
EP 0136475  B1 Description Background of the Invention The present
invention relates to novel growth hormone-releasing peptides and method for
increasing 5 the release of growth hormone levels in mammals therewith.
Recently, growth hormone-releasing factors (GRF) of human pancreatic islet
tumor origin (hpGRF) were isolated, characterized, and shown to process
growth hormone(GH)-releasing activity in rat anterior pituitary in vitro
and in vivo by (1) R. Guillemin, P. Brazeau, P. Bohlen, F. Esch, N. Ling,
and W. B. Wehrenberg [Science, 218, 585 (1982)] and (2) J. Spiess, J.
Rivier, M. Thomer, and W. Vale [Biochemistry, 10  21, 6037 (1982)].
Further, a synthetic hp [err] an amidated fragment of the natural hp GRF,
was reported to possess full intrinsic biological activity by Spiess et al.
of reference (2). The European patent applications, publication numbers 0
117 134 and 0 121 764 also relate to novel growth hormone- releasing
peptides. 15 20 25 30 35 40 45 50 55 60 65    EP0136 475 B1    EP 0136 475
B1    EP 0136475 B1 Since these hpGRF peptides 29 to 44 amino acid units
with their molecular weights ranging from 3,085 to 5,035 Daltons, it is
desirable to increase their potency so that the dosages administered for
practical purpose could be reduced for eliciting the release of suitable
levels of GH in mammals. It is, therefore, an object of the present
invention to provide more potent peptides which mimic hpGRF and are
effective for 5 increasing the release of growth hormone to suitable levels
in mammals. Summary of the Invention Surprisingly, this objective is
achieved by replacing the natural amino acids in positions 1, 2 and 3, as
well as derivatizing the N-terminal amino acid residue in hpGRF 1 to 29, 1
to 40 and 1 to 44 as expressed 10 below by the structural formulas (I),
(II), and (III) respectively. The results are unexpected especially in view
of reports by N. Ling and P. Brazeau [The Endocrine Society Program and
Abstracts, 65th Annual Meeting, 



No. 295, June 8 to 10, 1983, at San Antonio, Texas] which indicate that
[err] and [err] hpGRF analogs have low potency with respect to the natural
peptide, and by J. Rivier et .a.l [Abstract 8th American Peptide Symposium,
May 22-27, 1983, paper 10-B1, who indicated for hpGRF (1-27) "some
manipulation of the 15 Tyr residue is compatible as long as a free amino
terminus is conserved," Description of the invention The polypeptides of
the present invention are depicted by the structures of formulas (I), (II),
and (111) below: 20 [err] [err] 20 Ser-Arg-R2 [err] 44 Wherein [err] is
hydrogen or [err] straight- or branched-chain alkanoyl; R2 is [err] or OR,
wherein R3 60  and [err] are selected from the group consisting of hydrogen
and a straight- or branched-chain alkyl group containing 1-6 carbon atoms;
A represents a member selected from tyrosyl, D-tyrosyl, or histidyl, B
represents a member selected from alanyl, D-alanyl, C represents a member
selected from aspartyl and D- aspartyl; X is asparaginyl or D-asparaginyl;
Y is norleucyl or methionyl; with the proviso and the pharmaceutically
acceptable salts thereof. * that either B and/ or C and/or X be a D amino
acid; 65     Preferred compounds of the invention are represented by
Formulas (I), (II), or (III) wherein [err]    EP 0136475 B1 and [err] are
selected from those described above; and A Is selected from tyrosyl,
D-tyrosyl, histidyl, D- histidyl; B is selected from alanyl, D-alanyl,
leucyl, D-leucyl; C is selected from aspartyl, D-aspartyl, glutamyl and
D-glutamyl; X is selected from asparaginyl or D-asparaginyl; Y is selected
from norleucyl or methionyl; with the above-mentioned proviso; and the
pharmaceutically acceptable salts thereof. 5     Another preferred group of
compounds of the invention have the Formula (I) configuration, wherein
[err] is selected from hydrogen or [err] alkanoyl; R2 is [err] or [err]
and [err] are each selected from hydrogen and [err] alkyl; A is selected
from tyrosyl, D-tyrosyl or histidyl; B is alanyl or D-alanyl; C is aspartyl
or D-aspartyl; X is asparaginyl or D-asparaginyl; Y is norleucyl or
methionyl; with the above- mentioned proviso; and the pharmaceutically
acceptable salts thereof. 10    The most preferred group of compounds of
the invention have the Formula (I) configuration, wherein [err] Is selected
from hydrogen or acetyl. [err] is NH2; A is selected from tyrosyl,
D-tyrosyl or histidyl; B is alanyl or D-alanyl; C is aspartyl or
D-aspartyl; X is asparaginyl or D-asparaginyl; und Y is norleucyl or
methionyl; with the above-mentioned proviso; and the pharmaceutically
acceptable salts thereof. The term "pharmaceutically acceptable salts" as
used herein refers to non-toxic alkali metal, alkaline 15 earth metal,
ammonium, organoammonium and metallic salts commonly used in the
pharmaceutical industry. These salts include, but are not limited to, the
sodium, potassium, lithium, calcium, magnesium, zinc, ammonium and
trimethylammonium salts which are prepared by methods well known in the
art. The term also includes non-toxic acid addition salts such as
hydrochloride, hydrobromide, acetate, phosphate, sulfate, citrate, laurate,
stearate, pamoate, and oleate, but are not limited to them. These acid
addition salts 20 are also prepared by methods well known in the art. In
keeping with the standard nomenclature, abbreviations for chiral amino acid
residues used in the 



present specification and claims are as follows: Abbreviation
Name 25 His                               L-hist idyl Ser
L-serinyl 30                  Asp                                L-aspartyl
D-Asp                             D-aspartyl Ala
L-alanyl D-Ala                             D-alanyl Val
L-val inyl Phe                               L-phenylalanyl 40
Thr                               L- threonyl Asn
L-asparaginyl D-Asn                            D-asparaginyl 45
Tyr                               L- tyros inyl Arg
L-arginyl Leu                               L-leucyl 50
D-Leu                             D-leucyl Nle
L-norleucyl Lys                               L- lysyl 55
Gln                               L-glutaminyl Met
L-methionyl Ile                               L-isoleucyl 60
Glu                                 L-glutamyl D-Glu
D-glutamyl D-Tyr                             D-tyrosyl D-His
D-histidyl 65                   -                                 _ 6    EP
0136 475 B1 Abbreviation                     Name D-Phe
D-phenylalanyl (4-C1)Phe                 L-4-chlorophenylalanyl D-(4-Cl)Phe
D-4-chlorophenylalanyl (4-Br)Phe                 L-4-bromophenylalanyl 10
D-(4-Br)Phe               D-4-bromophenylalanyl (4-F)Pbe
L-4-fluorophdnylalanyl 15          D-(4-F)Phe
D-4-fluorophenylalanyl (4-MeO)Phe                L-4-methoxyphenylalanyl
D-(4-MeO)Ph3              D-4-methoxyphenylalanyl 20           (4-[err])Phe
L-4-benzloxyphenylalanyl D-(4-[err])Phe            D-4-benzloxyphenylalanyl



Trp                       L-tryptophyl 25          R-Trp
D-tryptophyl (5-F)Trp                  L-5-fluorotryptophyl D-(5-F)Trp
D-5-fl uorotryptophyl 30           (5-C1)Trp
L-5-chlorotryptophyl D-(5-C1)Trp               D-5-chlorotryptophyl
(5-Br)trp                 L-5-bromotryptophyl 35          D-(5-Br)Trp
D-5-bromotryptophyl (5-MeO)Trp                L-5-methoxytryptophyl D-
(5-MeO)Trp             D-5-methoxytryptophyl 40           (5-Me)Trp
L-5-methyltryptophyl D-(5-Me)Trp               D-5-methyltryptophyl Unless
otherwise specified, the amino acid residues that are named herein without
the prefix. L will 45 refer to the naturally occurring absolute
configuration L. The [err] group refers to the substituent on the N-
terminus amino acid (position 1) of the peptide according to standard
nomenclature. Other abbreviations used in the present specification are: 50
Fmoc       =         fluorenylmethyloxycarbonyl Boc
t-butyloxycarbonyl Tos       -          [err]-toluenesulfonyl hplc      -
high-performance liquid chromatography tlc                  thin-layer
chromatography 60          TFA                  trifluoroacetic acid Ac
acetyl Solid-phase synthesis of the Formulas (I), (II), and (III) peptides
can be carried out on a Beckman 990 65 automatic peptide synthesizer.
Preparative HPLC can be performed on a thick-walled glass column (2.5 x 7
EP 0136475 B1 45 cm) containing Whatman LRP-1 reverse phase packing [err]
silica 13-20 [err]) pumped with Fluid Metering Company pump and pulse
damper. Amino acid analyses can be run on a Beckman 119 CL analyzer and
processed with a System AA computing Integrator. Amino acid derivatives
utilized in the preparation of the compounds of the present invention are 5
available from several chemical supply houses Including: Bachem, Inc.,
Torrance, California, and Chemical Dynamics, Inc., Plalnfield, New Jersey.
The peptides having the Formulas (I), (II), and (III) configurations can be
conveniently prepared by standard solid-phase techniques; for example, the
C-terminal protected amino acid can be attached to a chloromethyl resin, a
hydroxymethyl resin, a benzhydrylamine (BHA) resin, or a p-methylbenzyl- 10
hydrylamine (p-Me-BHA) resin. One such chloromethyl resin is sold under the
trade name Bio-Beads SX-1 by Bio Rad Laboratories, Richmond, California.
The preparation of the hydroxymethyl resin is described by Bodansky et al.,
Chem. Ind (London) 38, 1957 (1966). The BHA resin has been described by
Pietta and Marshall, Chem. Commun. 650(1970) and commercially available
from Bachem, Inc., Torrance, California. According to an embodiment of the
invention, the peptides of Formulas (I), (II), and (III) are prepared by 15
means of solid-phase peptide synthesis by standard procedures, although it
may also be prepared by 



treatment of the peptide-resin with ammonia to give the desired side-chain
protected amide or with an alkylamine to give a side-chain protected
alkylamide or dialkylamide. The [err]-amino protecting group is Fmoc, and
the side-chain protecting group is t-Bu instead of benzyl for the
appropriate amino acid when the chloromethyl or hydroxymethyl resin is
used. 20     Side-chain protection can then be removed in the usual fashion
by treatment with HF to give the free peptide amides, alkylamides, or
dialkylamides. In preparing the esters of this invention, the resins used
to prepare the acids of Formulas (I), (II), and (III) ([err] = OH) can be
employed, and the side-chain protected peptide can be cleaved with a base
and an appropriate alcohol, i.e., methanol. Side-chain protecting groups
can then be removed in the usual fashion 25 by treatment with HF to obtain
the desired ester. The solid-phase procedure discussed above is well known
in the art and has been essentially described by Stewart and Young, Solid
Phase Peptide Synthesis, Freeman and Company, San Francisco, California
(1969). 30 35 40 45 50 55 60    EP 0136475 B1 FLOW DIAGRAM I Preparation of
[err] BHA Resin + Boc-Arg(Tos) [err] Boc-Arg (Tos) -BHA Resin (a) [err]
wash (b) 33% [err] twice (c ) CH2C12 wash (d) [err] wash (e)  [err] wash
(f) [err] twice (g) [err] wash Boc-Arg(Tos)-BHA Resin (1) Boc-Ser([err]),
A, B (2) Boc-Met, A, B (3) Boc-Ile, A, B (4) Boc-Asp([err]), A, B (5)
Boc-Gln, A, B (6) Boc-Leu, A, B (7) Boc-Leu, A, B (8) Boc-Lys(4-[err]) A, B
(9) Boc-Arg(Tos), A, B 



