically active peptides. Specifically, this
invention relates to biologically active peptides containing the amino acid
D-Tryptophan (D-Trp). Background Art 10    It Is well known that the
incorporation or substitution of a D-Tryptophan residue into a biologically
active peptide chain enhances the activity of that chain. Furthermore, such
incorporation or substitution will prolong the biological activity. The
prolonged and enhanced effectiveness of such peptides probably relates the
increased resistance to degradation by peptidases. Examples of D-Tryptophan
containing peptides are the LHRH agonists as described by D.H. Coy et al.,
15  Journal of Medical Chemistry, volume 19, page 423 (1976), W. Koenig et
al., Peptide Chemistry (1987), T. Shiba and S. Sakakibara (eds.), Osaka,
Protein Research Foundation, Osaka (1988), page 591, B.J.A. Furr et al.,
Journal of Endocrinol. Invest., volume 11, page 535 (1988). Examples of
D-Tryptophan containing somastostatin analogs, such as the peptides
octreotide and vapreotide are disclosed by R. Deghenghi, Biomedicine and
Pharmacotherapy, volume 42, page 585 (1988). Another example of a
D-Tryptophan 20  containing peptide are the synthetic antagonists of
Substance P as disclosed by D. Regoli et al., European Journal of
Pharmacology, volume 99, page 193, (1984), and GHRP-6 described by C.Y.
Bowers et al., Endocrinology, volume 114, page 1537, (1984). Peptides
containing Tryptophan have been subject to degradation due to the
"Kynurenine pathway". In this pathway, the enzyme Tryptophan pyrrolase
(i.e., indolamine 2,3-dioxygenase) degrades the pyrrole ring 25  of
Tryptophan. Kynurenine and other breakdown products are generated by this
degradation. Some of the breakdown products have been shown to be toxic
when present in elevated concentrations as reported by R.M. Silver et al.,
The New England Journal of Medicine, volume 322, page 874, (1990).
D-Tryptophan containing peptides are subject to degradation by oxygen and
other reactive radicals as reported by R. Geiger and W. Koenig, "The
Peptides," Academic Press, volume 3, page 82, New York 30  (1981). The
D-Tryptophan in the peptide chain may react with active or activated groups
when peptides are formulated in certain controlled delivery pharmaceutical
compositions, such as those based on polylactic- polyglycolic acid
polymers. Such degradation is thought to be facilitated by either heat or
by the presence of catalysts. It is also possible that radiolysis products
formed during ionizing sterilization of these pharmaceutical compositions
may facilitate the breakdown of D-Tryptophan. Clearly, the breakdown of D-
35  Tryptophan, and the concomitant breakdown of the pharmaceutical
compound containing D-Tryptophan is an undesirable effect. What is needed
is a derivative of D-Tryptophan which retains the prolonged and increased
biological activity discussed above, while resisting degradation by
indolamine dioxygenase, oxygen, or other reactive radicals. It is of course
essential that such a derivative of D-Tryptophan would maintain biological
activity as 40  compared to natural D-Tryptophan containing bioactive
peptides. The terms "biological effect" or "pharmacological effect" as used
in the present disclosure refer to the qualitative effect that a bioactive
peptide has upon living tissue. As an example, LHRH, luteinizing hormone
releasing hormone, has the biological effect of causing cells of the
anterior pituitary gland to release luteinizing hormone. In contrast, the
term "potency" is used in its conventional sense to refer to the degree 45
and duration of the bioactivity of a given peptide. Utilizing these terms
as defined above, what is needed is a Tryptophan containing bioactive
peptide which is resistant to oxidative degradation and reactive radical
attack while maintaining the same biological 



activity and a similar or greater potency than the presently available
analogous peptides provide. 50  Summary of Invention Now in accordance with
the present invention, a derivative of D-Tryptophan has been discovered
which imparts to a biologically active peptide incorporating the derivative
improved resistance to oxidative breakdown reactions of the Tryptophan
derivative, while maintaining the biological activity and pharmaco- 55
logical effect exhibited by peptides incorporating unaltered D-Tryptophan.
Specifically, the present invention relates to biologically active peptides
incorporating at least one D-Tryptophan in which a lower alkyl group,
preferably an alkyl group containing 1 to 3 carbons, is substituted in the
2 position. Peptides incorporating such substituted D-Tryptophans are more
stable in the presence of reactive radicals, or when phar- 2    EP 0 531
461 B1 maceuticals containing such peptides are exposed to ionizing
radiation. Detailed Description 5      Biologically active peptides in
accordance with the present invention are characterized by the following
formula: A-D-2-ALK-TRP-B 10  where alk is a lower alkyl group, preferably
comprising 1 to 3 carbons. A is SEQUENCE ID NO:1, wherein the Glutamic Acid
residue at SEQUENCE position 1 is Pyro-Glu; D-Phe-Cys-Phe; SEQUENCE ID NO:2
wherein the Phenylalanine residue at SEQUENCE position 1 is D-Phe, the
Proline residue at SEQUENCE position 4 is D-Proline and the Tryptophan
residues at SEQUENCE positions 7 and 9 are D-Tryptophan;
Arg-D-Trp-N-methyl-Phe; or His; and B is SEQUENCE ID NO:3 wherein the
Glycine residue at sequence 15  position 4 is Gly-[err]; Leu-Arg-Pro-[err];
Lys-Thr-Cys-NHCH[err]; SEQUENCE ID NO:4 wherein the Tryptophan residue at
SEQUENCE position 4 is [err]; SEQUENCE ID NO:5 wherein the Phenylalanine
residue at SEQUENCE position 3 is D-Phe and the Lysine residue at SEQUENCE
position 4 is Lys-[err]; provided that when A is SEQUENCE ID NO:1, B is
SEQUENCE ID NO:3 wherein the Glycine residue at SEQUENCE position 4 is
Gly-[err] or Leu-Arg-Pro- 20  [err]; when A Is D-Phe-Cys-Phe, B is
Lys-Thr-Cys-NHCH-[err] wherein the  cysteine units are bound to each other
by a cyclic disulphide; when A is D-Phe-Cys-Tyr, B is SEQUENCE ID NO:4
..wherein the cysteine units are bound to each other by a cyclic disulfide
and the Tryptophan residue at SEQUENCE position 4 is Trp-NH2; when A is
SEQUENCE ID NO:6 wherein the Proline residue in SEQUENCE position 1 is
D-Pro and the Tryptophan residues at SEQUENCE positions 4 and 6 are D-Trp,
B 25  is Met-[err]; when A is Arg-D-Trp-n-methyl-Phe, B is Leu-Met-[err];
or when A is His, B is SEQUENCE ID NO:5 wherein the Phenylalanine residue
at SEQUENCE position 3 is D-Phe and the Lysine residue at SEQUENCE position
4 is Lys-[err]. The following compounds are biologically active peptides of
the present invention which contain at least one C-2 substituted
D-Tryptophan according to the present invention. 30    A. SEQUENCE ID NO:7
wherein the Glutamic acid residue at SEQUENCE position 1 is Pyro-Glu, the
Tryptophan residue at SEQUENCE position 6 is D-2-methyl-Trp, and the
Glycine residue at SEQUENCE position 10 is Pro-Gly-NH2. B. SEQUENCE ID NO:8
wherein the Glutamic Acid residue at SEQUENCE position 1 is Pyro-Glu, the
Tryptophan residue at SEQUENCE position 6 is D-2-methyl-Trp, and the
Proline residue at SEQUENCE 



35    position 9 is Pro-NHCH2CH3. C. SEQUENCE ID NO:9 wherein the Proline
residue at SEQUENCE position 1 is D-Pro, the Tryptophan residue at SEQUENCE
position 4 is D-Trp, the Tryptophan residue at SEQUENCE position 6 is
D-Trp, the Tryptophan residue at SEQUENCE position 7 is D-2-ethyl-Trp, and
the Methionine residue at SEQUENCE position 8 is Met-NH2. 40    D. SEQUENCE
ID NO:10 wherein the Tryptophan residue at SEQUENCE position 2 is D-Trp,
the Phenylalanine residue at SEQUENCE position 3 is N-methyl-Phe, the
Tryptophan residue at SEQUENCE position 4 is D-2-isopropyl-Trp, and the
Methionine residue at SEQUENCE position 6 is Met-[err]. E. SEQUENCE NO:11
(and its cyclic oxidation product) wherein the Phenylalanine residue at SE-
QUENCE position 1 is D-Phe, the Tryptophan residue at SEQUENCE position 4
is D-2-methyl-Trp and 45    the Cysteine residue at SEQUENCE position 7 is
Cys-NHCH[err]. F. SEQUENCE ID NO:12 (and its cyclic oxidation product)
wherein the Phenylalanine residue at SEQUENCE position 1 is D-Phe, the
Tryptophan residue at SEQUENCE position 4 is D-2-methyl-Trp, and the
Tryptophan residue at SEQUENCE position 8 is Trp-[err]. G. SEQUENCE ID
NO:13 wherein the Tryptophan residue at SEQUENCE position 2 is D-2-methyl
Trp, 50    the Phenylalanine residue at SEQUENCE position 5 is D-Phe, and
the Lysine residue at position 6 is Lys-NH2. Compounds A and B are analogs
of the natural peptide SEQUENCE ID NO:14 wherein the Glutamic acid residue
at SEQUENCE position 1 is Pyro-Glu and the Glycine residue at position 10
is Gly-NH2. SEQUENCE ID NO:14  is luteinizing hormone releasing hormone
(LH-RH), a neurohumoral hormone 55 produced in the hypothalamus which
stimulates the secretion of the LH luteinizing hormone by the anterior
pituitary gland. Compounds A and B pertain therefore to the class of LHRH
agonists and are also defined respectively as follows:
[D-2-methyl-[err]]LHRH and [Des-[err]-D-2-methyl-Trp6-Pro-[err]]LHRH. 3
EP 0 531 461 B1 Compounds C and D are antagonists of substance P. Substance
P is a neurotransmitter used by sensory neurons that convey responses of
pain or other noxious stimuli to the central nervous system. Compounds C
and D therefore have analgesic and anti-inflammatory effects. Peptides E
and F are analogs (agonists) of somatostatin and as such show antisecretory
and antitumoral activity. Peptide G is an analog 5  of GHRP (Growth Hormone
Releasing Peptide) stimulating the release of growth hormone.
2-methyl-Tryptophan is known (cf. H.N. Rydon, J. Chem. Soc. 1948, 705) and
the homologous alkylated derivatives are conveniently prepared from the
corresponding 2-alkyl indoles by well known methods  (cf. J.P. Li et al.,
Synthesis (1), 73, 1988). The resolution of the racemic Tryptophan
derivatives to give the D- enantiomers of the present invention can also be
achieved by a variety of methods (cf. Amino Acids, 10  Peptides and
Proteins, Vol. 16, pages 18-20, The Royal Society of Chemistry, London,
1985). Both the solution phase or the solid phase method of peptide
synthesis can be used to make the peptides of this invention, (cf. R.
Geiger et al., "The Peptides", Academic Press, New York 1981). If the solid
phase method is used, peptide synthesizers such as the Applied Biosystem
430A, Bioresearch Sam 9500 or the Beckman Model 990 are preferably used. is
According to this methodology, the first amino acid is linked to the
benzhydrylamine resin and the remaining protected amino acids are then
coupled in a step wise manner using the standard procedures 