(10) Boc-Ala, A, B (11) Boc-Ser[err], A, B (12) Boc-Leu, A, B (13) Boc-Gln,
A, B (14) Boc-Gly, A, B (15) Boc-Leu, A, B (16) Boc-Val, A, B (17)
Boc-Lys(4-[err], A, B (18) Boc-Arg(Tos), A, B (19) Boc-Tyr(4-[err]), A, B 9
EP 0136475 B1 FLOW DIAGRAM I (Continued) (20) Boc-Ser([err]) MeOH wash,
cycle B 10                                   (21) Boc-Asn, A, B (22)
.Boc-Thr(OCH2), A, B (23) Boc-Phe, A, B 15
(24) Boc-Ile, A, B (25) Boc-Ala, A, B (26) Boc-Asp(OCH2), A, B 20
(27) Boc-D-Ala, A, B (28) Boc-Tyr, A, B 25
D-Ala2hpGRF(I-29)-BHA  Resin (a) HF, dimethylsulfide, 30
pi-creso 1 (b) Et2O wash (c) HOAc, Sephadex G-50 column 35 chromatography
(d) Lyophilize (e) Chromatography:octsdecyl- *  40
silane  silica, 1$-50% CH3CN/H20/0.%Z TFA/80 psi (0) Lyophilize 45 [D-A1a2)
-hpGRF(l-29)-NH2 50 To prepare formula (11) analogs, the C-terminal
protected amino acid Boo-alanine is attached to the desired resin as
described for preparing formula (1) peptides; likewise, to prepare formula
(0I) analogs, the C-terminal protected amino acid Boc-leucine is attached
to the desired resin. The subsequent amino acid groups are then
sequentially coupled to the solid phase in the manner described in Flow
Diagram 1. S6     To prepare a N-terminal alkanoyl JR' of (1), ("I), and
(111)] peptide, the peptide bonded to the resin is 



allowed to stir in 5to 20% solutions of the appropriate acid anhydride in
CH2CI2 containing triethylamine or other standard acid accepting bases for
20 to 120 minutes at room temperature. Subsequently, the standard reagents
for cleaving the peptide from the resin is used to obtain the desired
peptide of formulas ({1,  ), or (111). so     Thus, by the above-mentioned
procedure, the following peptides are prepared: 65 10    EP 0136475 B1
[N-Acety1 1-bpGRF(1-29)-NH2 D-Tyrt1-hpGRF(1-29)-NH2 (N-Acetyl-D-Tyrl
l-hpGRF(l-29) -NH2 [N-Acetyl1,D-Ala21-bpGRF(1-29) -NH2 [D-Asp3]
-hpGRF(1-29) -NH2 '           EN-Acetyl ,D-Asp3l-bpGRF(1-29)-NH2
(D-Tyr1,D-Ala2]-hpGRF(1-29)-NH2 [N-Acetyl-D-Tyrl ,D-1Ala2]-hpGRF(1-29) -NH2
[His1 ,D-Ala2J-bpGRF(1-29)-NfH2 [N-Acetyl-Hisl ,D-Ala2]-hpGRF(1-29) -NH2
[3)-Tyrl,D-Ala2,D-Asp3]-hpGRF(1-29)-NH2 20 (N-Acetyl-D-Tyrl
,D-Ala2,D-Asp3]-hpGRF(1-29)-NH{2 (Hisl,D-Ala2 ,D-Asp3]-hpGRF(1-29)-NH2 25
[N-Acetyl-Hisl,D-Ala2,D-Asp3 I -hpGRF(1-29) -NH2 [D-Asn81 -hpGRF (1-29)
-NH2 [R-Ala2 ,Nle27 -hpGRF(1-29) -NH2 30
EHisl,D-Ala2,Nle27J-hpGRF(1-29)-NH2 [P-Ala2 ,D-Asn8,Nle271-hpGRF(1-29)-NH2
ER-Asp3,D-Asn8,Nle27 1-hpGRF(1-29) -NH2 35;          [P-Ala2
,D-Asp3,D-Asn8,Nle27]-hpGRF(1-29).-NH2 [D-His1 ]-hpGRF(1-29)-NH2
[N-Acetyl-D-Hisl ]-hpGRF(1-29)-NH2 40           [D-Leu2  b -hpGRP(1-29)
-NH2 [N-Acetyl,D-Leu2 ]-hpGRF(1-29) -NH2 [Asp3 j-bpGRF(1-29)-NH2 45
[N-Acetyl ,Asp3 ]-hpGRF(-29) -NH2 [E-Glu3 I -hpGRF(1-29) -NH2 [N-Acetyl
,D-Glu3 I-hpGRF(1-29) -NH2 50           [D-Ala2 ]-hpGRF(1-40)-NH2 CD-Ala2 I
-hpGRF(1-44) -NH2 (N-Acetyl ,D-Ala2I-bpGRF(1-40) -NH2 65
[N-Ace.tyl ,D-Ala2]-hpGRF(1-44)-NH2 Accordingly, the present invention
Includes pharmaceutical compositions comprising at least one of 60 the
peptides of formulas I1), (II), or {111) as an active Ingredient, in
association with a pharmaceutical carrier 



or diluent for use in stimulating growth-hormone release in mammals as
follows: 65    EP 0136 475 B1
Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- 6        Arg-R2; A,
~~~~~~~~~~(I) or I0 RI-A-B-C-Ala-Ile-Pb eThr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- 5
~Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 or 20
Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu- J\_/
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- 2S
Ala-Arg-Leu-R2; (III) wherein RI is hydrogen or CI-C6 straight- or
branched- chain alkanoyl; R2 is NR3R4 or OR3; RI and R4 are 30 selected
from the group consisting of hydrogen and a straight- or branched-chain
alkyl group containing one to six carbon atoms; A represents a member
selected from tyrosyl, D-tyrosyl and histidyl, B represents a member
selected from alanyl and D-alanyl, C represents a member selected from
aspartyl and D-aspartyl; X represents asparaginyl or D-asparaginyl; Y
represents norleucyl or methionyl; with the proviso that either B and/or C
and/or X be a D amino acid; and the pharmaceutically acceptable salts
thereof. 35    In practice, it has been found that the Formulas (1), (11),
and (111) compounds of the present Invention are effective for increasing
the release of growth hormone in mammals when administered thereto in an
amount sufficient to provide said-treated mammals with from 0.000001 to 0.1
mg/kg of mammalian body weight/day of said Formulas (1), (11), or (111)
compound. Preferred peptides for increasing release of growth hormone In
mammals have a structure selected 40 from Formulas (1), (11), or (ill)
above, wherein RI, R2, R3 and R4 are selected from those described above, A
is tyrosyl, D-tyrosyl or histidyl, B is alanyl or D-alanyl; C is aspartyl
or D-aspartyl; X is asparaginyl or D- asparaginyl; Y is norleueyl or
methionyl; with the above-mentioned proviso; and the pharmaceutically
acceptable salts thereof. Another preferred group of compounds of the
present invention effective for Increasing growth 45 hormone-release in
mammals have the structure illustrated by Formula (I) wherein RI is
hydrogen or Cl-Ca alkanoyl; R2 is NR3R4 or OR3; R3 and RI are each hydrogen
or a straight- or branched-chain or Cj-C3 alkyl; A is tyrosyl, D-tyrosyl,
or histidyl; B is alanyl or D-alanyl; C is aspartyl or D-aspartyl; X is
asparaginyl or D-asparginyl; Y is norleucyl or methionyl; with the
above-mentioned proviso; and the pharmaceutically acceptable salts thereof.
50    The most preferred group of compounds of the invention have the
Formula (1) configuration, wherein RI is selected from hydrogen or acetyl;
R2 is NH2; A is selected from tyrosyl, D-tyrosyl or histidyl; B is alanyl
or D-alanyl; C is aspartyl or D-aspartyl; X is asparaginyl or
D-asparaginyl; and Y is norleucyl or methionyl; with the above-mentioned
proviso; and the pharmaceutically acceptable salts thereof. 



These peptides are useful for treatment for symptoms related to growth
hormone deficiencies, for 55 increasing wool growth, for increasing rate of
growth of meat-producing animals, for Improving carcass quality In
meat-producing animals (i.e., more protein and less fat), for improving
feed efficiency in meat- producing animals and dairy cows, for increasing
milk production in dairy herds, and in healing wounds. In order to
facilitate a further understanding of the Invention, the following examples
are presented primarily for the purpose of illustrating certain more
specific details thereof. The invention is not to be 60 deemed limited
thereby except as defined In the claims. Example 1 Protected human
pancreatic growth hormone-releasing factor (9-29)-benzhydrylamine resin
Benzhydrylamlne polystrene resin (commercially available from Bachem, Inc.,
Torrance, California) e5 (6.0 9, 3.00 mmol) in the chloride Ion form is
placed in the reaction vessel of a Beckman 990 automatic 12    EP 0 136 475
B1 peptide synthesizer programmed to carry out the following work-wash
cycle: (a) CH2CI2; (bI 33% trfluoroacetic acid in CH2CI2 (two times for one
and 25 minutes each); (c) CH2CI2; (d) C2HBOH; (e) CH2CI2; (f) 10% (C2Hq)3N
In CHCI3 (two times for two minutes each); and (g) CH2C12. The neutralized
resin Is stirred with t-butyloxycarbonyl(Boc)-N-tosyl-l-arginine
[Boc-Arg{Tos)l and 5 dilsopropylcarbodlimide (6 mmol) in CH2CI2 for one
hour, and the resulting amino acid resin Is then cycled through the steps
(a) through (g) in the above wash program. The following L-amino acids (3
mmol) are then coupled successively by the same reaction cycle:
Boc-Ser(benzyl), Boc-Met, Boc-lie, Boc-Asp(benzyl), Boc-GIn, Boc-Leu,
Boc-Leu, Boc-Lys(4-chlorocarbenzoxy), Boc-Arg(Tos), Boc-Ala,
Boc-Ser(benzyl), Boo- Leu, Boo-Gin, Boc-Gly, Boc-Leu, Boc-Val,
Boc-Lys(4-chlorocarbenzoxy), Boc-Arg(tosyl), Boc-Tyr(4- 10 bromocarbenzoxy)
and Boc-Ser(benzyl), except that Boc-Gin was coupled in the presence of
1-hydroxy- benzotriazole (6 mmol) in dimethylformamide solution. The
completed peptide-benzhydrylamine resin, with the N-terminal Boo group
removed, was then washed with CHsOH and air dried to give 11.79 9 of
material. 75                                       Example 2 Preparation of
protected D-tyrosine-1-human pancreatic growth hormone-releasing factor
(1-29)- benzhydrylamine resin Peptide benzhydrylamine resin (0.98 g, 0.25
mmol) containing the 9-29 residues of the peptide as described in Example 1
is subjected to the work-wash cycle also described In Example 1. The
neutralized 20 resin is stirred with Soc-L-asparaglne (0.75 mmol),
diisopropylcarbodiimide (0.75 mmol), and 1-hydroxy- i\_J     benzotriazole
(0.75 mmol) in dimethylformamide. The following amino acid derivatives
(0.75 mmol) are then coupled successively by the same treatment cycle
described in Example 1: Boc-Thr(benzyl), Boc-Phe, Boo-lie, Boc-Ala,
Boc-Asp(benzyl), Boo-Ala, and Boo-D-Tyr. The completed 1-29 peptide resin
is then cycled through the standard work-wash program 25 described In
Example 1 In oder to remove the N-terminal Boc group. Example 3 Preparation
of D-tyrosine-l-human  pancreatic growth  hormone-relessing(1-29)-amide
[(D-Tyr')- hpGRF(1-29)-NH2] 30    A mixture of the 1-29 peptide resin
described in Example 2 (0.75 mmol) and a solution of hydrogen fluoride (10
mLQ, dimethylsulfide (26 mL), and p-cresol (4 mL) are stirred at 0"C for 75
minutes. Excess reagents are then rapidly evaporated under a stream of dry
nitrogen and hydrogen fluoride (35 mL) Is 



added and the mixture stirred for a further 45 minutes-at OC. Excess
hydrogen fluoride is evaporated under nitrogen, and the resin plus free
peptide are washed free of p-cresol with a large volume of diethyl ether.
35    The peptide Is extracted into 50% acetic acid solution and applied to
a column (2.5 x 95 cm) of Sephadex G-50 which is eluted with 2 M acetic
acid. Eluant is monitored at 280 nM and fractions containing a major
uv-absorbing peak are pooled and lyophilized. A solution of the lyophilized
powder is eluted on a column (1.5 x 45 cm) of octadecylsilane silica having
a mesh size of 15-20 M and pore size of 300 A (purchased from Vydac,
Hesperia, Califomia). A linear elution gradient of 15-50% acetonitrile on
40. 0.1% trifluoroacetic acid solution was employed at a pumping pressure
of about 80 psi. Emerging fractions are monitored at 280 nm and are each
examined by analytical hpic at a wave length of 215 nm in order to ensure
maximum homogeneity of pooled fractions. Lyophilization of these gave the
title peptide as a white powder (32 mg). This material gave one peak
emerging at 38 minutes using analytical hpic on a column (OA x 25 cm) of 45
Vydac octadecylsilane silica (5 M mesh size, 300 A) which is pumped at 2
mUmIn with a linear gradient of 20 to 40% acetonitrlle in 0.1%
trifluoracetic acid. Tic on silica gel using the solvent system 1-butanol:
pyridine: acetic acid: water (15:10:3:12) gave one spot of visualized by
chlorine-starch spray reagent. Amino acid analysis of a 6 M HCI hydrolysate
gave the following amino acid ratios: Asp, 3.08; Thr, 1.08; Ser, 3.01; Glu,
2.22; Gly, 1.10; Ala, 3.30; Val, 0.87; Met, 0.97; lie, 1.69; Leu, 3.61;
Tyr, 1.60; Phe, 1.05; Lys, 50 2.07; Arg, 3.28. Example 4 Preparation of
protected N-acetyl human pancreatic growth hormone-releasing factor(1-29)-
benzhydrylamine resin 55     Peptide-benzhydrylamine resin(9-29) (0.98 g,
0.25 mmol) prepared in Example 1 was subjected to the coupling cycles
described In Example 2, except that L-Tyr was used In place of D-Tyr. The
1-29 peptide resin, with the N-terminal Boo group removed, was acetylated
by stirring with a 10% solution of acetic anydride/Et3N in methylene
chloride (30 minutes). 60                                         Example 5
Preparation of N-acetyl human pancreatic growth hormone-releasing
factor(1-29)-amide (N-acetyl- hpGRF(1-29)-NH2) The peptide resin (0.75
mmol) described in Example 4 was treated with hydrogen fluoride mixtures
and purified as described in Example 3. The lyophilized, purified peptide
weighed 16.2 mg. 65     This material gave one peak emerging at 36.5
minutes using the analytical hpic conditions described in 13    EP 0 136
475 B1 Example 3. Tic using the conditions also described in Example 3 gave
one spot. Amino acid analysis of a 6 M HCI hydrolysate gave the following
amino acid ratios: Asp, 3.05; Thr, 1.08; Ser, 2.96; Glu, 2.20; Gly, 1.20;
Ala, 3.30; Val, 0.81; Met, 1.00; lie, 1.65; Leu, 3.60; Tyr, 1.61; Phe,
1.20; Lys, 2.10; Arg, 3.17. 5
Example 6 Preparation of protected D-alanine2-human pancreatic growth
hormone-releasing factor(1-29)- benzhydrylarnine resin
Peptide-benzhydrylamine resin (0.98 g, 0.25 mmol) prepared in Example I was
subjected to the coupling cycles described In Example 2, except that
D-alanine was used In place of L-alanine In position 2 to and L-tyrosine in
place of D-tyrosine in position 1. Example 7 



Preparation of D-alanine2-human pancreatic growth
hormone-releasing(1-29)-amide i(D-Ala2)-hpGRF(1-29)-NH2J 15 . lThe peptide
resin (0.25 mmol) described in Example 6 is treated with hydrogen fluoride
mixtures and purified as described in Example 3. The purified, lyophilized
peptide weighed 27.9 mg. This material gave one peak emerging at 35 minutes
using the analytical hplc conditions as described in Example 3. Tc using
the conditions described in Example 3 gave one spot. Amino acid analysis of
a 6 M HCI hydrolysate gave the following amino acid ratios: Asp, 3.06; Thr,
1.07; Ser, 3.05; Glu, 2.19; Gly, 1.02; Ala, 3.29; Val, 0.94; Met, 20 1.10;
lIe, 1.72; Leu, 3.66; Tyr, 1.62; Phe, 0.90; Lys, 2.07; Arg, 3.19. Example 8
Preparation of protected D-aspartic acid3-human pancreatic growth
hormone-releasing factor(1-29)- benzhydrylamine resin 25
Peptide-benzhydrylamine resin (0.98 g, 0.25 mmol) prepared in Example I was
subjected to the coupling cycles described in Example 2, except that
D-aspartic acid was used in place of L-aspartlc acid in position 3 and
L-tyrosine in place of D-tyrosine in position 1. Example 9 30 Preparation
of D-aspartic acid3-human pancreatic growth hormone-releasing(1-29)-amide
[(UDAsp3)-hpGRF(1-29)-NH2J The peptide resin (0.25 mmol) described In
Example 8 is treated with hydrogen fluoride mixture and purified as
described in Example 3. The purified, lyophilized peptide weighed 15.3 mg.
This material gave one peak emerging at 34 minutes using the analytical
hplc conditions as described in Example 3. Tic using 35 the condition
described In Example 3 gave one spot Amino acid analysis of a 6 M HCI
hydrolysate gave the following amino acid ratios: Asp, 3.17; Thr, 1.22;
Ser, 3.08; Glu, 2.36; Gly, 1.06; Ala, 3.30; Val, 0.96; Met, 0.84; lie,
1.76; Leu, 3.71; Tyr, 1.00; Phe, 0.92; Lys, 2.21; Arg, 3.30. Example 10 40
Preparation of protected N-acetyl-D-tyrosine11D-alaninel-human pancreatic
growth hormone-releasing factor(I-29)-benzhydrylamine resin
Peptide-benzhydrylamine resin (0.98 g, 0.25 mmol) prepared in Example 1 was
subjected to the coupling cycles described in Example 2, except that
D-alanine was used in place of L-alanine in position 2 and D-tyrosine in
place of L-tyrosine in position 1. 45 Example 11 Preparation of
N-acetyl-D-tyrosinetDalanine2-human pancreatic growth
hormone-releasing(1-29)- amide [(N-acetyl-D-Tyr',lD-Aa2)-hpGRF(I-29)-NH2I
The peptide resin 40.25 mmol) described in Example 10 is treated with
hydrogen fluoride mixtures and so purified as described in Example 3. The
purified, Iyophilized peptide weighed 5 mg. This material gave one peak
emerging at 33 minutes using the analytical hplc conditions as described in
Example 3. TIc using the conditions described in Example 3 gave one spot.
Amino acid analysis of a 6 M HCI hydrolysate gave the following amino acid
ratios: Asp, 3.08; Thr, 1.08; Ser, 3.01; Glu, 2.22; Gly, 1.10; Ala, 3.30;
Val, 0.87; Met, 0.97; lie, 1.69; Leu, 3.61; Tyr, 1.60; Phe, 1.05; Lys,
2.07; Arg, 3.28. 55 Example 12 Preparation of protected
N-acetyl-D-tyrosine'l;Dalanine2,D-aspartic acid'-human pancreatic growth
hormone-releasing factor(1-29)-benzhydrylamine resin
Peptide-benzhydrylamine resin (0.98 g, 0.25 mmol) prepared in Example 1 was
subjected to the 60. coupling cycles described in Example 4, exept that
D-aspartic acid was used in place of L-aspartic acid in position 3,
D-alanine in place of L-aspartic acid in position 2, and D-tyrosine in
place of L-tyrosine in 



position 1. 65 14    EP 0136475 B1 Example 13 Preparation of
N-acetyl.-tyrosine',D-alanine2,D-aspartlc acid3-human pancreatic growth
hormone- releasing(1-29)-amide
[(N-acetyl-DLryr',D-Ala2,D-Asp2)-hpGRF(1-29)-NH2I The peptide resin (0.25
mmol) described in Example 12 is treated with hydrogen fluoride mixtures
and 6   purified as described in Example 3. The purified, Iyophilized
peptide weighed 12 mg. This material gave one peak emerging at 34 minutes
using the analytical hplc conditions as described In Example 3. Tic using
the conditions described in Example 3 gave one spot. Amino acid analysis of
a 6 M HCI hydrolysate gave the following amino acid ratios: Asp, 3.06; Thr,
1.07; Ser, 3.00; Glu, 2.18; Gly, 1.11; Ala, 3.30; Val, 0.82; Met, 0.97;
lie, 1.62; Leu, 3.43; Tyr, 1.69; Phe, 0.92; Lys, 2.03; Arg, 3.13. so
Example 14 Preparation of protected
N-acetyl-tosyl-L-histidine-1,D-alanine-2-human pancreatic growth hormone-
releasing factor(1-29)-benzhydrylamine resin Peptide-benzhydrylamlne resin
(0.98 g, 0.26 mmol) prepared in Example 1 was subjected to the t6  coupling
cycles described in Example 4, except that D-alanine in place of L-alanine
in position 2, and L- tosyl-histidine in place of L-tyrosine in position 1.
Example 15 Preparation of N-acetyl-L-histidine-1,D-alanine'-human
pancreatic growth hormone-releasing(1-29) 20  amide
I(N-acetyl-His',D-Ala2)-hpGRF(1-29)-NH2I The peptide resin (0.25 mmol)
described in Example 12 is treated with hydrogen fluoride mixtures and
purified as described in Example 3. The purified, lyophilized peptide
weighed 18 mg. This material gave one peak emerging at 31 minutes using the
analytical hpic conditions as described in Example 3. Tic using the
conditions described in Example 3 gave one spot. Amino acid analysis of a 6
M HCI hydrolysate gave 25  the following amino acid ratios: Asp, 3.06; Thr,
1.01; Ser, 3.00; Glu, 2.26; Gly, 1.10; Ala, 3.30; Val, 0.79; Met, 0.97;
lIle, 1.69; Leu, 3.71; Tyr, 0.81; Phe, 0.96; His, 0.95; Lys, 2.15; Arg,
3.30. Example 16 The following N-acyl (RI) growth hormone-releasing
factors(1-29) of structural Formula (I) are 30  prepared by using the
methods described in Example 4 and Example 5 by substituting the following
acid anhydrides for acetic anhydride and the appropriate GRF(1-29), wherein
R2 is NH2. 35 40 45 50 55 60 65    



EP 0 136 475 BI Anhydride               R1               GRF(1-29)
HCO-O-COCH3         HCO                     hp 5 (CH3CH2CO)20
CH3CH2CO                hp [(CH3)2CH-CO]20  (CH3)2CHCO                 hp
[CH3(CH2)4CO2)  CH3(CH2)4C0                hp [(CH3) 3CCO320      (CH3)
3CCO        [D-Ala2]-hp [(CH3)2CH-CO]20  (CH3)2CHCO'          [D-Ala2]-bp
(CH3(CH2)3CO)20  CH3(CH2)3C0           [D-Ala21-bp (CH3CO)20
CH3CO              ER-Ala2]-hp 20     [:CH3(CH2)4C0120  CH3(CH2)4CO
[D-Ala2]-hp K)         HCO-O-COCH3          HCO               [D-Ala2 1-hp
CH3(CH2)2CO          CH3(CH2)2C0       [D-Ala23-hp 25     (CH3CO)20
CH3CO             [R-Asp3J-hp tCH3(CH2)4C0]2CO CH3(CH2)4CO
[p-Asp3l-hp 30     (CH3CH2CO)20         CH3CH2CO         I[Bl ,D-A1a2i-hp
[(CH3)2CHCO]20    (C03)2CHCO           [His1,R-A1a2]-hp CH3(CH2)4CO
CH3(CH2)4CO       [His1,D-Ala2J-hp 35     HCO-OCOCH3           HCO
[D^Tyrl,D-A1a2J-hp (CH3CH2CO)20        CH3CH2CO
[R-Tyr1,D-Ala23-hp [(CH3)2CHCO]20    (CH3)2CHCO
JD-Tyrl,D-Ala2]-hp 40     [CH3(CH2)3C0]20  CH3(CH2)3C0
[1-Tyrl,D-A1&2J-hp [CH3(CH2)4C0120  CH3(CH2)4C0    [E-Tyr1,D-A1a21-hp
[(CH3)3CC0 120       (CH3)3CCO         [R-Tyrl,D-Ala2]-hp 45 HCOOCHi3
RCO               ID-Tyri D-Ala2 ,1-Asp3]-hp (CH3CH2CO)2         CH3CH3CO
[D-Tyrl, -Ala2,D-Asp3 3-hp 50     [(CH3)2CHCO]20    (CH3)2CHCO
[D-TyriR-Ala2,D-Asp3]-hp [CH3(CH2)3C0320  CH3(CH2)3CO
[k-Tyr11D-A1a2,D-Asp3l-hp l (CH3) 3CCO 120     (CH3)3CCO
[D-Tyrl1,D-A1a2,D-Asp3 J-hp 55 The superscripts used in this Example, which
are assigned to given amino acid residues, indicate the locations of said
residues in the amino acid sequence o the synthesized growth
hormone-releasing peptides. 60 Example 17 Evaluation of peptide effects on
growth hormone release in mammals using the rat as the test species In this
evaluation, the procedures described by W. A. Murphy et al., Endocrinology
109:491-495 (1980), were employed. 65    In growth hormone (GH)
experiments, male rats (Charles Rivers) were anesthetized with NEMBUTALP 16
EP 0 136 475 B1 



(6 mg per 100 g body weight) which also served to maintain stimulated
plasma GH levels. Exactly 30 minutes after the rats were anesthetized, 0.5
mL of saline or the test peptide In saline was administered as a SC bolus.
A 1 mL blood sample was drawn from the jugular vein 15 minutes after the
invention of the peptide in saline. GH levels were determined using NIADDKD
rat GH RIA components. hpGRF(l-29)-NN2 Structure-Activity  Studies Dose
Plasma GH Analog                     (iig/100 g BW)               (ng/mL)
Saline                                     -                  333 t   50
(5)* [N-Ac-D-Tyrl ,D-Ala2j- hpGRF(l-29)-NH2                          0.05
499    50   (5) [N-Ac-D-Tyrl1,D-Ala2]- hpGRF(l-29)-NH2
0.2               680 t 100   (7) [N-Ac-D-Tyrl ,D-Ala2j3 hpGRF(1-29)-NH2
0.8             2063 + 251   (6) (N-Ac-D-Tyrl ,D-Ala2]- hpGRF(l-29)-NH2
3.2              3818 + 412   (6) * Number of rats in parenthesis 17    EP
0136475 51 GRF(1-29)-NH2                            Dose
Plasma GH* Analog                            (ug/lOOg BW)
(ng/ml) Saline                                    -                366  81
(6) (a) D-Asn8                                4               1296  118 (5)
10              2397  246 (6) Saline                                    -
278  37 (6) (b) D-Ala2-Nle27                          0.1              465
+ 75 (6) 1.0            2287  265 (6) , Saline
-                214 + 29 (6) Cc) Hisi-D-Ala2-Nle27                     0.1
904 t 111 (6) 1.0            3379 + 389 (6) Saline
-                203  39 (8) {d) D-Ala2-D-Asn8-Nle27                   0.05
407  53 (6) 0.5            1613  138 (6) K-'   Saline
-                383 E 79 (6) (e} D-Asp3D-Asn3-Nle 27                   0.1
810   86 (6) 1.0            3213 + 590 (6) Mf) D-Ala2-_D-Asp3-D-Asn8-Nle27
0.1              767   146 (6) 1.0            2419 + 252 (6) Potencies were
determined by comparison to pooled standards: GRF(1-29)-NH2
10               1185 + 74 (78) 25               2570  121 (70) *Values are
the mean  SEM (n). 18 



EP 0136475 BI Example 18 Preparation of D-asparagine-human pancreatic
growth hormone-releasing(I-29)-amide iD-Asn8)- hpGRF(I-29)-NH2I The
peptide-benzhydrylamine resin (0.25 mmole of resin) prepared in Example 1
was subjected to the 5   coupling cycles described In Example 2, except
that D-asparagine was used in place of L-asparagine in position 8. The
yield was 38 mg, and the peptide had HPLC elution time of 28 minutes at a
flow rate of 1.5 mLiminutes. The amino acid analysis gave: Asp, 3.05; Thr,
0.95; Ser, 2.96; Glu, 2.21; Gly, 1.04; Ala, 3.02; Val, 0.95; lIe, 1.85; Leu
2.00; Nle 0.97; Tyr, 2.10; Phe, 0.96; Lys, 1.97; Arg, 3.20. '
Example 19 Preparation of D-alanlne2, norleucine27-human pancreatic growth
hormone-releasing(I-29)-amide [(D- Aa2, NIe27)-hpGRF(1-29)-NH2J The
peptide-benzhydrylamine resin was prepared as in Example 1 with
L-norleucine replacing L- methionine in position 27 of the coupling cycle.
A Boc protecting group on L-norleucine was used. This is  material was then
coupled in the manner described in Example 2 with D-alanine relacing
L-alanine in position 2. The yield was 71 mg from 0.25 mmole of resin used,
and the HPLC elution time was 28.5 minutes with a flow-rate of 1.5
mUminutes. The amino acid analysis gave: Asp, 3.06; Thr, 1.00; Ser, 2.96;
Glu, 2.20; Gly, 1.06; Ala, 3.10; Val, 0.90; lIe, 1.78; Leu 4.00; Nie 1.00;
Tyr, 1.96; Ph., 0.88; Lys, 2.00; Arg, 3.14. 20
Example 20 Preparation of histidine', D-alanine2, norleucine27-human
pancreatic growth hormone-relessing(1-29)- amide l-His, D-Ala2,
NleP')-hpGRF(1-29)-NH2J The peptide-benzhydrylamine resin was prepared as
in Example I with L-norleucine replacing L- methionine in position 27 of
the coupling cycle. This material was then coupled in the manner described
in 25  Example 2 with L-histidine replacing L-tyrosine in position 1 and
D-alanine replacing L-alanine in position 2. The yield was 23 mg from 0.25
mmole of resin used, and the HPLC elution time was 27.5 minutes with a
flow-rate of 1.5 mL/minutes. The amino acid analysis gave: Asp, 3.13; Thr,
1.00; Ser, 2.98; Glu, 2.27; Gly, 1.10; Ala, 3.15; Val, 0.99; lIe, 1.88; Leu
4.20; NMe 1.05; Tyr, 0.98; His, 1.17; Lys, 2.01; Arg, 3.11. 30
Example 21 Preparation of D-alanine2, D-asparagineg, norleucine27-human
pancreatic growth hormone- releasing(1-29)-amide HD-Ala2, D-Asn',
Nle2")-hpGRF(1-29)-NH2J The peptide-benzhydryl resin was prepared as in
Example I with L-norleucine replacing L-methionine In position 27 of the
coupling cycle. This material was then coupled in the manner described In
Example 2 35  with D-alanine replacing L-alanine in position 2 and
D-asparagine replacing L-asparagine In position 8. The yield was 41 mg from
0.25 mmole of resin used, and the HPLC elution time was 28.5 minutes at a
flow-rate of 1.5 mUrminutes. The amino acid analysis gave: Asp, 2.99; Thr,
1.00; Ser, 2.87; Glu, 2.14; Gly, 1.06; Ala, 3.04; Val, 0.93; lIe, 1.80; Leu
4.02; Nle 0.98; Tyr, 1.99; Phe, 0.90; Lys, 2.01; Arg, 3.08. 40
Example 22 Preparation of D-aspartic acidd, D-asparagineg,
norleucine27-human pancreatic growth hormone- releasing(1-29)-amide
((D-AspV, D-Asn8, Nle7)-hpGRF(1-29)-NH2] The peptide-benzhydryl resin was
prepared as in Example 1 with L-norleucine replacing L-methionine in
position 27 of the coupling cycle. This material was then coupled in the
manner described In Example 2 45  with D-aspartic acid replacing L-aspartic
acid In position 3 and D-asparagine replacing L-asparagine in position 8.
The yield was 114 mg starting with 0.25 mmole of resin, and the HPLC
elution time was 29.1 



minutes at a flow-rate of 1.5 mUmInutes. The amino acid analysis gave: Asp,
2.99; Thr, 1.00; Ser, 2.85; Glu, 2.16; Gly, 1.03; Ala, 3.03; Val, 0.94;
lIe, 1.82; Leu 4.03; NMe 0.99; Tyr, 1.97; Phe, 0.92; Lys, 2.06; Arg, 3.05.
50                                         Example 23 Preparation of
D-alanine2, D-aspartic acid$, D-asparagine3, norleuclne27-human pancreatic
growth hormone-releasing(I-29)-amide [(D-Ala7, D-Asp3, D-Asn8,
Nle27)-hpGRF(1-29)-NH2J The peptide-benzhydryl resin was prepared as in
Example 1 with L-norleucdne replacing L-methionine in position 27 of the
coupling cycle. This material was then coupled In the manner described in
Example 2 56  with D-alanine replacing L-alanine in position 2, D-aspartic
acid replacing L-aspartic acid in position 3 and D-asparagine replacing
L-asparagine In position 8. The yield was 67 mg starting with 0.25 mmole of
resin, and the HPLC elution time was 28 minutes at a flow-rate of 1.5
mliminutes. The amino acid analysis gave: Asp, 3.01; Thr, 1.00; Ser, 2.90;
Glu, 2.20; Gly, 1.05; Ala, 3.08; Val, 0.95; Ile, 1.86; Leu 4.01; NMe 0.96;
Tyr, 1.95; Phe, 0.93; Lys, 2.05; Arg, 3.11. 60 66 19    EP 0 136 475 B1
Claims for the Contracting States: BE CH DE FR GB IT U W NL SE 1. Peptide
characterized by the formula:
Rl-A-B-C-Ala-Ile-Pbe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- Arg-R2; (I) or '5
Rl-A-B-C-Ala-Ile-Pbe-Tbr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Al&-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 20 (II) or 25
Rl-A-B-C-Ala-Ile-Pbe-Thr-X-Ser-Tyr-Arg-Lys-Val -Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- 30
Ala-Arg-Leu-R2; (III) 35     wherein RI is hydrogen or C,-C6 straight- or
branched-chain alkanoyl; R2 is NR3R4 or OR3; Rs and R4 are selected from
the group consisting of hydrogen and a straight- or branched-chain alkyl
group containing one to six carbon atoms; A is tyrosyl, D-tyrosyl, or
histidyl, B is an alanyl, D-alanyl, C Is aspartyl or D-aspartyl; X is
asparaginyl or D-asparaginyl; Y is norleucyl or methionyl; with the proviso
that either B and/or C andlor X be a D amino acid; and the pharmaceutically
acceptable salts thereof. 40 2. A peptide according to Claim 1,wherein R1
Is selected from hydrogen or Ct-Cs alkanoyl; R2 is NR3R4 or OR3; R1 and R4
are each selected from hydrogen and Cc-C3 aikyl; A Is tyrosyl, D-tyrosyl,
histidyl; B is alanyl or D-alanyl; C is aspartyl or D-aspartyl; X is
asparaginyl or D-asparaginyl; Y Is norleucyl or methionyl; with the
above-mentioned proviso; and the pharmaceutically acceptable salts thereof.



3. A peptide according to Claim 1, having the Formula (1) structure wherein
R1 is selected from 45 hydrogen or acetyl; R' is NH2; A is tyrosyl,
D-tyrosyl, or histidyl; B is alanyl or D-alanyl; C Is aspartyl or D-
aspartyl; X is asparaginyl or D-asparaginyl; Y Is norleucyl or methionyl;
with the above-mentioned proviso; and the pharmaceutically acceptable salts
thereof. 4. The peptide according to Claim 1 characterized by the formula:
50 55 60 65 20    *  I~IIII IIIiL IJIIJI11811 EP 0136475 B1 4. The peptide
according to Claim 1 characterized by the formula:
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-Ala-D-Asp-Alalle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Al
a-Arg-Lys-Leu-Leu- 5 Gln-Asplle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Ac-His-D-Ala-Asp-Ala-Hle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Ac-D-Tyr--Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-S
er-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lie-Met-Ser-Arg-NH2 and its
pharmaceutically acceptable salts; 10
Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-
Ser-Ala-Arg-Lys-Leu- Leu-Gin Asp-lhe-Met-Ser-Arg-NH2 and Its
pharmaceutically acceptable salts;
Tyr-Ala-Asp-A41le-Phe-Thr-oAsn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Ala
Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-D-Als-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Vai-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- '5 Gln-Asp-lle-Nle-Ser-Arg-NI-2 and its
pharmaceutically acceptable salts;
His-O-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 and Its pharmaceutically
acceptable salts;
Tyr-D-Ala-Asp-A4a-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nh-Ser-Arg-NH2 and Its pharmaceutically
acceptable salts; 20
Tyr-Als-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-le-Nle-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-D-Ala-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-S
er-Als-Arg-Lys-Leu- Leu-Gln-Asp-lle-Nle-Ser-Arg-NH2 and its
pharmaceutically acceptable salts; or
Ac-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- 25 Gln-Asp-lle-Met-Ser-Arg-NH2 and its
pharmaceutically acceptable salts. 5. A method for Increasing the release
of growth hormone In non human mammals, said method characterized by
administering thereto from 0.000001 to 0.1 mg/kg of mammalian body
weightfday of a 30 peptide having the formula:
R1-A-B-C-Ala-Ile-Pbe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu- 35
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- Arg-R2; 



(I) 40                                             or >
~~Rl-A-B-C-Ala-Ile-Pbe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
4Arg-Gln-ln-Gly-Glu-Ser-Asn-Gln-Glu-krg-Gly-Ala-R2 (II) 50
or Rl-A-B-C-Ala-Ile-Phe-Thr-I-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-le-Y-Ser- 66
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- Ala-Arg-Leu-R2; (III)
60 wherein RI, R2, A, B, C, X and Y are as defined in Claim 1, and with the
same proviso set out In claim 1. 6. A method according to Claim 5, wherein
R1 is selected from hydrogen or C--C3 alkanoyl; R2 is NR2R4 or ORt; RI and
R4 are each selected from hydrogen and Cl-C3 alkyl; A is tyrosyl,
D-tyrosyl, or histidyl; B is alanyl or D-alanyl; C is aspartyl or
O-aspartyl; X is asparaginyl or D-asparaginyl; Y Is norleucyl or 65
methionyl; with the above-mentioned proviso; and the pharmaceutically
acceptable salts thereof. 21    EP 0136475 Di 7. A method according to
Claim 5, wherein the peptide is of the Formula (I); R' Is hydrogen or
acetyl; R2 is NH1; A is tyrosyl, D-tyrosyl, or histidyl; B is alanyl
orD-alanyl; C is aspartyl orD-aspartyl; X is asparaginyl or D-asparaginyl;
Y is norleucyl or methionyl; with the above-mentioned proviso; and the
pharmaceutically acceptable salts thereof. a   8. A method according to
Claim 5, wherein the peptide is [D-Ala2]-hpGRF(1-29)-NH2; Tyr-Ala-Asp-Ala-
to      Ile-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Met-Ser-Arg-NH2 and its
pharmaceutically acceptable salts; Tyr-D-Ala- '5
Asp-Ala-Ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-
Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Nle-Ser- Arg-NH2 and its
pharmaceutically acceptable salts; 20
His-D-Ala-Asp-Ala-Ile-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-
Val-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp- Ile-Nle-Ser-Arg-NH2
and its pharmaceutically accept- 25      able salts;
Tyr-D-Ala-Asp-Ala-Ile-Phe-Thr-D-Asn-Ser-
Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-
leu-Glt-Asp-Ile-Nle-Ser-Arg-NH2 and its pharmaceu- 30      tically
acceptable salts; Tyr-Ala-D-Asp-Ala-Ile-Phe-
Tbr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Ala-
Arg-Lys-Leu-Leu-Gln-Asp-Ile-Nle-Ser-Arg-NH2 and its 35
pharmaceutically acceptable salts; Tyr-D-Ala-D-Asp-
Ala-Ile-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln- 



Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Nle-Ser-Arg- 40 NH2 and its
pharmaceutically acceptable salts; or Ac-
Tyr-D-Ala-Asp-Ala-Ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-
Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile- 45 Met-Ser-Arg-NH2 and
its pharmaceutically acceptable salts. 50 55 60 65 22    EP 0136475 51. 9.
A process for the preparation of a peptide having the formula,
RI-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- Arg-R2; to(I) or
RI-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu- 76
Gly-Gln-Leu-Ser-Ali-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 20
(II) ,J                                                 or
RI-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu- 25
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- *j
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- Ala-Arg-Leu-R2; 30
(III) wherein R1, R2, A, B, C, X and y are defined as In Claim 1, with the
same proviso of claim 1, and the pharmaceutically acceptable salts thereof;
said method comprising: attaching a C-terminal protected amino acid to a
resin in the present of a coupling agent; washing with an inert solvent;
deprotecting In the 35 presence of an acid; repeating this sequence with
the subsequent protected amino acids as defined in formula {I), (II) and
(Ill), stepwise, from the C-terminus of the peptide; and finally detaching
the peptide from the resin in the presence of an acid to afford the peptide
of formula (I), (II) and (Ill), wherein said resin is BHA or p-ME-BHA; or
detaching the peptide from the resin with ammonia, alkylamine or
dialkylamine and deptrotecting with an acid to afford the peptide of
formula (I), (11) and (ll1), wherein said resin is a 40 chlormethylated or
hydroxymethylated resin; or detaching the peptide from the resin in the
presence of an acid to afford the peptide of the formula (1), (II) or
(Ill), wherein said resin is a chlormethylated or hydroxymethylated resin;
or detaching the peptide from the resin in the presence of a base and an
R'OH alcohol, followed by acid treatment to afford the peptide of the
formula (I), (II) or (Ill), wherein RI is a straight- or branched chain
alkyl group containing one to six carbon atoms and said resin is a 



45 chloromethylated or hydroxymethylated resin. 10. A process for the
preparation of a peptide according to claim 9, wherein said peptide is
characterized by the formula: 50 55 60 65 23    .EP 0 136 475 B1
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-Ala-D-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and Its pharmaceutically
acceptable salts;
Ac-His-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Ac-D-Tyr-D-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Met-Ser-Arg-NH2 and its
pharmaceutically acceptable salts;
Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Ala-Arg-Lys-Leu- 10 Leu-Gln-Asp-lle-Met-Ser-Arg-NH2 and Its
pharmaceutically acceptable salts;
Tyr-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-D-Als-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- 16 Gln-Asp-lle-Nle-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
His-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NI-12 and its
pharmaceutically acceptable salts; 20
Tyr-Ale-b-Asp-PAla-lle-Phe-Thr-D-Asn.Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lya-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-D-Ala-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-S
er-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Nle-Ser-Arg-NH2 and its
pharmaceutically acceptable salts; or
Ac-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- 25 Gln-Asp-lle-Met-Ser-Arg-NH2 and its
pharmaceutically acceptable salts. 11. A peptide characterized by the
forrnula: 30
LD-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and Its pharmaceutically
acceptable salts or
Ac-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts. 35     12. A process for the preparation of a peptide
having
D-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-LysLeu-Leu- Gln-Asp-le-Met-Ser-Arg-NH2 and Its pharmaceutically
acceptable salts or 40
Ac-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and Its pharmaceutically
acceptable salts. 



said method comprising: attaching a C-terminal protected amino acid to a
resin in the present of a coupling agent; washing with an inert solvent;
deprotecting in the presence of an acid; repeating this sequence with 46
the subsequent protected amino acids as defined in the above peptide
formulae, stepwise, from the C- terminus of the peptide; and finally
detaching the peptide from the resin in the presence of an acid to afford
the peptides of the above formula, wherein said resin is BHA or p-ME-BHA;
or detaching the peptide from the resin with ammonia, alkylamine or
dialkylamine and deprotecting with an acid to afford the peptides of the
above formulae, wherein said resin is a chlormethylated or
hydroxymethylated resin; or detaching the 50  peptide from the resin in the
presence of an acid to afford the peptide of the above formulae, wherein
said resin is a chloromethylated or hydroxymethylated resin; or detaching
the peptide from the resin in the presence of a base and an R3OH alcohol,
followed by acid treatment to afford the peptide of the above formulae,
wherein RI is a straight- or branched chain alkyl group containing one to
six carbon atoms and said resin is a chloromethylated or hydroxymethylated
resin. 55 60 65 24    EP 0136475 B1 Claims for the Contracting State: AT 1.
A process for the preparation of a Peptide having the formula: 5
RI-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- Arg-R2; (I) or '5
Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-AlA-Arg-Lys-Leu-Leu-Gn-Asp- Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 20 (II) or 25
RI-A-B-C-Ala-Ile-Phe-Tbr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- 30
Ala-Arg-Leu-R2; (III) wherein RI is hydrogen or C,-<; straight- or
branched-chain alkanoyl; RI is NR3R4 or OR3; R3 and R4 35  are selected
from the group consisting of hydrogen and a straight- or branched-chain
alkyl group containing one to six carbon atoms; A is tyrosyl, D-tyrosyl, or
histidyl, B is an alanyl, or D-alanyl, C is aspartyl or D-aspartyl; X is
asparaginyl or D-asparaginyl; Y is norleucyt or methionyl; with the proviso
that either B and/or C and/or X be a D amino acid; and the pharmaceutically
acceptable salts thereof; said method comprising: attaching a C-terminal
protected amino acid to a resin in the presence of a coupling 40  agent;
washing with an inert solvent; deprotecting in the presence of an acid;
repeating this sequence with 



the subsequent protected amino acids as defined in formula (1), (11) and
(111), stepwise, from the C-terminus of the peptide; and finally detaching
the peptide from the resin In the presence of an acid to afford the peptide
of formula (1), (ti) and (111), wherein said resin Is BHA orp-ME-BHA; or
detaching the peptide from the resin with ammonia, alkylamine or
dialkylamine and deprotecting with an acid to afford the peptide of 45
formula (1), (I1) and (Ill), wherein said resin is a chlormethylated or
hydroxymethylated resin; or detaching the peptide from the resin in the
presence of an acid to afford the peptide of the formula (1), (ii) or
(111), wherein said resin is a chlormethylated or hydroxymethylated resin;
or detaching the peptide from the resin in the presence of a base and an
RIOH alcohol, followed by acid treatment to afford the peptide of the
formula (1), (iI) or (111), wherein RI is a straight- or branched chain
alkyl group containing one to six carbon 6o  atoms and said resin is a
chloromethylated or hydroxymethylated resin. 2. A process for the
preparation of a peptide according to Claim 1, wherein said peptide is
characterized by the formula: 55 60 66 25    EP 0136475 B1
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-Ala-D-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts; a
Ac-His-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NI-2 and Its
pharmaceutically acceptable salts;
Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Ala-Arg-Lys-Leu- Leu-Gln-Asp-Ile-Met-Ser-Arg-NH2 and Its
pharmaceutically acceptable salts;
Ao-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Ala-Arg-Lys-Leu- io  Leu-Gln-Asp-lle-Met-Ser-Arg-NH2 and Its
pharmaceutically acceptable salts;
Tyr-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-D-Als-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 and its pharmaceutically
acceptable salts; 15
His-aAlaAsp-Aia-lle-Phe-Thr-DAsn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Al
a-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-le-Nle-Ser-Arg-NH2 and Its pharmaceutically
acceptable salts;
Tyr-Ala--Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- 20 Glnr-Asp-llNle-Ser-Arg-NH2 and its pharmaceutically
acceptable salts;
Tyr-D-Ala-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-S
er-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Nle-Ser-Arg-NH2 and Its
pharmaceutically acceptable salts; or
Ac-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 and Its pharmaceutically
acceptable salts. *  25 3. A process for the preparation of a peptide
having 



DTyr-Ala-Asp-MA-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-GIV-Gln-Leu
Ser-Ala.Arg-Lys-i u-L u- 30 Gln-Asp-ile-Met-Ser-Arg-NH2 and its
pharmaceutically acceptable salts or AcTYr-Ala-Asp-Ala-lle-Phe-Thr-Asn
Ser-Tyr-Afg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-L u-
GlnAsp-lle-Met-Ser-Arg-NH2 and its pharmaceutically acceptable salts. 3S
said method comprising: attaching a C-terminal protected amino acid to a
resin In the presence of a coupling agent; washing with an inert solvent;
deprotecting in the presence of an acid; repeating this sequence with the
subsequent protected amino acids as defined in the above peptide formulae,
stepwise, from the C-terminus of the peptide; and finally detaching the
peptide from the resin in the presence of an acid to afford the peptides of
the above formula, wherein said resin is BHA orp-ME-BHA; or detaching the
40 peptide from the resin with ammonia, alkylamine or dialkylamine and
deprotecting with an acid to afford the peptides of the above formulae,
wherein said resin is a chlormethylated or hydroxymethylated resin; or
detaching the peptide from the resin in the presence of an acid to afford
the peptide of the above formulae, wherein said resin is a chloromethylated
or hydroxymethylated resin; or detaching the peptide from the resin in the
presence of a base and an R8OH alcohol, followed by acid treatment to
afford the peptide of the 46 above formulae, wherein R3 is a straight- or
branched chain alkyl group containing one to six carbon atoms and said
resin is a chloromethylated or hydroxymethylated resin. 50 55 60 26    EP
0136 475 B1 Patentansprfche ffr die Vertragsstaaten: BE CH DE FR GB IT Li
LU NL SE 1. Peptid, gekennziechnet durch die Formel: RI-A-B-C-Ala-
Ile-Phe-Tbr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lyseu-L.eu-Gln-Asp-Ile-Y-Ser- Arg-R2; 10
(I) odor 15       RI-A-B-C-Ala-lle-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 20 K>
~~~~~~~~~~(II) oder RI-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-LeLe-Lu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- Ala-Arg-Leu-R2; 30
(III) wobei R' Mr Wasserstoff oder C1-Crgeradkettiges oder
verzweigtkettiges Alkanoyl steht; R3 fMr NR3R4 35  odor OR3 steht; R3 und
R4 ausgewihit sind aus der Gruppe bestehend aus Wasserstoff und einer
geradkettigen oder verzweigtkettigen AlkyIgruppe enthaltend 1 bis 6
Kohlenstoffatome; A fOr Tyrosyl, D- 