recommended by the manufacturers of the synthesizers. For instance, amino
acid couplings are performed by using symmetrical anhydrides in the Applied
Biosystems Synthesizer and diisopropylcarbodiimide in the Bioresearch or
Beckman machines. The amino acid derivatives are protected by the tertiary
butoxy- 20  carbonyl groups on the alpha-amino function during the
synthesis. The functional groups present in. the amino-acid in the side
chain are previously protected, e.g. by acetyl(Ac), benzoyl (Bz),
t-butyloxycarbonyl (Boc), benzyloxymethyl (Bom), benzyl (Bzl),
benzyloxycarbonyl (Z), formyl (For), p-nitro-phenyl ester (ONo), tosyl
(Tos), etc. For instance, the functional groups of Histidine are protected
by benzyloxymethyl (His- (Bom)), tosyl (His(Tos)), the functional groups of
Tryptophan by formyl (Trp(For)), those of Serine by benzyl 25  (Ser(Bzl)),
those of Tyrosine by 2-Br-benzyloxycarbonyl (Tyr(2-Br-Z)), those of
Arginine by tosyl (Arg(Tos)), those of Leucine by O-benzyl-p-tosyl
(Leu(O-Bzl-p-Tos)), those of Proline by O-benzyl HCI (Pro(O-Bzl HCI)- ),
those of Glycine by O-benzyl HCI (Gly (O-Bzl HCI)), those of Cysteine by
4-methyl-benzyl (Cys(4-Me- Bzl)), those of Lysine by benzyloxycarbonyl
(Lys(Z)), those of Threonine by benzyl-OH (Thr(Bzl-OH)), those of Valine by
O-benzyl-tosyl (Val(O-Bzl-p-Tos)), those of Glutamic Acid by O-benzyl
(Glu(O-Bzl)), those of 30  Methionine by P-nitrophenyl ester (Me(Onp)), and
those of Alanine by O-benzyl HCI (Ala(O-Bzl HCI). The Boc protective groups
on the alpha-aminic function are removed at each stage by treatment with
60% trifluoroacetic acid ("TFA") in dichloromethane. Cleavage of Trp and
Met containing peptides from the resin with simultaneous removal of all
side-chain protecting groups is achieved as described by J.P. Tam et al.,
J. Am. Chem. Soc., Vol 105, page 6442 (1983). The crude peptides after HF
cleavage are purified on a 35  Sephadex[err] G-50 F column in 50% acetic
acid or by preparative reverse phase HPLC using gradients of acetonitrile
and water containing 0.1% trifluoroacetic acid. The examples that follow
are given for illustrative purposes only, but are not limitative of the
present invention. 40  Example 1 SEQUENCE ID NO:7 wherein the Glutamic acid
residue at SEQUENCE position 1 is Pyro-Glu, the Tryptophan residue at
SEQUENCE position 6 is D-2-methyl-Trp, and the Glycine residue at SEQUENCE
position 10 is Gly-[err]. 45     The protective groups for the side chains
are Tosyl (Tos) for Arginine and Histidine and Bromo- benzyloxycarbonyl
(2-Br-Z) for Tyrosine. The benzhydrylamine resin (2.2g) (BachemR), was
cross-linked at 1% with Proline and the apparatus used was a Beckman Model
990. The amino acids protected by Boc (tert-butyloxycarbonyl) are coupled
with dicyclohexylcarbodiimide. The Boc groups are removed by
trifluoroacetic acid in methylene chloride. 50     The synthesis yielded
4.07 g of the decapeptide-resin (98% of theoretical weight gain). Part of
this resin (1.5 g) was stirred at 0  centigrade for 30 minutes with HF (24
ml) and anisole (8 ml). HF was then removed as rapidly as possible (ca. 60
min) in vacuo and EtOAc was added to the thus obtained residue. Solid
material was filtered, washed with EtOAc, dried, and extracted with 2 M
AcOH. Lyophilization gave a white powder which was purified by gel
filtration on a column (2.5 X 95 cm) of Sephadex[err] G-25 (fine) by 55
elution with 2 M AcOH. The eluate portion corresponding to the major peak
was then dried and eluted further on a column (2.5 X 95 cm) of
Sephadex[err]G-25 (fine) previously equilibrated with the lower phase
followed by the upper phase of the following biphasic solvent mixture
n-BuOH-AcOH-[err] (4:1:5). Elution with the upper phase gave a major peak
and the peptide from this area was collected, concentrated to 4    



EP 0 531 461 B1 dryness, and lyophilized from dilute AcOH to give the
titled peptide is a white powder. Amino acid analysis was consistent with
the desired structure. Example 2 5 SEQUENCE ID NO:8 wherein the Glutamic
Acid residue at SEQUENCE position 1 is Pyro-Glu, the Tryptophan residue at
SEQUENCE position 6 is D-2-methyl-Trp, and the Proline residue at SEQUENCE
position 9 is Pro-[err]. The peptide was assembled on a 1% cross-linked
Pro-Merrifield resin (2.0 g, 1.0 mmol of Pro) using 10 the same conditions
and protecting groups employed in Example 1, with the exception that
dinitrophenol group protection was used for the Imidazole group of
histidine. The peptide-resin obtained (3.45 g) was stirred with ethylamine
(20 ml, [err]) for 6 hours and excess amine was removed in vacuo. The
protected peptide resin was extracted with MeOH and precipitated by the
addition of a large excess of EtOAc to give 1.36 g of material. The
obtained product was treated and deprotected with HF-anisole and crude
peptide 15 obtained after this treatment was purified by gel filtration
followed by partition chromatography to yield the homogeneous peptide
cited. Amino acid analysis was consistent with the desired structure.
Examples 3-7 20     Using the above described methods with appropriate
modifications well known to the skilled in the art, the following peptides
are synthesized: SEQUENCE ID NO:9 wherein the Proline residue at SEQUENCE
position 1 is D-Proline, the Tryptophan residues at SEQUENCE positions 4
and 6 are D-Trp, the Tryptophan residue at SEQUENCE position 7 is D-
2-ethyl-Trp, and the Methionine residue at SEQUENCE position 8 is Met-NH2.
25     SEQUENCE ID NO:10 wherein the Tryptophan residue at SEQUENCE
position 2 is D-Trp, the Phenylalanine residue at SEQUENCE position 3 is
N-methyl-Phe, the Tryptophan residue at SEQUENCE position 4 is
D-2-isopropyl-Trp, and the Methionine residue at SEQUENCE position 6 is
Met-NH2. SEQUENCE ID NO:11 wherein the Phenylalanine residue at SEQUENCE
position 1 is D-Phe, the Tryptophan residue at SEQUENCE position 4 is
D-2-methyl-Trp, and the Cysteine residue at SEQUENCE 30  position 7 is
Cys-NHCH[err] (cyclic disulphide). SEQUENCE ID NO:12 wherein the
Phenylalanine residue at SEQUENCE position 1 is D-Phe, the Tryptophan
residue at SEQUENCE position 4 is D-2-methyl-Trp, and the Tryptophan
residue at SEQUENCE position 8 is Trp-NH2 (cyclic disulphide). SEQUENCE ID
NO:13 wherein the Tryptophan residue at SEQUENCE position 2 is
D-2-methyl-Trp, the 36 Phenylalanine residue at SEQUENCE position 5 is
D-Phe, and the Lysine residue at SEQUENCE position 6 is Lys-[err]. Although
the aforementioned examples of the present invention disclose specific
embodiments thereof, it is believed that the substitution of an
D-2-alkylTryptophan in bioactive peptide containing at least one Tryptophan
residue will yield bioactive peptides providing the advantages and benefits
discussed above. 40     The incorporation of a D-2-alkylTryptophan in
bioactive peptides as described above provides a method for prolonging and
preserving the activity of such peptides. When analogous bioactive peptides
not substituted with an D-2-alkylTryptophan are exposed to various
processing conditions and substances, the activity of such peptides may be
adversely effected. Sterilizing procedures used in the pharmaceutical
industry may expose bioactive compounds to ionizing radiation. Such
radiation may effect the formation of 45 reactive radicals. Tryptophan
containing peptides are particularly susceptible to attack by such radicals
and such attack may render the peptide ineffective, or possibly toxic.
Furthermore, various formulating 



compounds, such as polylactic-polyglycolic acid polymers may contain
active, or activated groups which may also attack Tryptophan containing
bioactive peptides. The present invention provides a method for protecting
a tryptophan containing bioactive peptide from these manufacturing hazards
while also Increasing so the peptides resistance to oxidative degradation
after formulation is complete. It is believed that the presence of the
alkyl group at the number 2 position of the Tryptophan increases the
stability of the pyrrole ring wherein attack by reactive radicals and
active or activated groups occurs. While it is apparent that the invention
herein disclosed is well calculated to fulfill the objects above stated, it
will be appreciated that numerous embodiments and modification may be
devised by those skilled 55 in the art. 5    EP 0 531 461 B1 SEQUENCE
LISTING 5               (1)  INFORMATION FOR SEQ ID NO:1 (i) SEQUENCE
CHARACTERISTICS (A) LENGTH: 5 (B)  TYPE:  amino acid (C)  STRANDEDNESS:
single (D) TYPOLOGY: linear (ii)  MOLECULE TYPE:  Peptide (iii)
HYPOTHETICAL:  Yes 15 (xi)  SEQUENCE DESCRIPTION:  SEQ ID NO:1 Glu His Trp
Ser Tyr 1               5 20 (2)  INFORMATION FOR SEQ ID NO:2 (i)  SEQUENCE
CHARACTERISTICS (A)  LENGTH:  9 25                        (B)  TYPE:  amino
acid (C)  STRANDEDNESS:  single (D)  TYPOLOGY:  linear (ii)  MOLECULE TYPE:
Peptide (iii)  HYPOTHETICAL:  Yes (xi)  SEQUENCE DESCRIPTION:  SEQ ID NO:2
Phe Cys Tyr Pro Gln Gln Trp Phe Trp 35                         1
5 (3)  INFORMATION FOR SEQ ID NO:3 (i)  SEQUENCE CHARACTERISTICS (A)
LENGTH:  4 (B) TYPE: amino acid (C) STRANDEDNESS: single 



(D) TYPOLOGY: linear 45                 (ii)  MOLECULE TYPE:  Peptide (iii)
HYPOTHETICAL:  Yes (xi)  SEQUENCE DESCRIPTION:  SEQ ID NO:3 50
Leu Arg Pro Gly 55    EP 0 531 461 B1 (4) INFORMATION FOR SEQ ID NO:4 (i)
SEQUENCE CHARACTERISTICS (A)  LENGTH:  4 (B) TYPE: amino acid (C)
STRANDEDNESS: single (D) TYPOLOGY: linear 10              (ii)  MOLECULE
TYPE:  Peptide (iii)  HYPOTHETICAL:  Yes 15              (xi)  SEQUENCE
DESCRIPTION:  SEQ ID NO:4 Lys Val Cys Trp 1 (5)  INFORMATION FOR SEQ ID
NO:5 (i)  SEQUENCE CHARACTERISTICS (A)  LENGTH:  4 (B)  TYPE:  amino acid
(C)  STRANDEDNESS:  single (D)  TYPOLOGY:  linear (ii)  MOLECULE TYPE:
Peptide (iii)  HYPOTHETICAL:  Yes (xi)  SEQUENCE DESCRIPTION:  SEQ ID NO:5
Ala Trp Phe Lys 35 (6)  INFORMATION FOR SEQ ID NO:  6 (i)  SEQUENCE
CHARACTERISTICS 40                    (A)  LENGTH:  6 (B) TYPE: amino acid
(C) STRANDEDNESS: single (D) TYPOLOGY: linear 45              (ii)
MOLECULE TYPE:  Peptide (iii)  HYPOTHETICAL:  Yes (xi)  SEQUENCE
DESCRIPTION: SEQ ID NO: 6 50 Pro Gln Gln Trp Phe Trp 1                5 



55 7    EP 0 531 461 B1 (7)  INFORMATION FOR SEQ ID NO: 7 (i) SEQUENCE
CHARACTERISTICS 5                    (A)  LENGTH:  10 (B)  TYPE:  amino
acid (C) STRANDEDNESS: single (D) TYPOLOGY: linear 10              ( ii)
MOLECULE TYPE:  Peptide (iii)  HYPOTHETICAL:  Yes (xi)  SEQUENCE
DESCRIPTION:  SEQ ID NO:7 15                   Glu His Trp Ser Tyr Trp Leu
Arg Pro Gly 1               5                     10 20          (8)
INFORMATION FOR SEQ ID NO: 8 (i)  SEQUENCE CHARACTERISTICS (A) LENGTH: 9
(B) TYPE: amino acid (C)  STRANDEDNESS:  single 25                   (D)
TYPOLOGY:  linear (ii)  MOLECULE TYPE:  Peptide (iii)  HYPOTHETICAL:  Yes
30 (xi)  SEQUENCE DESCRIPTION:  SEQ ID NO:8 Glu His Trp Ser Tyr Trp Leu Arg
Pro 1             5 35 ( 9) INFORMATION FOR SEQ ID NO: 9 (i) SEQUENCE
CHARACTERISTICS 40                  (A)  LENGTH:  8 (B) TYPE: amino acid
(C) STRANDEDNESS: single (D) TYPOLOGY: linear (ii)  MOLECULE TYPE:  Peptide
(iii)  HYPOTHETICAL:  Yes (xi)  SEQUENCE DESCRIPTION:  SEQ ID NO:9 50
Pro Gln Gln Trp Phe Trp Trp Met 1               5 56 8  



EP 0 531 461 B1 (10) INFORMATION FOR SEQ ID NO:10 (i)  SEQUENCE
CHARACTERISTICS (A)  LENGTH:  6 (B) TYPE: amino acid (C) STRANDEDNESS:
single (D) TYPOLOGY: linear 10                (ii)  MOLECULE TYPE:  Peptide
(iii)  HYPOTHETICAL:  Yes (xi)  SEQUENCE DESCRIPTION:  SEQ ID NO:10 15
Arg Trp Phe Trp Leu Met 1                5 (11) INFORMATION FOR SEQ ID
NO:11 (i)  SEQUENCE CHARACTERISTICS (A) LENGTH: 7 (B)  TYPE:  amino acid
(C) STRANDEDNESS: single 25                      (D)  TYPOLOGY:  linear
(ii) MOLECULE TYPE: Peptide (iii)  HYPOTHETICAL:  Yes (xi)  SEQUENCE
DESCRIPTION:  SEQ ID NO:11 Phe Cys Phe Trp Lys Thr Cys 1                5
35 (12) INFORMATION FOR SEQ ID NO:  12 (i)  SEQUENCE CHARACTERISTICS (A)
LENGTH: 8 40                        (B)  TYPE:  amino acid (C)
STRANDEDNESS: single (D) TYPOLOGY: linear, and cyclical oxidation product
(ii) MOLECULE TYPE: Peptide 45 (iii) HYPOTHETICAL: Yes (xi)  SEQUENCE
DESCRIPTION:  SEQ ID NO:12 50                      Phe Cys Tyr Trp Lys Val
Cys Trp 1                5 55 9    



EP 0 531 461 B1 (13) INFORMATION  FOR  SEQ  ID NO: 13 (i) SEQUENCE
CHARACTERISTICS 5                             (A)   LENGTH:   6 (B) TYPE:
amino acid (C) STRANDEDNESS: single (D) TYPOLOGY: linear 10
(ii)   MOLECULE  TYPE:   Peptide (iii)   HYPOTHETICAL:    Yes (xi)
SEQUENCE  DESCRIPTION:    SEQ  ID NO:  13 15 His Trp Ala Trp Phe Lys 1
5 20 (14) INFORMATION  FOR  SEQ  ID NO:  14 (i)   SEQUENCE  CHARACTERISTICS
(A)   LENGTH:    10 25                            (B)   TYPE:    amino
acid (C)   STRANDEDNESS:    single (D) TYPOLOGY: linear (ii)   MOLECULE
TYPE:   Peptide 30                  (iii)   HYPOTHETICAL:    Yes (xi)
SEQUENCE  DESCRIPTIOION:    SEQ  ID NO:  14 Glu His Trp Ser Tyr Gly Leu Arg
Pro Gly 35                              1                      5
10 Claims 40  Claims for the following Contracting States: AT, BE, CH, DE,
DK, FR, GB, IT, Li, LU, NL, SE 1. Bioactive peptides containing
D-Tryptophan residues wherein at least one D-Tryptophan residue is replaced
with D-2-alkylTryptophan having a lower alkyl group substituted at the
number 2 position, said D-2-alkylTryptophan providing increased oxidation
resistance to the peptide while maintaining substan- 45     tially the same
pharmacological effect as analogous bioactive peptides in which the at
least one Tryptophan residue is not replaced. 2. The bioactive peptides of
claim 1 wherein the lower alkyl group includes 1 to 3 carbons. 50 3. The
bioactive peptides of claim 2 wherein the lower alkyl group is methyl,
ethyl, or isopropyl. 4. Bioactive peptides characterized by the formula
A-D-2-alk-Trp-B, wherein alk is a lower alkyl group; A is 55
Glu  His  Trp  Ser  Tyr wherein the Glutamic acid residue is pyroGlu;
D-Phe-Cys-Phe; D-Phe-Cys-Tyr; 10    EP 0 531 461 B1
*  C  L  M  S  * (13) INFORMATION FOR SEQ ID NO: 13 



(i) SEQUENCE CHARACTERISTICS 5                          (A)   LENGTH:    6
(B) TYPE: amino acid (C) STRANDEDNESS: single (D) TYPOLOGY: linear to
(ii)   MOLECULE  TYPE:   Peptide (iii)   HYPOTHETICAL:    Yes (xi)
SEQUENCE  DESCRIPTION:    SEQ  ID NO:  13 15 His Trp Ala Trp Phe Lys 1
5 20 (14)  INFORMATION  FOR  SEQ  ID NO:  14 (i)  SEQUENCE CHARACTERISTICS
(A)   LENGTH:    10 25                            (B)   TYPE:    amino
acid (C)   STRANDEDNESS:    single (D) TYPOLOGY: linear (ii)   MOLECULE
TYPE:   Peptide 30                  (iii)    HYPOTHETICAL:    Yes (xi)
SEQUENCE  DESCRIPTION:    SEQ  ID NO:  14 Glu His Trp Ser Tyr Gly Leu Arg
Pro Gly 35                              1                       5
10 Claims 40  Claims for the following Contracting States: AT, BE, CH, DE,
DK, FR, GB, IT, LI, LU, NL, SE 1. Bioactive peptides containing
D-Tryptophan residues wherein at least one D-Tryptophan residue is replaced
with D-2-alkylTryptophan having a lower alkyl group substituted at the
number 2 position, said D-2-alkylTryptophan providing increased oxidation
resistance to the peptide while maintaining substan- 45     tially the same
pharmacological effect as analogous bioactive peptides in which the at
least one Tryptophan residue is not replaced. 2. The bioactive peptides of
claim 1 wherein the lower alkyl group includes 1 to 3 carbons. 50  3. The
bioactive peptides of claim 2 wherein the lower alkyl group is methyl,
ethyl, or isopropyl. 4. Bioactive peptides characterized by the formula
A-D-2-alk-Trp-B, wherein alk is a lower alkyl group; A is Glu His Trp Ser
Tyr wherein the Glutamic acid residue is pyroGlu; D-Phe-Cys-Phe;
D-Phe-Cys-Tyr; 10    Pro Gln Gln Trp Phe Trp 6      wherein the Proline
residue is D-Pro and the Tryptophan residues at positions 4 and 6 are
D-Trp; Arg- D-Trp-N-methyl-Phe; or His; and B is 



Leu  Arg  Pro  Gly 10 wherein the Glycine residue is Gly-NH2;
Leu-Arg-Pro-[err]; Lys-Thr-Cys-NHCH([err]CHOH- ([err]), 15
Lys    Val    Cys    Trp wherein the Tryptophan residue is Trp-[err];
Met-[err]; Leu-Met-[err] or Ala  Trp  Phe  Lys wherein the Phenylalanine
residue is D-Phe and the Lysine residue is Lys-NH2 provided that: when A is
25 Glu His Trp Ser Tyr 1 wherein the Glutamic acid residue is pyroGlu, B is
30 Leu  Arg . Pro  Gly wherein the Glycine residue is [err] or
Leu-Arg-Pro-[err] 35         when A is D-Phe-Cys-Phe, B is
Lys-Thr-Cys-NHCH[err] wherein the cysteine units are bound to each other by
a cyclic disulphide; when A is D-Phe-Cys-Tyr, B is Lys Val Cys Trp 40
wherein the Tryptophan residue is Trp-[err] and the cysteine units are
bound to each other by a cyclic disulphide; when A is 45 Pro Gln Gln Trp
Phe Trp wherein the Proline residue is D-Pro and the Tryptophan residues at
positions 4 and 6 are D-Trp, B is 50      Met-NH2 when A is
Arg-D-Trp-N-methyl-Phe, B is Leu-Met-[err]; and when A is His, B is Ala Trp
Phe Lys wherein the Phenylalanine residue is D-Phe and the Lysine residue
is Lys-NH2; wherein said peptides provide increased resistance to ionized
sterilization, reactive radicals, and oxidation while maintaining a    EP 0
531 461 B1                         *  C   L  M  S  * similar
pharmacological effect as compared to analogous D-Tryptophan containing
peptides not containing at least one D-2-alkylTryptophan. 5. The bioactive
peptides of claim 4 wherein the lower alkyl group includes 1 to 3 carbon
atoms. 6. The bioactive peptides of claim 5 wherein the alkyl group is
methyl, ethyl, or isopropyl. 7. The bioactive peptides according to claim 4
wherein said peptide is 10 Glu His Trp Ser Tyr Trp Leu Arg Pro Gly 