Tyrosyl oder Histidyl steht; B fOr Alanyl oder D-Alanyl steht; C Mr
Aspartyl oder D-Aspartyl steht; X fOr Asparaginyl oder D-Asparaginyl steht;
Y fOr Norleucyl oder Methionyl steht; mit der Msggabe, daB entweder B
undloder C undtoder X eine D-Aminosgure ist; sowie die pharmazeutisch
akzeptablen Salze 40  derselben. 2. Peptide gemnia Anspruch 1, wobel RI
ausgewghlt ist aus Wasserstoff oder C1-C-Alkanoyl; R2 fOr NRaR4 oder OR3
steht; RI und R4 jewells ausgewfhit sind aus Wasserstoff und Cf-Cs-Alkyl; A
fOr Tyrosyl, D-Tyrosyl oder Histidyl steht; B fOr Alanyl oder O-Alanyl
steht; C fOr Aspartyl oder D-Aspartyl steht; X fOr Asparaginyl oder
D-Aspareginyl steht; Y fOr Norleucyi oder Methionyl steht; mit der oben
erwbhnten 45 Malgabe; sowie die pharmazeutisch akizeptablen Salze
derselben. 3. Peptid gemrB Anspruch 1, mit der Struktur der Formel 1, wobei
RI ausgewihit ist aus Wasserstoff oder Acetyl; R2 fMr NH2 steht; A fOr
Tyrosyl, D-Tyrosyl oder Histidyl steht; B Mr Alanyl oder D-Alanyl steht; C
fMr Aspartyl oder D-Aspartyl steht; X fir Asparaginyl oder D-Asparaginyl
steht; Y for Norieucyi odor Methionyl steht; mit der oben erwihnten
Maggabe; sowle die pharmazeutisch akzeptablen Saize so  derselben. 4.
Peptid gemfig Anspruch 1, gekennzeichnet durch die Formel: 55 60 65 27    I
** *C   L  M   S EP 0136476 81
Tyr-D-Ala-Asp-Ala-ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH- und dessen pharmazeutisch
akzeptablen Saize;
Tyr-Ala-D-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gtn-Asp-lle-Met-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Saize; 5
Ac-His-D-Ala-Asp-Ala-Ule-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gin-Asp-Ile-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptable Saize;
Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Lsu-
Ser-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptablen Seize; 10
Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-
Ser-Ala-Arg-Lys-Leu-   t Leu-Gln-Asp-lle-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptablen Saize;
Tyr-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
ia.Arg-Lys-Leu-Leu- Gin-Asp-ile-Met-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Saize;
Tyr-D-Ala-Asp-Aia-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-leu-Ser-A
la-Arg-.Lys-Leu-iLeu-Gln- i5 Asp-IIe-NIe-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptablen Saize;
His-D-Ala-Asp-Aia-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Aia-Arg-Lys-Leu-Leu- Gin-Asp-lie-Nle-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Saize;
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-Ile-Nle-Ser-Arg-NH2 und dessenrpharmazeutisch
akzeptablen Seize; 20
Tyr-Ala-D-Asp-Ala-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-ile-Nie-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Seize;
Tyr-D-Ala-D-Asp-Aia-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-S
er-Al.-Arg-Lys-Leu- Leu-Gin-Asp-4le-Nle-Ser-Arg-NH2 und dessen
pharmazsutisch akzeptablen Salze; oder 



Ac-Tyr-D-Ala-Asp-Ala-Ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin.Leu-Se
r-Aia-Arg-Lys-Leu-Leu- 25 Gin-Asp-lie-Met-Ser-Arg-NH2 und dessen
phermazeutisch akzeptablen Salze. 5. Methode zur Steigerung der
AusschOttung von Wachstumshormon bei Saugetieren (keine Menschen), wobel
die Methode gekennzeichnet ist durch Verabreichung von 0,000001 bis 0,1
mg/kg 30 Siiugetier-KOrpergdwicht pro Tag esnes Peptids mit der Formel
Rl-A-B-C-Ala-Ile-Pbe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- Arg-R2; (I) oder 40
Rl-A-B-C-Ala-Ile-Phe-Tbr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-G1n-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- 45
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 (II) oder
RI-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-G1n-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- Ala-Arg-Leu-R2; (II')
60 wobeil R1, R2, A, B, C, X und Y wie in Anspruch 1 definiert sind und mit
der gleichen MaBgabe, wie sie in Anspruch 1 angegeben ist. 6. Methode
gemal3 Anspruch 5, wobei RI ausgewAhIt ist aus Wasserstoff oder
C-CsrAlkanoyl; R2 fir NR3R4 oder OR3 steht; R3 und R4 jeweils ausgewihit
sind aus Wasserstoff und Ci-Ca-AIkyl; A fir Tyrosyl, 65  D-Tyrosyl oder
Histidyl steht; B fi~r Alanyl oder D-Alanyl steht; C for Aspartyl oder
D-Aspartyl steht; X fOr 28    *            "~~~~~~~~  1'111 .Y11 i1
lggCIgpgllIsl lii EP 0136475 B1 Asparaginyl oder D-Asparaginyl steht; Y fir
Norleucyl oder Methionyl steht; mit der oben erwahnten Ma0gabe; sowie die
pharmazeutisch akzeptablen Saize derselben. 7. Methode gemaB Anspruch 5,
wobei das Peptid die Formel (I) aufweist; R1 fOr Wasserstoff oder Acetyl
steht; R2 fOr NH2 steht, A far Tyrosyl, D-Tyrosyl oder Histidyl steht; B
for Alanyl odor D-Alanyl steht; 5  C fur Aspartyl oder D-Aspartyl steht; X
fOr Asparaginyl oder O-Asparaginyl steht; Y fOr Norleucyl oder Methtonyl
steht; mit der oben erwihnten Malgabe; sowie die pharmazeutisch akzeptablen
Saize derselben. 8. Methode gemnil Anspruch 5, wobei das Peptid
fD-Ala2j-hpGRF(1-29) -NH2 ist; 10
Tyr-Ala-Asp-Ala-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gin-Asp-Ile-Met-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptable Salze;
Tyr-D-Afa-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nie-Ser-Arg-NH2 und, dessen pharmazeutisch
akze~ptable Saize;
His-D-Ala-Asp-Ala-lte-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- 