1                      5                            10 wherein the Glutamic
acid residue at position 1 is Pyro-Glu, the Tryptophan residue at position
6 is D 15     2-methyl-Trp, and the Glycine residue at position 10 Is
Gly-[err]; Glu His Trp Ser Tyr Trp Leu Arg Pro 20     wherein the Glutamic
acid residue at position 1 is Pyro-Glu, the Tryptophan residue at position
6 is D- 2-methyl-Trp, and the Proline residue at position 9 is Pro-[err];
Pro Gln Gln Trp Phe Trp Trp Met 1                        5 25 wherein the
Proline residue at position 1 is D-Proline, the Tryptophan residues at
positions 4 and 6 are D-Trp, the Tryptophan residue at position 7 is
D-2-ethyl-Trp, and the Methionine residue at position 8 is Met-[err]; 30
Arg Trp Phe Trp Leu Met wherein the Tryptophan residue at position 2 is
D-Trp, the Phenylalanine residue at position 3 is N- 35     methyl-Phe, the
Tryptophan residue at position 4 is D-2-isopropyl-Trp, and the Methionine
residue at position 6 is Met-NH2; His Trp  Ala  Trp  Phe Lys 40 wherein the
Tryptophan residue at position 2 is D-2-methyl-Trp, the Phenylalanine
residue at position 5 is D-Phe, and the Lysine residue at position 6 is
Lys-[err]. 45  8.  The bioactive peptides according to claim 4 wherein said
peptide is Phe Cys Phe Trp Lys Thr Cys 60 wherein the Phenylalanine residue
at position 1 is D-Phe, the Tryptophan residue at position 4 is D-2-
methyl-Trp, and the Cysteine residue at position 7 is Cys-NHCH[err] and
wherein the cysteine units are bound to each other by means of a cyclic
disulphide bond; or 55 Phe Cys Tyr Trp Lys Val Cys Trp 12    wherein the
Phenylalanine residue at position 1 is D-Phe, the Tryptophan residue it
position 4 is D-2- methyl-Trp, and the Tryptophan residue at position 8 is
Trp-[err] wherein the cysteine units are bound to each other by means of a
cyclic disulphide bond. 5  9. Bioactive peptides containing
D-2-alkylTryptophan residues wherein said peptides are Glu  His Trp  Ser
Tyr Trp  Leu  Arg  Pro  Gly 10 wherein the Glutamic acid residue at
position 1 is Pyro-Glu, the Tryptophan residue at position 6 is D-
2-methyl-Trp, and the Glycine residue at position 10 is Gly-[err]; 15
Glu  His  Trp  Ser  Tyr Trp  Leu Arg Pro wherein the Glutamic Acid residue
at position 1 is Pyro-Glu, the Tryptophan residue at position 6 is D-
2-methyl-Trp and the Proline residue at position 9 is Pro-[err]; 



20 Pro  Gln  Gln  Trp  Phe  Trp  Trp  Met wherein the Proline residue at
position 1 is D-proline, the Tryptophan residues at positions 4 and 6 are
25     D-Trp, the Tryptophan residue at position 7 is D-2-ethyl-Trp and the
Methionine residue at position 8 is Met-NH2; Arg Trp  Phe  Trp  Leu  Met 30
wherein the Tryptophan residue at position 2 is D-Trp, the Phenylalanine
residue at position 3 is N- methyl-Phe, the Tryptophan residue at position
4 is D-2-isopropyl-Trp, and the Methionine residue at position 6 is
Met-NH2; 35 Phe Cys  Phe  Trp  Lys Thr Cys 1                      5 40
wherein the Phenylalanine residue at position 1 is D-Phe, the Tryptophan
residue at position 4 is D-2- methyl-Trp, and the Cysteine residue at
position 7 is Cys-NHCH[err] and wherein the cysteine units are bound to
each other by means of a cyclic disulphide bond; Phe Cys Tyr Trp Lys Val
Cys Trp wherein the Phenylalanine residue at position 1 is D-Phe, the
Tryptophan residue at position 4 is D-2- methyl-Trp, and the Tryptophan
residue at position 8 is Trp-NH2 wherein the cysteine units are bound to
each other by means of a cyclic disulphide bond; and 50 His Trp Ala Trp Phe
Lys wherein the Tryptophan residue at position 2 id D-2-methyl-Trp, the
Phenylalanine residue at position 5 55     is D-Phe, and the Lysine residue
at position 6 is Lys-[err]. 10. A method for prolonging the pharmacological
activity of a bioactive peptide containing one or more D- Tryptophan
residues which comprises replacing at least one D-Tryptophan residue of
said peptide with 13    a D-2-alkylTryptophan residue so as to increase
said peptides resistance to degradation by oxygen, reactive radicals and
other reactive groups while maintaining a similar biological effect as
compared to analogous bioactive peptides wherein the Tryptophan residue  is
not so replaced. 5  11. A method for preserving the pharmacological
effectiveness of a bioactive peptide containing one or more Tryptophan
residues which is to be sterilized or exposed to active or activated groups
during manufacture which comprises replacing at least one Tryptophan
residue of said peptide with a D-2- alkylTryptophan residue so as to
increase the resistance of said peptide to the effects of sterilization or
exposure to active or activated groups as compared to analogous bioactive
peptides wherein the at 10    least one Tryptophan residue is not so
replaced. 12. The method of claim 11 wherein the bioactive peptide is
sterilized by exposure to ionizing radiation. 13. The method of claim 11
wherein the peptide is exposed to the active or activated groups present In
15     controlled delivery substances based on polylactic-polyglycolic acid
polymers. Claims for the following Contracting States: ES, GR 1. A process
for the preparation of bioactive peptides containing D-Tryptophan residues
wherein at least 



20     one D-Tryptophan residue is replaced with D-2-alkylTryptophan having
a lower alkyl group substituted at the number 2 position, said
D-2-alkylTryptophan providing increased oxidation resistance to the peptide
while maintaining substantially the same pharmacological effect as
analogous bioactive pep- tides in which the at least one Tryptophan residue
is not replaced, characterised in that the peptides are synthesized by
either the solution phase method or the solid phase method of conventional
peptide 25     synthesis. 2. A process according to claim 1 wherein in the
bioactive peptides the lower alkyl group includes 1 to 3 carbons. 30  3. A
process according to claim 2 wherein in the bioactive peptides the lower
alkyl group is methyl, ethyl or isopropyl. 4. A process according to claim
1 wherein the bioactive peptides have formula A-D-2-alk-Trp-B, wherein alk
is a lower alkyl group; 35         A is Glu His Trp  Ser Tyr 40 wherein the
Glutamic acid residue is pyroGlu; D-Phe-Cys-Phe; D-Phe-Cys-Tyr; Pro Gln Gln
Trp Phe Trp 45 wherein the Proline residue is D-Pro and the Tryptophan
residues at positions 4 and 6 are D-Trp; Arg- D-Trp-N-methyl-Phe; or His;
and B is 50                                      Leu  Arg  Pro  Gly wherein
the Glycine residue is Gly-NH2; Leu-Arg-Pro-[err];
Lys-Thr-Cys-NHCH([err])CHOH- ([err]), 55 Lys    Val   Cys   Trp 14    * C
L  M  S  * wherein the Tryptophan residue is Trp-[err]; Met-[err];
Leu-Met-[err] or Ala    Trp    Phe    Lys 5 wherein the Phenylalanine
residue is D-Phe and the Lysine residue is Lys-[err] provided that: when A
is 10 Glu  His Trp  Ser Tyr wherein the Glutamic acid residue is pyroGlu, B
is 15 Leu  Arg  Pro  Gly wherein the Glycine residue is [err] or
Leu-Arg-Pro-[err]; 20         when A is D-Phe-Cys-Phe, B is
Lys-Thr-Cys-NHCH[err]CHOH([err]) wherein the cysteine units are bound to
each other by a cyclic disulphide; 



when A is D-Phe-Cys-Tyr, B is 25                                       Lys
Val  Cys  Trp wherein the Tryptophan residue is Trp-NH2 and the cysteine
units are bound to each other by a cyclic disulphide; 30         when A is
Pro Gln Gln Trp Phe Trp 36 wherein the Proline residue is D-Pro and the
Tryptophan residues at positions 4 and 6 are D-Trp, B is Met-NH2 when A is
Arg-D-Trp-N-methyl-Phe, B is Leu-Met-NH2; and when A is His, B is 40 Ala
Trp Phe Lys 45     wherein the Phenylalanine residue is D-Phe and the
Lysine residue is Lys-NH2; wherein said peptides provide increased
resistance to ionized sterilization, reactive radicals, and oxidation while
maintaining a similar pharmacological effect as compared to analogous
D-Tryptophan containing peptides not containing at least one
D-2-alkylTryptophan. 50 5. A process according to claim 4 wherein in the
bioactive peptides the lower alkyl group includes 1 to 3 carbon atoms. 6. A
process according to claim 5 wherein in the bioactive peptides the alkyl
group is methyl, ethyl, or isopropyl. 55 15    7. A process according to
claim 4 wherein the bioactive peptide is Glu His Trp Ser Tyr Trp Leu Arg
Pro Gly wherein the Glutamic acid residue at position 1 is Pyro-Glu, the
Tryptophan residue at position 6 is D- 2-methyl-Trp, and the Glycine
residue at position 10 is Gly-[err]; 10 G u His Trp Ser Tyr Trp Leu Arg Pro
wherein the Glutamic acid residue at position 1 is Pyro-Glu, the Tryptophan
residue at position 6 is D- 15     2-methyl-Trp, and the Proline residue at
position 9 is Pro-[err]; Pro Gln Gln Trp Phe Trp Trp Met 20 wherein the
Proline residue at position 1 is D-Proline, the Tryptophan residues at
positions 4 and 6 are D-Trp, the Tryptophan residue at position 7 is
D-2-ethyl-Trp, and the Methionine residue at position 8 is Met-NH2; 25 Arg
Trp Phe Trp  Leu Met wherein the Tryptophan residue at position 2 is D-Trp,
the Phenylalanine residue at position 3 is N- 30     methyl-Phe, the
Tryptophan residue at position 4 is D-2-isopropyl-Trp, and the Methionine
residue at position 6 is Met-NH2; 



His Trp Ala Trp Phe Lys 35 wherein the Tryptophan residue at position 2 is
D-2-methyl-Trp, the Phenylalanine residue at position 5 is D-Phe, and the
Lysine residue at position 6 is Lys-NH2. 40  8. A process according to
claim 4 wherein the bioactive peptide is Phe Cys Phe Trp Lys Thr Cys 1
5 . 45 wherein the Phenylalanine residue at position 1 is D-Phe, the
Tryptophan residue at position 4 is D-2- methyl-Trp, and the Cysteine
residue at position 7 is Cys-NHCH[err] and wherein the cysteine units are
bound to each other by means of a cyclic disulphide bond; or 50
Phe Cys Tyr Trp Lys Val Cys   Trp wherein the Phenylalanine residue at
position 1 is D-Phe, the Tryptophan residue at position 4 is D-2- 55
methyl-Trp, and the Tryptophan residue at position 8 is Trp-NH2 wherein the
cysteine units are bound to each other by means of a cyclic disulphide
bond. 16    EP 0 531 461 B1                       *     C   L   M   S   *
9. A process according to claim 1 wherein the bioactive peptides contain
D-2-alkylTryptophan residues wherein said peptides are 5
Glu His Trp  Ser Tyr  Trp  Leu  Arg  Pro  Gly wherein the Glutamic acid
residue at position 1 is Pyro-Glu, the Tryptophan residue at position 6 is
D- 2-methyl-Trp, and the Glycine residue at position 10 is Gly-[err]; 10
Glu His Trp Ser Tyr Trp Lou Arg Pro 15     wherein the Glutamic Acid
residue at position 1 is Pyro-Glu, the Tryptophan residue at position 6 is
D- 2-methyl-Trp and the Proline residue at position 9 is [err]; Pro Gln
Gln  Trp  Phe  Trp  Trp  Met 20 wherein the Proline residue at position 1
is D-proline, the Tryptophan residues at positions 4 and  6 are D-Trp, the
Tryptophan residue at position 7 is D-2-ethyl-Trp and the Methionine
residue at position 8 is Met-NH2; 25 Arg Trp Phe Trp Leu Met 30     wherein
the Tryptophan residue at position 2 is D-Trp, the Phenylalanine residue at
position 3 is N- methyl-Phe, the Tryptophan residue at position 4 is
D-2-isopropyl-Trp, and the Methionine residue at position 6 is Met-NH2; 35
Phe  Cys  Phe  Trp  Lys Thr Cys wherein the Phenylalanine residue at
position 1 is D-Phe, the Tryptophan residue at position 4 is D-2-
methyl-Trp, and the Cysteine residue at position 7 is Cys-NHCH[err]and
wherein the 40     cysteine units are bound to each other by means of a
cyclic disulphide bond; Phe Cys Tyr Trp Lys Val Cys Trp 