rs Gin-Asp-Ule-Nle-Ser-Arg-NH2 und dessen pharmazeutisch akzeptable Saize;
Tyr-D-Als-Asp-Ala-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Vai-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gin-Asp-lle-NIe-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptable Seize;
Tyr-Aa-DPAsp-Ala-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- 0Gln-Asp-Ile-NIe-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptable Seize; 20
Tyr-Ola-D-Asp-Ala-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ale-Arg-Lys-Leu- K>       Leu-Gln-Asp-IIe-NIe-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptable Seize; oder
Ac-Tyr-D-Ala-Asp-Aia-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-AId-Arg-Lys-Leu-Lou- Gln-Asp-lie-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptable Salze. 25 9. Verfahren zur Herstellung eines
Peptids mit der Formel RI-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-L-eu-Gln-Asp-Ile-Y-Ser- Arg-R2; (I) 35
oder Rl-A-B-C-Ala- Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu- 40
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 (II) oder
Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- 60
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- Ala-Arg-Leu-R2; (III)
65 wobel RI, R2, A, B, C, X und Y wie In Anspruch 1 definiert sind, mit der
gleichen MaIgabe von Anspruch 1; sowle die pharmazeutisch alczeptablen
Salze derselben; wobei des Verfahren umfagt: AnknOpfung einer C-
terminal-geschftzten Aminosaure an ein Harz in Gegenwart eines
Kuppiungamittels; Waschen mit einem 60  Morten L~sungsmittel;
Schutzgruppenabspaltung in Gegenwart elner Slure; Wiederholung dieser
Sequenz, schrittweise mit den folgenden geschOlzten Aminosauren, wie ale in
Formel (1), (1I) und (iii) definiert sind, vom C-Ende des Peptids her und
schileglich Abibsung des Peptids von dam Harz in Gegenwart elner Saure, um
das Peptid der Formel (I), (ii) oder (Ili) zu erhalten, wobel des Harz BHA
p- ME-BHA ist; oder Ablbsung des Peptids von dem Harz mit Ammonlak,
Alkylamin oder Dialkylamin und 65  Schutzgruppenentfemung mit einer Saure,
um des Peptid der Formel (I), (Ii) oder (1ii) zu erhalten, wobei das 29
*  *  1!111111 li111p III 11 1!11 EP 0 136 475 B1 Harz sin
chlormethyliertes odor hydroxymethyliertes Harz ist; oder Ablosung des
Peptids von dem Harz in Gegenwart einer Saure, um des Peptid der Formel
(1), (11) oder (11) zu erhalten, wobei des Harz ein chlormethyliertes oder
hydroxymethyliertes Harz ist; oder Ablsung des Peptids von dem Harz in
Gegenwart einer Base und einem R3OH-Alkohol, gefoigt von Saurebehandlung,
um des Peptid der Formel 