45 wherein the Phenylalanine residue at position 1 is D-Phe, the Tryptophan
residue at position 4 is D-2- methyl-Trp, and the Tryptophan residue at
position 8 is Trp-NH2 wherein the cysteine units are bound to each other by
means of a cyclic disulphide bond; and 50                               His
Trp Ala Trp Phe Lys wherein the Tryptophan residue at position 2 id
D-2-methyl-Trp, the Phenylalanine residue at position 5 is D-Phe, and the
Lysine residue at position 6 is [err]. 55 17    EP 0 531 461 B1
*  C  L  M  S  * PatentansprUche Patentansprtlche fUr folgende
Vertragsstaaten AT, BE, CH, DE, Dr, FR, GB, IT, Li, W, NL, SE 1. Bioaktive
Peptide, die D-Tryptophan-Reste enthalten, worin wenigstens Gin
D-Tryptophan-Rest ersetzt 5      ist durch D-2-alkyl-Tryptophan, das eine
niedere Alkylgruppe hat, substituiert an der Position Nummer 2, wobei das
D-2-alkylTryptophan dem Peptid eine erhohte Sauerstoffbestmndigkeit
verleiht bei gleich- zeltiger Aufrechterhaltung von im wesentlichen der
gleichen pharmakologischen Wirkung wie bei-  - analogen bloaktiven
Peptiden, in denen der wenigstens eine Tryptophan-Rest nicht ersetzt ist.
1o  2. Bioaktive Peptide nach Anspruch 1, worin die niedere Alkylgruppe 1
bis 3 Kohlenstoffatome enthalt. 3. Bioaktive Peptide nach Anspruch 2, worin
die niedere Alkylgruppe Methyl, Ethyl oder Isopropyl ist. 4. Bboaktive
Peptide, gekennzeichnet durch die Formel A-D-2-alk-Trp-B, worin alk eine
niedere Alkylgrup- 15     pe ist; A ist Glu His Trp Ser Tyr, 20
1                      5 worin der Glutaminsiure-Rest pyroGlu ist,
D-Phe-Cys-Phe; D-Phe-Cys-Tyr; - - -25                           Pro GIn Gln
ftp Phe Trp, 1              ~~~~5 worin der Prolin-Rest D-Pro ist und die
Tryptophan-Reste an den Positionen 4 und 6 die Bedeutung D- Trp haben;
Arg-D-Trp-N-methyl-Phe; oder His; und 30         B ist Leu Arg Pro Gly,
worin der Glycin-Rest die Bedeutung Gly-NH2 hat; Leu-Arg-Pro-NHCH2CHa;
Lys-Thr-Cys-NHCH(CH20H)CHOH(CHa), Lys Val Cys Trp, 35
1 worin der Tryptophan-Rest Trp-NH2 ist; Met-NH2; Leu-Met-NH2 oder Ala Trp
Phe Lys, '  40                                       1 worin der
Phenylalanin-Rest die Bedeutung D-Phe hat, und der Lysin-Rest die Bedeutung
Lys-NH2 hat, mit der Maigabe, daB: 45         wenn A die Bedeutung Glu His
Trp Ser Tyr 1                      5 



50 hat, worin der Glutaminsgure-Rest pyroGlu ist, B die Bedeutung Leu Arg
Pro Gly 1 55 hat, worin der Glycin-Rest GlyNH2 ist, oder
Leu-Arg-Pro-NHCH2CH9; wenn A die Bedeutung. D-Phe-Cys-Phe hat, hat B die
Bedeutung Lys-Thr-Cys-NHCH(CH20H)- 18    EP 0 531 461 B1
1      11111 1 11 cII Im ! I CHOH(CH1), worin die Cystein-Einheiten durch
ein cyclisches Disulfid aneinander gebunden sind; wenn A die Bedeutung
D-Phe-Cys-Tyr hat, hat B die Bedeutung Lys Val Cys Trp, worin der
Tryptophan-Rest Trp-NH2 ist, und die Cystein-Einheiten sind durch ein
cyclisches Disulfid aneinander gebunden; 10         wenn A die Bedeutung
Pro Gln Gln Trp Phe Trp 1                     5 16 hat, worin der
Prolinrest D-Pro ist und die Tryptophan-Reste an den Positionen 4 und 6
.sind D-.Trp, hat,. B die Bedeutung Met-NH2; wenn A die Bedeutung
Arg-D-Trp-N-methyl-Phe hat, hat B die Bedeutung Leu-Met-NIH2; und wenn A
die Bedeutung His hat, hat B die Bedeutung :-:20 Ala Trp Phe LyS, C  .
~~~~~~~~~1 25     worin der Phenylalanin-Rest D-Phe ist und der Lysin-Rest
ist Lys-NH2; wobei die Peptide eine erhohte. Sauerstoffbestandigkeit
verleihen gegenUber lonisierungssterilisation, reaktiven Radikalen und
Oxidation bei gleichzeitiger Aufrechterhaltung einer hnilichen
pharmakologischen Wirkung im Vergleich: mit analogen D-Tryptophan
enthaltenden Peptiden, die nicht wenigstens ein D-2-alkylTryptophan
enthalten. : :.3Q  5. Bioaktive Peptide. nach Anspruch 4, worn die niedere
Alkylgruppe 1 bis 3: Kohlenstoffatome einschlieft. .6. Bioaktive Peptide
nach Anspruch 5, worin die niedere Alkylgruppe Methyl, Ethyl oder Isopropyl
ist. 5,. ' ,,',_,, '7. Bioaktive Peptide nach Anspruch 4, worin das Peptid
36 Glu His Trp Ser Tyr Trp Leu Arg Pro Gly -   1                  5.
10 . 40    ist, worin der Glutaminsaure-Rest an Position 1 die Bedeutung
Pyro-Glu hat, der Tryptophan-Rest an Position 6 ist D-2-methyl-Trp, und der
Glycin-Rest an Position 10 ist Gly-NH2; 45                        Glu His
Trp Ser Tyr Trp Leu Arg  Pro, 1               ~~~~5 worin der
Glutaminsaure-Rest an Position 1 die Bedeutung Pyro-Glu hat, der
Tryptophan-Rest an 50     Position 6 ist D-2-methyl-Trp und der Prolin-Rest
an Position 9 ist Pro-NHCH2CH3: 



Pro Gin Gin Trp Phe Trp Trp met, 1                      5 55 worin der
Prolin-Rest an Position 1 die Bedeutung D-Prolin hat, die Tryptophan-Reste
an den Positionen 4 und 6 sind D-Trp, der Tryptophan-Rest an Position 7 ist
D-2-ethyl-Trp und der Methionin- Rest an Position 8 ist Met-NH2; 19    EP O
531 461 B1                     *1        111111 Hill II  11 Il! Arg Trp Phe
Trp Leu Met, 1                     5 5      worin der Tryptophan-Rest an
Position 2 die Bedeutung D-Trp hat, der Phenylalanin-Rest an Position 3 ist
N-methyl-Phe, der Tryptophan-Rest an Position 4 ist D-2-isopropyl-Trp, und
der Methionin-Rest an Position 6 ist Met-NH2; tO
His Trp Ala Trp  Phe Lys, 10~~~~~ worin der Tryptophan-Rest an Position 2
die Bedeutung D-2-methyl-Trp hat, der Phenylaianin-Rest an Position 5 ist
D-Phe, und der Lysin-Rest an Position 6 ist Lys-N H2. 15 8. Bioaktive
Peptide nach Anspruch 4, worin das Peptid Phe Cys Phe Trp Lys Thr Cys 20
1                      5 ist, worin der Phenylalanin-Rest an Position 1 die
Bedeutung D-Phe hat, der Tryptophan-Rest an Position 4 ist D-2-methyl-Trp,
und der Cystein-Rest an Position 7 ist Cys-NHCH(CH20H)CHOHCH9, und worin
die Cystein-Einheiten mittels eines cyclischen Diusulfides aneinander
gebunden sind; oder 25 Phe Cys Tyr Trp Lys Val Cys Trp, 1
5 30     worin der Phenylalanin-Rest an Position 1 die Bedeutung D-Phe hat,
der Tryptophan-Rest an Position 4 ist D-2-methyl-Trp, und der
Tryptophan-Rest an Position 8 ist Trp-NH2, worin die Cystein-Einheiten
mittels elner cyclischen Diusulfidbindung aneinander gebunden sind. 9.
Bioaktive Peptide, die D-2-alkylTryptophan-Reste enthalten, worin die
Peptide die Bedeutu"9g 3: Glu His Trp Ser. Tyr Trp Leu Arg Pro Gly 1
5                            10 40     haben, worin der Glutaminsaure-Rest
an Position 1 die Bedeutung Pyro-Glu hat, der Tryptophan-Rest an Position 6
ist D-2-methyl-Trp, und der Glycin-Rest an Position 10 ist Gly-NH2; Glu His
Trp Ser Tyr Trp Leu Arg Pro, 45                          1
5 worin der Glutaminsgure-Rest an Position 1 die Bedeutung Pyro-Glu hat,
der Tryptophan-Rest an Position 6 ist D-2-methyl-Trp, und der Prolin-Rest
an Position 9 ist Pro-NHCH2CH3; 50 



Pro Gln GIn Trp Phe Trp Trp Met, 1                     5 worin der
Prolinrest an Position 1 die Bedeutung D-Prolin hat, die Tryptophan-Reste
an den Positionen 55     4 und 6 sind D-Trp, der Tryptophan-Rest an
Position 7 ist D-2-ethyl-Trp, und der Methionin-Rest an Position 8 ist
Met-NH2; 20    EP 0 531 461 BI                   ; |        111||| |||||
||||| || ||| * C   L   M   S* Arg Trp Phe Trp Leu Met, 1
S 5      worm der Tryptophan-Rest an Position 2 die Bedeutung D-Trp hat,
der Phenylalanin-Rest an Position 3 ist N-methyl-Phe, der Tryptophan-Rest
an Position 4 ist D-2-isopropyl-Trp, und der Methionin-Rest an Position 6
ist Met-NH2; 10                             Phe Cys Phe Trp Lys Thr Cys, 1
5 worin der Phenylalanin-Rest an Position 1 die Bedeutung D-Phe hat, der
Tryptophan-Rest an Position 4 ist D-2-methyl-Trp, und der Cystein-Rest an
Position 7 ist Cys-NHCH(CH2OH)CHOHCH3, und worin die 15
Cystein-Einheiten mittels einer cyclischen Disulfidbindung aneinander
gebunden sind; Phe Cys Tyr Trp Lys Val Cys Trp, 1                      5
20,.
. worin der Phenylalanin-Rest an Position 1 die Bedeutung D-Phe hat, der
Tryptophan-Rest an Position 4 . ist D-2-methyl-Trp, und der Tryptophan-Rest
an Position 8 ist Trp-NIH2, worin die Cystein-Einheiten durch elne
cyclische Disulfidbindung aneinander gebunden sind; und 25 His Trp Ala Trp
Phe Lys, 1                      5 worin der Tryptophan-Rest an Position 2
die Bedeutung D-2-methyl-Trp hat, der Phenylalanin-Rest an 30     Position
5 ist D-Phe, und der Lysin-Rest an Position 6 ist Lys-NIH2. 10. Verfahren
zur Verlangerung der pharmakologischen Wirksamkeit eines bioaktiven
Peptides, das einen oder mehrere D-Tryptophan-Reste enthlit, wobei das
Verfahren das Ersetzen von wenigstens einem D- Tryptophan-Rest des Peptides
durch einen D-2-alkylTryptophan-Rest umfal3t, so daB die Peptidbestin- .
. - 35   digkeit gegen Abbau durch Sauerstoff, reaktive Radikale und andere
Gruppen erh6ht wird, wahrend. . eine Ahnfiche biologische Wirkung
aufrechterhalten wird im Vergleich mit analogen bioaktiven Peptiden, bei
denen der Tryptophan-Rest nicht so ersetzt wurde. 11. Verfahren zur
Erhaltung der pharmakologischen Wirksamkeit eines bioaktiven Peptides, das
elnen oder 40     mehrere Tryptophan-Reste enthilt, das zu sterilisieren
ist oder wihrend der Herstellung aktiven oder aktivierten Gruppen
ausgesetzt ist, wobei das Verfahren umfalt das Ersetzen von wenigstens
einem Tryptophan-Rest des Peptides mit einem D-2-alkylTryptophan-Rest, so
daB sich die Bestandigkeit des Peptides gegen die Wirkungen der
Sterilisation oder dem Aussetzen gegenlber aktiven oder aktivierten.
Gruppen erhoht irn Vergleich mit analogen bioaktiven Peptiden, bei denen
wenigstens ein Tryptophan- 



45     Rest nicht so ersetzt wurde. 12. Verfahren nach Anspruch 11, worin
das bioaktive Peptid sterilisiert wird, indem es ionisierender Strahlung
ausgesetzt wird. 50  13 Verfahren nach Anspruch 11, worin das Peptid den
aktiven oder aktivierten Gruppen ausgesetzt wird, die in gesteuert
freisetzenden Substanzen auf Basis von
Polymilchsdure-Polyglycolsaure-Polymerenvor- handen sind. Patentansprlche
fUr folgende Vertragsataaten ES, GR 1. Verfahren zur Herstellung von
bioaktiven Peptiden, die D-Tryptophan-Reste enthalten, worin wenigstens ein
D-Tryptophan-Rest ersetzt ist durch D-2-alkylTryptophan, das eine niedere
Alkylgruppe hat, substituiert an der Position Nummer 2, wobei das
D-2-alkylTryptophan dem  Peptid- eine erh6hte: 21    EP 0 531 461 Bi
I IIIII    N IJLIII JilS Sauerstoffbestandigkeit verleiht bei
gleichzeitiger Aufrechterhaltung von im wesentlichen der gleichen
pharmakologischen Wirkung wie bei analogen bioaktiven Peptiden, in denen
der wenigstens eine Tryptophan-Rest nicht ersetzt ist, dadurch
gekennzeichnet, daB die Peptide entweder nach dem Lesungsphasenverfahren
oder nach dem Festphasenverfahren der Ublichen Peptidsynthesen syntheti- 5
siert werden. 2. Verfahren nach Anspruch 1, worm die niedere Alkylgruppe 1
bis 3 Kohlenstoffatome enthdit. 3. Verfahren nach Anspruch 2, worin die
niedere Alkylgruppe Methyl, Ethyl oder Isopropyl ist. 10 4. Verfahren nach
Anspruch 1, worin die bioaktiven Peptide die Formel A-D-2-alk-Trp-B haben,
worin alk eine niedere Alkylgruppe ist; A ist Glu His Trp Ser Tyr, 1
5 worin der Glutaminsaure-Rest pyroGlu ist, D-Phe-Cys-Phe; D-Phe-Cys-Tyr;
20 Pro Gln Gln Trp Phe Trp, 1                      5 25     worin der
Prolin-Rest D-Pro ist und die Tryptophan-Reste an den Positionen 4 und 6
die Bedeutung D- Trp haben; Arg-D-Trp-N-methyl-Phe; oder His; und B ist Leu
Arg Pro Gly, worin der Glycin-Rest die Bedeutung Gly-NH2 hat;
Leu-Arg-Pro-NHCH2CH9; Lys-Thr-Cys-NHCH(CH20H)CHOH(CH3), 30 Lys Val Cys Trp,
worin der Tryptophan-Rest Trp-NH2 ist; Met-NH2; Leu-Met-NH2 oder 36 Ala Trp
Phe Lys, 1 K..- 40  worin der Phenylalanin-Rest die Bedeutung D-Phe hat,
und der Lysin-Rest die Bedeutung Lys-NH2 hat, mit der MaBgabe, daB: 



wenn A die Bedeutung 45.                                   Glu His Trp  Ser
Tyr 45.  ~ ~ ~~15 hat, worin der Glutaminseure-Rest pyroGlu ist, B die
Bedeutung 50                                       Leu Arg Pro Gly 1 hat,
worin der Glycin-Rest GIyNH2 ist, oder Leu-Arg-Pro-NHCH2CHB; 55
wenn A die Bedeutung D-Phe-Cys-Phe hat, hat B die Bedeutung
Lys-Thr-Cys-NHCH(CH20H)- CHOH(CH3), worin die Cystein-Einheiten durch ein
cyclisches Disulfid aneinander gebunden sind; wenn A die Bedeutung
D-Phe-Cys-Tyr hat, hat B die Bedeutung 22    * C   L  M   S Lys Val Cys
Trp, 5      worin der Tryptophan-Rest Trp-NH2 ist, und die
Cystein-Einheiten sind durch ein cyclisches Disufid aneinander gebunden;
wenn A die Bedeutung 10                                 Pro GIn GIn  Trp
Phe Trp 1 hat, worin der Prolinrest D-Pro ist und die Tryptophan-Reste an
den Positionen 4 und 6 sind D-Trp, hat B die Bedeutung Met-NH2; i8
wenn A die Bedeutung Arg-D-Trp-N-methyl-Phe hat, hat B die Bedeutung
Leu-Met-NH2; und wenn A die Bedeutung His hat, hat B die Bedeutung Ala Trp
Phe Lys, 20 worin der Phenylalanin-Rest D-Phe ist und der Lysin-Rest ist
Lys-NH2; wobei die Peptide eine erhohte Sauerstoffbestlndigkeit verleihen
gegenUber lonisierungssterilisation, reaktiven Radikalen und Oxidation bei:
gleichzeitiger Aufrechterhaltung einer ahnlichen pharmakologischen Wirkung
im Vergleich mit 25     analogen D-Tryptophan enthaltenden Peptiden, die
nicht wenigstens ein D-2-alkylTryptophan enthalten. 5. Verfahren nach
Anspruch 4, worin die niedere Alkylgruppe 1 bis 3 Kohlenstoffatome
einschlieft. 6. Verfahren nach Anspruch 5, worin die niedere Alkylgruppe
Methyl, Ethyl oder Isopropyl ist. 30 7. Verfahren nach Anspruch 4, worin
das bioaktive Peptid Glu His Trp Ser Tyr Trp Leu Arg Pro Gly 35
1                        5                        :1 0 ist, worin der
Glutaminsaure-Rest an Position 1 die Bedeutung Pyro-Glu hat, der
Tryptophan-Rest an Position 6 ist D-2-methyl-Trp, und der Glycin-Rest an
Position 10 ist GIy-NH2; 40 Glu His Trp Ser Tyr Trp Leu Arg Pro, 1
5 worin der Glutaminsgure-Rest an Position 1 die Bedeutung Pyro-Glu hat,
der Tryptophan-Rest an 45     Position 6 ist D-2-methyl-Trp und der
Prolin-Rest an Position 9 ist Pro-NHCH2CH3; 



Pro Gin Gln Trp Phe Trp Trp Met, 1 5 50~~~~~~~~~~~ worin der Prolin-Rest an
Position 1 die Bedeutung D-Prolin hat, die Tryptophan-Reste an den
Positionen 4 und 6 sind D-Trp, der Tryptophan-Rest an Position 7 ist
D-2-ethyl-Trp und der Methionin- Rest an Position 8 ist Met-NH2; 55 Arg Trp
Phe Trp Leu Met, 1                      s5: 23    EP 0 531 461 B1
c   L   II worin der Tryptophan-Rest an Position 2 die Bedeutung D-Trp hat,
der Phenylalanin-Rest an Position 3. ist N-methyl-Phe, der Tryptophan-Rest
an Position 4 ist D-2-isopropyl-Trp, und der Methionin-Rest an Position 6
ist Met-NH2; His Trp Ala Trp Phe Lys, worin der Tryptophan-Rest an Position
2 die Bedeutung D-2-methyl-Trp hat, der Phenylalanin-Rest an 10
Position 5 ist D-Phe, und der Lysin-Rest an Position 6 ist Lys-NH2. &
Verfahren nach Anspruch 4, worin das bioaktive Peptid Phe Cys Phe Trp Lys
Thr Cys 1  5 ist, worin der Phenylalanin-Rest an Position 1 die Bedeutung
D-Phe hat, der Tryptophan-Rest an Position 4 ist D-2-methyl-Trp, und der
Cystein-Rest an Position 7 ist Cys-NHCH(CH2 OH)CHOHCHa, 20     und worin
die Cystein-Einheiten mittels eines cyclischen Diusulfides aneinander
gebunden sind; oder Phe Cys Tyr Trp Lys Val Cys Trp, 1
5'',                                         : 25 worin der
Phenylalanin-Rest an Position 1 die Bedeutung D-Phe hat, der
Tryptophan-Rest an Position 4 ist D-2-methyl-Trp, und der Tryptophan-Rest
an Position 8 ist Trp-NH2, worin die Cystein-Einheiten mittels einer
cyclischen Diusulfidbindung aneinander gebunden sind. 30  9. Verfahren nach
Anspruch 1, worin die bioaktiven Peptide D-2-alkylTryptophan-Reste
enthalten, worin die Peptide die Bedeutung Glu His Trp Ser Tyr Trp Leu Arg
Pro Gly 35                       1                       5
10 haben, worin der Glutaminsaure-Rest an Position 1 die Bedeutung Pyro-Glu
hat, der Tryptophan-Rest an Position 6 ist D-2-methyl-Trp, und der
Glycin-Rest an Position 10 ist Gly-NH2; -40 Glu His Trp Ser Tyr Trp Leu Arg
Pro, 1                      5 worin der Glutaminsgure-Rest an Position 1
die Bedeutung Pyro-Glu hat, der Tryptophan-Rest an 45     Position 6 ist
D-2-methyl-Trp, und der Prolin-Rest an Position 9 ist Pro-NHCH2CHa; Pro Gln
Gln Trp PheTrp Trp Met, 



1                     5 50 worin der Prolinrest an Position 1 die Bedeutung
D-Prolin hat, die Tryptophan-Reste an den Positionen 4 und 6 sind D-Trp,
der Tryptophan-Rest an Position 7 ist D-2-ethyl-Trp, und der Methionin-Rest
an Position 8 ist Met-NH2; 55 Arg Trp Phe Trp Leu Met, 145 24    EP O 531
461 B1                     I 1111111 lilA liji liii 111111 * C   L   M   S
* worin der Tryptophan-Rest an Position 2 die Bedeutung D-Trp hat, der
Phenylalanin-Rest an Position 3 ist N-methyl-Phe, der Tryptophan-Rest an
Position 4 ist D-2-isopropyl-Trp, und der Methionin-Rest an Position 6 ist
Met-NH2; - Phe Cys Phe Trp Lys Thr Cys, 1                       5 worin der
Phenylalanin-Rest an Position 1 die Bedeutung D-Phe hat, der
Tryptophan-Rest an Position 4 10     ist D-2-methyl-Trp, und der
Cystein-Rest an Position 7 ist Cys-NHCH(CH20H)CHOHCH9, und worin die
Cysteln-Elnheiten mittels elner cyclischen Disulfidbindung aneinander
gebunden sind; Phe Cys Tyr Trp Lys Val Cys Trp, 15
1                      5 worn der Phenylalanin-Rest an Position 1 die
Bedeutung D-Phe hat, der Tryptophan-Rest an Position 4 ist D-2-methyl-Trp,
und der Tryptophan-Rest an Position 8 ist Trp-NH2, worin die
Cystein-Einheiten durch eine cyclische Disulfidbindung aneinander gebunden
sind; und 20 His Trp Ala Trp Phe Lys, 1                      5 25     worin
der Tryptophan-Rest an Position 2 die Bedeutung D-2-methyl-Trp hat, der
Phenylalanin-Rest an Position 5 ist D-Phe, und der Lysin-Rest an Position 6
ist Lys-NH2. Revendications Revendlcations pour les Etats contractants
sulvants: AT, BE, CH, DE, DK, FR, GB, IT, Lip LU, NL,: SE 30 1. Peptides
bioactifs contenant des r6sidus D-Tryptophane dans lesquels au moins un
r6sidu D-Trypto- phane est remplac4 par D-2-alkylTryptophane possedant un
groupe alkyle infdrieur substitue A la: position numero 2, ledit
D-2-alkylTryptophane conferant au peptide une r6sistance accrue a
l'oxydation tout en maintenant pour l'essentiel le meme effet
pharmacologique:que les peptides bioactifs analo- 35     gues dans lesquels
au moins un residu Tryptophane n'est pas remplace. . . . ... . .. .. .....
2. Les peptides bioactifs selon la revendication 1 dans lesquels le groupe
alkyle infdrieur comprend de un d trois atomes de carbone. 



40  3. Los peptides bioactifs selon la revendication 2 dans lesquels le
groupe alkyle inferieur est methyle, -thyle, ou isopropyle. 4. Peptides
bioactifs caract~risds par la formula A-D-2-alk-Trp-B, dans laquelle alk
est un groupe alkyle inf6rieur; 45     A est Glu His Trp Ser T~r 50
dans lequel le r6sidu acide Glutamique est pyroGlu; D-Phe-Cys-Phe;
D-Phe-Cys-Tyr; Pro GIn GIn Trp Phe Trp 55 55 dans -equel hl rPsidu Proline
est 0-Pro et les r6sidus Tryptophane aux positions 4 at 6 sont D-Trp; Arg-
D-Trp-N-mBthyl-Phe; ou His; et B eat 25    EP 0 531 461 B1               .*
c L   M   S   * Leu Arg Pro Gly, dans lequel le residu Glycine est Gly-NH2;
Leu-Arg-Pro-NHCN2CH9; Lys-Thr-Cys-NHCH(CH2 OH)- :-' 5  '.CHOH(CH3), Lys
Vaal Cys Trp io     dans lequel le rdsidu Tryptophane est Trp-NH2; Met-NH2;
Leu-Met-NH2 ou Ala Trp Phe Lys 1 . 15     dans lequel le residu
Phenylalanine est D-Phe et le residu Lysine est Lys-NH2, a condition que
Iorsque A est Glu His Trp Ser Txr, 20                                     1
dans lequel le r6sidu acide Glutamique est pyroGlu, B est 25
Lou Arg Pro  Gly dans loquel le rysidu Glycine est GIyNH2 ou
Leu-Arg-Pro-NHCH2CHs; lorsque A est D-Phe-Cys-Phe, B est
Lys-Thr-Cys-NHCH(CH20H)CHOH(CH3) dans loquel. les r6sidus .30     Cystfine
sont lies l'un A i'autre par un pont disulfure cyclique; Iorsque A est
D-Phe-Cys-Tyr, B est L s Val Cys Trp .........  .......  .............  ...
35 dans lequel le residu Tryptophane est Trp-NH2 et les residus Cyst~ine
sont lies l'un  I I'autre par un pont disulfure cyclique; lorsque A est Pro
Gln Gln Trp Phe Trp 1                      5. dans lequel le residu Proline
est D-Pro et les r6sidus Tryptophane aux positions 4 et 6 sont des D-Trp, 



46     B east Met-NH2 lorsque A est Arg-D-Trp-N-methyl-Phe, B est
Lou-Met-NH2; et lorsque A est His, B est Ala Trp Phe Lys so    'dans lequel
le residu Phdnylalanine est D-Phe et le r~sidu Lysine est Lys-NH2; dans
lesquels lesdits peptides procurent une rasistance accrue a la
sterilisation par ionisation, aux radicaux reactifs, et a Ioxydation tout
en maintenant un effet pharmacologique similaire compar6 aux peptides
analogues contenant du D-Tryptophane et ne contenant pas au moins un
D-2-alkylTryptophane. 65  5. Les peptides bioactifs selon la revendication
4 dans lesquels le groupe alkyle inferieur contient de un trois atomes de
carbone. 26    ...~~~~~~~~~~~~~~~~~~~~~~~~II!II II 11 1111 III EP 0 531 461
B1*   c   L   M   S 6. Les peptides bloactifs selon la revendication 5 dans
lesquels le groupement alkyle est m6thyle, ethyle ou isopropyle. 7. Les
peptides bioactifs selon la revendication 4 dans lesquels le dit peptide
bioactif est GpU His Trp Ser Tyr Trp Lou Arg Pro Gly10 1    5 10     dans
lequel le rdsidu acide Glutamique a la position 1 est Pyro-Glu, le residu
Tryptophane a la position 6 est D-2-m~thyl-Trp, et le r~sidu Glycine & la
position 10 est Gly-NH2; Glu His Trp Ser TSr Trp Lou Arg Pro dans lequel le
r6sidu acide Glutamique a la position 1 est Pyro-Glu, le r6sidu Tryptophane
a la position. 6 est D-2-methyl-Trp, et le residu Proline a la position 9
est Pro-NHCH2CH3; 20                             Pro Gln Gln Trp Phe Trp
Trp Met 1                       5 dans loquel le residu Proline h la
position 1 est D-Proline, les residus Tryptophane aux positions 4 et 6 sont
D-Trp, Is residu Tryptophane a la position 7 est D-2-ethyl-Trp, et le
rdsidu Methionine  Ia. position 25     8 est Met-NH2; Arg Trp Phe Trp Leu
Met 1                       5 30     dans lequel le r6sidu Tryptophane A la
position 2 est D-Trp, le residu Ph~nylalanine a la position 3 est
N-methyl-Phe, le r6esidu Tryptophane  l Ia position 4 est
D-2-isoPropyl-Trp, et. Ie residu MethionineA. a position 6 est Met-NH2; His
Trp Ala Trp Phe Lys dans lequel le residu Tryptophane a la position 2 est
D-2-methyl-Trp, le residu Phenylalanine N la position 5 est D-Phe, et le
residu Lysine h la position 6 set Lys-NH2. 40  8. Les peptides bioactifs
selon la revendication 4 dans lesquels le dit peptide bioactif est Phe Cys
Phe Trp L a Thr Cys 45     dansloqusl le residu Ph~nylalaline A la position
1 est D-Phe, le residu Tryptophane A la position 4 est D-3-methyl-Trp, et
le residu Cysteine a la position 7 est Cys-NHCH(CH20H)CHOHCH3 et dans
lequsl les rdsidus Cystdine sont liis l'un A I'autre par un pont disulfure
cyclique; ou Phe Cys Tyr Trp L a Val Cys Trp dans lequel le residu
Phenylalanine a la position 1 est D-Phe, le residu Tryptophane a la
position 4 est 



D-2-m6thyl-Trp, et le residu Tryptophane a la position 8 est Trp-NH2, dans
lequel les r6sidus Cystdine sont liies l'un b I'autre par un pont disulfure
cyclique. 56 27    ,   L   PI  S 9. Peptides bloactifs contenant des
residus D-2-alkylTryptophane dans lesquels les dits peptides sont Glu His
Trp Ser TXr Trp Leu Arg Pro G1l dans lesquels le r6sidu acide Glutamique a
la position 1 est Pyro-Glu, le residu Tryptophane a la position 6 est
D-2-mdthyl-Trp, et le r6sidu Glycine a la position 10 est Gly-NIH2; 10 Glu
His Trp Ser Tr Trp Lou Arg Pro dans lequel le residu acide Glutamique  l la
position 1 est Pyro-Glu, le residu Tryptophane h la position 15     6 est
D-2-methyl-Trp et le r6sidu Proline a la position 9 est Pro-N.HCH2CH3; Pro
GIn Gin Trp Phe Trp Trp Met 20     dans lequel le residu Proline A la
position 1 est D-Proline, les residus Tryptophane aux positions. 4 et 6
K..'       sont D-Trp, le rdsidu Tryptophane  l la position 7 est.
D-2-dthyl-Trp et to residu Methionine a la position 8 est Met-NH2; 25
~~~~~~~Ajr  Trp Phe Trp Leu Met 25                                 ArSr
h    r    o   ~ dans lequel le r~sidu Tryptophane & la position 2 est
D-Trp, le rdsIdu Phenylaianine  l la position 3 est N-methyl-Phe, le r~sidu
Tryptophane & la position 4 est D-2-isoPropyl-Trp, et le r6sidu Methionine.
a la position 6 est Met-NH2; 0.: Phe Cys Phe Trp L s Thr Cys dans lequel
le. rsidu Phenylalanine a la position 1 est. D-Phe, le residu Tryptophane &
la position 4 est 35     D-2-methyl-Trp, et le rdsidu Cysteine & la
position 7 est Cys-NHCH(CH20H)CHOHCHe et dans loquel les residus Cysteine
sont lies l'un & l'autre par un pont disulfure cycliqye; Phe. Cys Tyr TrpL
s Val Cys Trp 40 dans loquel le residu Phenylalanine a la position 1 est
D-Phe, le residu Tryptophane & la position 4 est D-2-m~thyl-Trp, et le
r~sidu Tryptophane h la position 8 est Trp-NH2 dans lesquels les unit6s
Cysteine sont liees l'une & l'autre par un pont disulfure cyclique; et 45
His Trp Ala Trp Phe Lys 1                ~~~~5 dans lequel le residu
Tryptophane A la position 2 est D-2-methyl-Trp, le residu Ph6nylalanine &
la so     position S est D-Phe, et le rdsidu Lysine & la position 6 est
Lys-NH2. 10. MWthode permettant de Prolonger I'activit4 pharmacologique
d'un peptide bioactif contenant un ou plusieurs residus D-Tryptophane, qui
consiste & remplacer au moins un r6sidu D-Tryptophane du dit peptide par un
rdsidu D-2-alkylTryptophane de maniere h augmenter la resistance du dit
peptide a la 55     degradation par I'oxygbne, les radicaux reactifs et
autres groupements reactifs tout en maintenant un 