5 (1), (11) odor (111) zu erhalten, wobel R3 eine geradkettige odor
verzweigtkefttge Alkyilgruppe, enthaltend I bis 6 Kohlenstoffatome, lot und
das Harz ein chlormethyliertes oder hydroxymethyliertes Harz ist. 10.
Verfahren zur Herstellung eines Peptids gemanB Anspruch 9, wobei des Peptid
gekennzeichnet ist durch die Formal
Tyr-D-Ala-Asp-Ala-sle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- GIn-Asp-lle-Met-Ser-Arg-NH8 und dessen pharmazeutisch
akzeptablen Seize;
Tyr-Ala-D-Asp-Aila-lIe-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Lsu-Gly-GIn-Leu-Ser-
Ala-Arg-Lys-Lsu-Lou- Gin-Asp-lie-Met-Ser-Arg-NH2 und dessen pharrnazeutisch
akzeptablen Seize; 75
Ac-His-D-Ala-Asp-Ala-ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gin-Asp-lie-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptable Seize;
Ac-D-Tyr4D-Ale-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Lsu-
Ser-Ala-Arg-Lys-Leu- Leu-Gin-Asp-lie-Met-Ser-Arg-NH-2 und dessen
pharmazeutisch akteptablen Seize;
Ac-D-Tyr-D-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Als-Arg-Lys-Leu- 20 Leu-Gln-Asp-fle-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptablen Saize;
Tyr-Ala-Asp-Ala-ile-Phe-Thr-O-Asn-Ser-Tyr-Arg-Lys-Val-Lou-Gly-GIn-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 und dessen phermazeutisch
akzeptablen Salze;
Tyr-OAla-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-leu-Ser-Al
a-Arg-Lys4Leu-Leu-Gin- Asp-lie-Nle-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Salze; 25
Hi-D-Al-Aasp-Ale-lie-Phe-Thr-DAsn-ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Lsu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lie-Nie-Ser-Arg-NI12 und dessen pharmazeutisch
akzeptablen Seize;
Tyr-DAia-Asp-Ala-lIe-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- Gln-Asp-Ile-Nle-Ser-Arg-NHg und dessen pharmazeutisch
akzeptablen Saeze;
Tyr-AlaD-Asp-Ale-Ile-Phs-Thr-DAsn-Ser-Tyr-Arg-Lys-Val-Leu-Gty-Gmn-Leu-Ser-A
Ma-Arg-Lys-Leu-Leu- 30 Gin-Asp-lie-Nie-Ser-Arg-NI-12 und dsssen
pharmazeutisch akzeptablen Salze;
Tyr-D-Ala-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-S
er-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Nle-Ser-Arg-NH2 und dessen
phermeazutisch akzeptablen Seize; oder
Ac-Tyr-D-Ala-Asp-Ale-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gin-Asp-lle-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptablen Seize. 35 11. Peptid, gekennzeichnet durch die
Formel
D-Tyr-Ale-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-GIn-Lsu-Ser-A
le-Arg-Lys-Lou-Leu- 40 Gln-Asp-Uie-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptable Selze oder
Ac-Tyr-Ala-Asp-Al-ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gin-Asp-Iie-Met-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptable Salze. 45      12. Verfahren zur Herstellung sines Peptids mit
der Formel
D-Tyr-Ale-Asp-Ale-le-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Lsu-Gly.Gln-Leu-Ser-Al
e-Arg-Lys-Leu.Leu- Gin-Asp-lle-Met-Ser-Arg-NH2 und dessen phermazeutisch
akzeptable Seize oder 50
Ac-Tyr-Ala-Asp-Ale-ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Lsu-Ser-
Ala-Arg-Lys-Leu-Leu- Gin-Asp-iieMet-Ser-Arg-NH2 und dessen phermazeutisch
akzeptable Saize. wobel des Verfahren umfaBt: Ankntipfen einer
C-terminal-geschitzten Arninosaure an sin Harz in 56 Gegenwart snes
Kupplungsmittels; Waschen mit einem Marten Losungsmittel;
Schutzgruppenabspeltung in Gegenwart einer Siure; Wiederholung dieser
Sequenz, schrittweise mit den folgenden geschotzten Aminosauren, wie sle in
den obigen Peptidformeln definiert sind, vom C-Terminus des Peptids her;
und schileGlich Ablosung des Peptids von dem Harz in Gegenwart einer Saure,
urn die Peptids der obigen Formein zu erhalten, wobei des Harz BHA oder
p-ME-BHA ist; oder Abl8sung des Peptids von dem Harz 6o  mit Ammonlak,
Alkylamin oder Dialkylemin und Schutzgruppenentfernupg mit einer Ssure, um
die Peptide 



der obigen Formeln zu erhalten, wobei des Harz ein chlormethyliertes oder
hydroxymethyliertes Harz ist; oder Ablosen des Peptids von dern Herz in
Gogenwert elner Base und einem R30H-Alkohol, gefolgt von Siurebehandlung,
um des Peptid der obigen Formeln zu erhalten, wobei RS sine geradkettige
oder verzweigtkettige Alkylgruppe, enthaltend 1 bls 6 Kohlenstoffatorne,
ist und des Harz sin chlormethylierts 65 oder hydroxymethyliertes Harz ist.
30    *c   L   n   S EP 0136475 B1 PatentansprOche ffir den Vertragsstamt:
AT 1. Verfahren zur Herstellung eines Peptid mit der Formel: R'-A-B-C-Ala-
I le-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- 10        Arg-R2;
oder 15        Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 20 (II) oder 25
Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- so
Ala-Arg-Leu-R2; (III) wobei R1 fOr Wasserstoff oder CI-CO-geradkettiges
oder verzweigtkettiges Alkanoyl steht; RI f~r NR3'R 35  oder OR3 steht; R3
und R4 ausgewlhit sind aus der Gruppe bestehend aus Wasserstoff und einer
geradkettigen oder verzweigtkettigen Alkylgruppe enthaltend 1 bis 6
Kohlenstoffatome; A fOr Tyrosyl, D- Tyrosyl oder Histidyl steht; B fOr
Alanyl oder D-Alanyl steht; C fOr Aspartyl oder D-Aspartyl steht; X fOr
Asparaginyl oder D-Asparaginyl steht; Y fOr Norleucyl odor Methionyl steht;
mit der Maigabe, dag entweder B und/oder C undloder X sine D-Aminosgure
ist; sowie die pharmazeutisch aizeptablen Seize .40 derselben, wobel des
Verfahren umfagt: Anknfipfen einer C-terminal-geschfitzten Aminosaure an
sin Harz in Gegenwart sines Kupplungsmittels; Waschen mit elnem Inerten
Losungsmittel; Schutzgruppentfernung in Gegenwart einer Saure; Wiederholung
dieser Sequenz, schrittwelse mit den folgenden geschatzten Aminosguren, wie
sie in den obigen Peptidformeln definiert sind, vom C-Terminus des Peptids:
und schileBlich Ablosen des Peptids von dem Harz in Gegenwart elner Slurs,
urn die Peptid der obigen Formeln 46  zu erhalten, wobel des Harz BHA odor
p-ME-BHA let; odor Ablosen des Peptids von dem Harz mit Ammoniak, Alkylamin
oder Dialkylamin und Schutzgruppenentfemung mit siner Slure, urn die
Peptide der obigen Formeln zu erhalten, wobei des Harz sin
chlormethyliertes oder hydroxymethyliertes Harz lst; oder Ablosung des
Peptids von dem Harz in Gegenwart einer Slurs, urn des Peptid der obigen
Formeln zu erhalten, wobei des Harz sin chlormethyllertes odor
hydroxymethyliertes Harz ist; odor Ablosen des 50 Peptids von dem Harz in
Gegenwart elner Base und sines R3OH-Alkohols, gefolgt von Saurebehandlung,
urn des Peptid der obigen Formeln zu erhalten, wobei R3 sine geradkettige
odor verzweigtkettige 