effet biologique similaire comparativement A des peptides bioactifs
analogues dans lesquels le residu Tryptophane n'est pas ainsi remplace. 28
11. Methode permettant de conserver l'efficacit6 pharmacologique d'un
peptide bloactif contenantu. Uf:ou plusleurs rdsidus Tryptophane et devant
8tre sterilis6 ou expose A des groupements actifs ou actives pendant sa
fabrication, qui consiste A remplacer au moins un residu D-Tryptophane du
dit peptide par un residu D-2-alkylTryptophane de manibre a augmenter la
rdsistance du dit peptide.aux effets de la 5..    st6rilisation ou de
l'exposition a des groupements actifs ou actives comparativement A des
peptides bloactifs analogues dans lesquels aucun r6sidu Tryptophane n'est
ainsi remplac6. 12. M~thode selon la revendication 11 dans laquelle le
peptide bloactif est sterilis4 par exposition & des radiations ionisantes.
-10 13. Methode selon la revendication 11, dans laquelle le peptide est
exposd a des groupements actifs ou actives pr6sents dans des substances a
liberation contr8l1e a base de polymbres d'acides polylacti-
que-polyglycolique. i6  Revendications pour les Etats contractants
sulvants: ES, OR 1. Proc~d6 de preparation de peptides bioactifs contenant
des r6sidus D-Tryptophane dans lesquels au moins un r6sidu D-Tryptophane
est remplac6 par D-2-alkylTryptophane possedant un groupe alkyle inferieur
substitu t la position num6ro 2, ledit D-2-alkylTryptophane conf6rant au
peptide une" 20     resistance accrue & I'oxydation tout en maintenant pour
l'ossentiel le m8me effet pharmacologique quo les peptides bioactifs
analogues dans lesquels au moins un residu Tryptophane n'est pas remplace,
caracterise on ce que les peptides sont synthbftiss selon la m~thode
conventionnelle de synthose, saoit en phase soluble soit en phase solide.
25  2. Proc~d6 selon la revendication 1 dans lequel, dans les peptides
bioactifs, le groupe alkyle infdrieur :     comprend de 1 A 3 carbones. 3.
Proc~de selon la revendication 2 dans loquel, dans les peptides bioactifs,
le groupe alkyle inferieur est m6thyle, ethyle ou isoPropyle. 4. Proced6
selon la revendication 1 dans lequel los peptides bioactifs ont la formule
A-D-2-alk-Trp-B dans laquelle alk est un groupe alkyle inferieur; A est Glu
His Trp Ser T~r dans loquel le residu acide Glutamique est pyroGlu;
D-Phe-Cys-Phe; D-Phe-Cys-Tyr; 40                                 Pro Gln
Gln Trp Phe Trp .1               ~~~~5 dans lequel le rdsidu Proline est
D-Pro et les r"sidus Tryptophane aux positions 4 et 6 sont D-Trp; Arg-
D-Trp-N-methyl-Phe; ou His; et 45     B est Leu Arg Pro Gly, 60     dans
lequel le rdsidu Glyclne est Gly-NH2; Leu-Arg-Pro-NHCN2 CH3;
Lys-Thr-Cys-NHCH(CH2 OH)- CHOH(CHs), L s Val Cys Trp 



s6 dans loquel le rdsidu Tryptophane est Trp-NH2; Met-NH2; Leu-Met-NH2 ou
29    EP 0 531 461 BI                     | 1|1|||| ||| ||||| || || C   L
M   S Ala Trp Phe Lys dans lequel le r6sidu Phenylalanine est D-Phe at le
residu Lysine est Lys-NH2, a condition quo: 5      lorsque A.est Glu His
Trp Ser T~r, 1 tO     dans lequel to rdsidu acide Glutamique est pyroGlu, B
est Leu Arg Pro Gly 1 15     dans lequel le residu Glycine est GlyNH2 ou
Leu-Arg-Pro-NHCH2CCHI; lorsque A est D-Phe-Cys-Phe, B est
Lys-Thr-Cys-NHCH(CH2OH)CHOH(CHe) dans lequel les r6sidus Cyst~ine sont lies
l'un a l'autre par un pont disulfure cyclique; .orsque A est D-Phe-Cys-Tyr,
B est 20                                       Lys Val Cys Trp dans lequel
le r6sidu Tryptophane est Trp-NH2 et les rdsidus Cystelne sont lids l'un a
l'autre par. un': -- pont disulfure cyclique; 26     lorsque A est Pro  Gin
Gin Trp Phe5 Trp dans lequel le residu Proline est D-Pro et les r"sidus  ,
Tryptophane aux positions 4 et 6 sont des D-Trp, B est Met-NH2 lorsque A
est Arg-D-Trp-N-m6thyl- Phe, B est Leu-Met-NH2; et lorsque A est His, B est
Ala Trp Phe Lys 30 :  '- '-dans lequel le r6sidu Phenylalanine est D-Phe ot
le residu Lysine est Lys-NH2; dans lesquels lesdits peptides Procurent une
resistance accrue   l la st6rilisation par lonisation, aux radicaux
rdactifs, et h I'oxydation tout en .maintenant un effet pharmacologique
similaire compar6 aux peptides analogues 36     contenant du D-Tryptophane
et no contenant pas au moins un D-2-alkylTryptophane. 6. Proc~d4 selon ia
revendication 4 dans lequel, dans lea peptides bioactifs, le groupe alkyle
inf6rieur comporte 1 h 3 atomes de carbone. -' 40  6. Proc6dd selon la
revendication 5 dans lequel, dans les peptides bioactifs, le groupe alkyle
est m6thyle, 6thyle ou isoPropyle. 7. Proc~d4 selon la revendication 4 dans
lequel le peptide bioactif est 45                     Glu His Trp Ser Tgr
Trp Leu Arg Pro G1g dans lequel le r6sidu acide Glutamique a la position 1
est Pyro-Glu, le r~sidu Tryptophane  l la position 6 est D-2-methyl-Trp, et
le r6sidu Glycine a la position 10 est Gly-NH2; 50 Glu His Trp Ser Tgr Trp
Leu Arg Pro dans loquel le residu acide Glutamique a la position 1 est
Pyro-Glu, le rdsidu Tryptophane  l la position S5     6 est D-2-methyl-Trpi
et le r6sidu Proline A la position 9 est Pro-NHCH2CH3; 



Pro Gln GIn Trp Phe Trp Trp Met 10     5 30    EP 0 531 461 B1
1   11111 liii Hill II iii * C   L   1M   S* dans loquel le r6sidu Proline
A la position 1 est D-Proline, les rdsidus Tryptophane aux positions 4 et 6
*sont D-Trp, le r6sidu Tryptophane  l la position 7 est D-2-6thyl-Trp, et
le residu Methionine  l la position- - 8 est Met-NH2; S_  5
Arg  Trp  Phe Trp Leu Met 2.  5 dans lequel le rdsidu Tryptophane  l la
position 2 est D-Trp, le residu Phenylalanine k la position 3 est
N-methyl-Phe, le residu Tryptophane  l la position 4 est D-2-isoPropyl-Trp,
et le residu Methlonine a la tO     position 6 est Met-NH2; His Trp Ala Trp
Phe LyS 18     dans lequel le residu Tryptophane   l la position 2 est
D-2-methyl-Trp, le residu Phinylalanine a la position 5 est D-Phe, et le
r6sidu Lysine a la position 6 est Lys-NH2. 8. Proced4 selon la
revendication 4 dans lequel le peptide bioactif est 20
Phe Cys Phe Trp  L  s Thr Cys dans lequel le r~sidu Phinylalaline a la
position 1 est D-Phe, le residu Tryptophane a la position 4.est
D-3-m~thyl-Trp, et le residu Cysteine & la position 7 est
Cys-NHCH(CH20H)CHOHCH3 et dans lequel 25     les r6sidus Cyst~ine sont lies
l'un a I'autre par un pont disulfure cycliquecyclique; ou Phe Cys Tyr Trp L
s Val Cys Trp :.:     dans lequel le r6sidu Ph6nylalanine a la position 1
est D-Phe, le residu Tryptophane a la position 4 est D-2-m~thyl-Trp, et le:
rsidu Tryptophane a la position 8 est Trp-NH2, dans lequel les. rsidus
Cystdine sont liees l'une A I'autre par un pont disulfure cycliquecyclique.
9. Proced6 selon la revendication 1 dans lequel les.peptides bioactifs
contiennent des.residus D-Z2-, as     alkylTryptophane dans lesquels
lesdits peptides sont Glu His Trp Ser Tgr Trp Leu Arg Pro G1 . . ........40
ldans lesquels le r6sidu acide Glutamique a la position 1 est Pyro-Glu, -le
r6sidu Tryptophane a la position 6 est D-2-methyl-Trp, et le residu Glycine
ba la position 10 est Gly-NH2; Glu His Trp Ser T~r Trp Leu Arg Pro 45 dans
lequel le residu acide Glutamique A la position 1 est Pyro-Glu, le r~sidu
Tryptophane a la position 6 est D-2-m~thyl-Trp et le rdsidu Proline  l la
position 9 est Pro-NHCH2CH3; Pro Gin Gin TrpPhe Trp Trp Met 50 dans lequel
le r~sidu Proline  l la position 1 est D-Proline, les residus Tryptophane
aux positions 4 et 6 sont D-Trp, le residu Tryptophane a la position 7 est
D-2-4thyl-Trp et Is rdsidu M~thionine & la position 8 est Met-NH2; 55 Arg
Trp Phe Trp Leu Met 



31    dans lequel le r6sidu Tryptophane a la position 2 est D-Trp, le
r~siduPhenylalanine a la position 3 est N-m~thyl-Phe, le residu Tryptophane
a la position 4 est D-2-isoPropyl-Trp, et le rdsidu M6thionine d la
position 6 est Met-NH2; Phe Cys Phe Trp Lps Thr Cys dans lequel le rdsidu
Phenylalanine a la position 1 est D-Phe, le rdsidu Tryptophane a la
position 4 est D-2-mrthyl-Trp, at le r6sidu Cysteine a la position 7 est
Cys-NHCH(CH20H)CHOHCHs et dans lequel 10     les rdsidus Cysteine sont 114s
t'un a t'autre par un pont disulfure cyclique; Phe Cys Tyr Trp L V Yal Cys
Trp t5 dans lequel le rdsidu Phdnylalanine a la position 1 est D-Phe, le
r~sidu Tryptophane a la position 4 est D-2-m~thyl-Trp, et le rdsidu
Tryptophane b la position 8 est Trp-NH2 dans lesquels les unites Cysteine
sont IiMes lPune A I autre par un pont disulfure cyclique;et 20 Al>
His Trp Ala Trp Phe Lys 1~~~~~ dans lequel le residu Tryptophane A la
position 2 est D-2-m6thyt-Trp, le r6sidu Phpnylakanine & la :26    position
5 est D-Phe, ot le rdsidu Lysine a la position 6 est Lys-NH2. ..-.
:.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. : 30 ..: ..... .... . .. ..... 35 40
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