Alkylgruppe, enthaltend 1 bis 6 Kohlenstoffatome, ist und des Harz sin
chlormethyliertes oder hydroxymethyliertes Harz ist. 2. Verfahren zur
Herstellung sines Peptids gemliB Anspruch 1, wobei des Peptid
gakennzeichnet ist u5 durch die Formel 60 65 31
Tyr-DAla-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Giy-Gln-Leu-Ser-MA
l-Arg-Lys-Leu-Le~u- Gln-Asp-lle-Met-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Saize;
Tyr-Ala-DAsp-Ala-Ule-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Giy-Bln-Leu-Ser-Al
a-Arg-Lys-Leu-Leu- Gin-Asp-lle-Met-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Seize; 5
Ac-His-D-AlaAsp-Ala-le-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala Arg-Lys-Leu-Leu- Gln-Asp-lIe-Met-Ser-Arg-NH7 und dessen pharmazeutiech
akzeptable Saize;
Ac-LSTyrla-Asp-Aa-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly
Gln-Leu-Ser-Ala-Arg-Lys-Leu- Leu-Gln-Asp-4Ie-Met-Ser-Arg-NH2 und dessen
pharmazeutisch aleeptablen Seize;
AcDTyr-D-Aa-Asp-Aa-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-
Aa-Arg-Lys-Leu- 10 Leu-Gin-Asp-Ile-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptablen Seize;
Tyr-Ala-Asp-Ahlale-Phe-Thr-D-Asn-Ser-Tyr-Ar4-Lys-Yal-Leu-Gly-Gln-Leu-Ser-Al
a-Arg-Lys-Leu-Leu- Gln-Asp-lie-Met-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Saize;
Tyr-D-Ala-Asp-Ala-le-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-leu-Ser-Ma
-Arg-Lys-Leu-Leu-Gln- Asp-lle-Nle-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Seize; 75
His-D-Aia-Asp-Ala-llsPhe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Lou-Leu- Gin-Asp-lie-Nle-Ser-Arg-NH2 und dessen pharmazeutisch
aleeptablen Seize;
Tyr-D-Ala-Asp-Ala-le-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Seize;
Tyr-Aa-DAsp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-l
a-Ar4-Lys-Leu-Leu- 20 Gin-Asp-tle-Nie-Ser-Arg-NH2 und dessen pharmazeutisch
akzeptablen Seize; Tyr-&Ala-
-Asp-Als-le-Phe-ThroAsn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys
-Leu- Leu-Gln-Asp-Ble-Nle-Ser-Arg-NI-12 und dessen pharmazeutisch
akzeptablen Seize; oder
Ac-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr^Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptablen Seize. 25 3. Verfahren zur Herstellung elnes
Peptids der Formel
D-Tyr-Ala-Asp-Ala-tle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-A
la-Arg-Lys-Leu-Leu- 30 Gln-Aip-11e-Met-Ser-Arg-NH2 und dessen
pharmazeutisch akzeptable Saize oder
Ac-Tyr-Alai-Asp-Ala-Ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-Ile-Met-Ser-Arg-NH2 und dessen pharmazeutiech
akzeptable Seize. 35 wobel das Verfahren umfa(&t: AnknDpfen elner
C-terminal-geschlzten Aminosgure an ein Harz In Gegenwsrt eines
Kupplungsmittels; Waschen mit einem inerten Ldsungsmttel;
Schutzgruppenentfemung in Gegenwart elner Saure; Wiederholung dieser
Sequenz, schrittweise mit den folgenden geschttzten Aminosluren, wie sie in
den obigen Peptidformeln definiert sind, vom C-Terminus des Peptids; und
schlieBl&ich Ablosen des Peptids von dem Harz In Gegenwart elner Slure, um
die Peptide der obigen 40 Formeln zu erhalten, wobel des Harz BHA
oderp-ME-1iHA ist; oder Ablosen des Peptids von dem Harz mit 



Ammoniak, Alkylamin oder Dialkylamin und Schutzgruppenentfemung mit elner
Sdure, urn die Peptide der obigen Formeln zu erhalten, wobei das Harz sin
chlormethyllertes oder hydroxymethyllertes Harz ist; oder Abl8sen des
Peptids von dem Harz in Gegenwart elner Slure, um das Peptid der obgien
Formeln zu erhalten, wobei des Harz ein chlormethyllertes oder
hydroxymethyliertes Harz ist; oder Abldsen des 45 Peptids von dem Harz In
Gegenwart einer Base und elnes R3OH-Alkohols, gefolgt von Saurebehandlung,
um des Peptid der obigen Formeln zu erhalten, wobel R3 eine geradkettige
oder verzweigtkefflge Atkylgruppe, enthaltend 1 bis 6 Kohlenstoffatome, ist
und des Harz eln chlormethyliertes oder hydroxymethyliertes Harz ist. 50 56
60 65 32    C   L  n  a EP 0136475 Bi Revendicatfons pour tes Etats
contractants: BE CH DE FR GB IT LI LU NL SE 1. Peptide caracteris6 par la
formule: Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- A~rg-p2; 10
(I) ou 15        RI-A-B-C-Ala-Ile-Pbe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-LGu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 20 I_
(Il) ou Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu- 25
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- 30
Ala-Arg-Leu-R2; (3II) dans laquelle RH est un atoms d'hydrogbne ou un
groups alcanoyle en C1-C6 a chains drolte ou ramifi6e; 3s R2 est NR3R4 ou
OR3; R3 et R4 sont choslas dans le groups constitue par un atoms
d'hydrogene et un groupe alkyle a chain. droite ou ramifiee contenant un A
six atomes de carbon.; A eat un groups tyrosyle, D- tyrosyle ou histidyle;
B est un groups alanyle ou D-alanyle; C est un groups aspartyle ou
0-aspartyle; X eat un groups asparaginyle ou D-asparaginyle; Y eat un
groupe norleucyle ou methionyle; sous r6serve que B etfou C etlou X solent
un D-amino-acide; et ses sels pharmaceutiquement acceptables. 40     2.
Peptide selon Is revendication 1, o0 R' eat choisl parmT un atome
d'hydrogene ou un groupe alcanoyle en Cc-Cs; R2 eat NR3R4 ou OR"; RI et R4
sont choisis chacun parmi un atome d'hydrogbne et un groups alkyle en
Cf-C3P A est un groups tyrosyle, D-tyrosyle ou histidyle; B est un groups
alanyle ou D- 



alanyle; C est un groups aspartyle ou D-aspartyle; X est un group.
asparaginyle ou D-aspsraginyle; Y est un groups norleucyle ou m6thionyle;
avec la r6serve pr6cit6e; et ses sels pharmaceutiquement 46 acceptables. 3.
Peptide selon ts revendicatlon 1 ayant la structure de formule (1) dans
laquelle R' esat choisi parmi un atoms d'hydrogene ou un groups acetyle; R2
est NH2; A est un group. tyrosyle, D-tyrosyle ou histidyle; B est un groups
alanyle ou D-alanyle; C eat un groups aspartyle ou D-aspartyle; X est un
groupe asparaginyle ou D-asperaginyle; Y est un groupe norleucyle ou
m~thionyle; avec ta reserve precitee; et ses sels 50  pharmaceutiquement
acceptables. 4. Peptids selon la revendication 1 caractdrls par la formula:
655 60 65 33    L   M   S* EP 0136 475 BI
Tyr-D-Ala-Asp-Ala-Ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Tyr-Ala-D-Asp-Ala-fle-Phe-.Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- 5  Gln-Asp-lle-Met-Ser-Arg-NH2 et ses sels
pharmsceutiquement acceptables;
Ac-His-D-Ala-Asp-Ala-Ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gln-Asp-le-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Met-Ser-Arg-NH2 at ses sels
pharmaceutiquement acceptables; 10
Ac-D-Tyr-D-Ala-Asp-Ata-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Ala-Arg-Lys-Leu- Leu-Gln-Asp-le-Met-Ser-Arg-NH2 et see sels
pharmaceutiquement acceptables;
Tyr-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 et se seels
pharmaceutiquement acceptables;
TyrD-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Al
a-Arg-Lys-Leu4-eu- t5 Gln-Asp-lle-Nle-Ser-Arg-NH2 et see sels
pharmacautiquement acceptables;
His-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-GIn-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gin-Asp-lie-Nle-Ser-Arg-NH2 et sea sels
pharmaceutiquement acceptables; 20
Tyr-Ala-D-Asp-Ala-fle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-1le-Nle-Ser-Arg-NH2 et see sels
pharmaceutiquement acceptables;
Tyr-D-Ala-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-S
er-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Nle-Ser-Arg-NH2 et see eels
pharmaceutiquement acceptables; ou
Ac-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- 25 Gln-Asp-lle-Met-Ser-Arg-NH2 et see eels
pharmaceutiquement acceptables. 5. Proc6d6 pour accroftre la liberation de
lPhormone de croissance chez des mammifbres non humains, caract6ris6 par
l'administration h ceux-ci de 0,000001 & 0,1 mg/kg de poids corporel du
mammif~re/jour 0 d'un peptide de formule: R1-A-B-C-Ala- I
e-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu- 



Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- Arg-R2; (I) ou 40
Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- 45
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 (II) ou 50
Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- ss
Ala-Arg-Leu-R2; (III) dans lesquelles RI, R2, A, B, C, X et Y sont d6finis
comme dans la revendlcation 1 et avec la meme reserve que celle indiqu6e
dans la revendication 1. 6. Proc6d6 selon la revendicatlon 5 dens lequel R'
est cholsi parmi un atoms d'hydrogene ou un groups alcanoyle en C1-C3; R2
est NR3R4 ou OR3; RI et R4 sont choisis chacun parMi un atome 65
d'hydrogbne et un groups alkyle en C1-Cg; A est un groups tyrosyle,
D-tyrosyle ou histidyle; B est un 34    groupe alanylg ou D-alanyle; C est
un groupe aspartyle ou D-aspartyle; X est un groups asparaginyle ou D-
asparaginyle; Y est un groups norleucyle ou m6thionyle; avec la r6serve
pr6citbe; et ses sels pharmaceutiquement acceptables. 7. Proc6d6 selon la
revendcication 5 dans lequel le peptide r6pond a )a formuls 1; RI est un
atoms 5  d'hydrogbne ou un groupe acetyle; R esat NH2; A eat un groupe
tyrosyle, D-tyrosyle ou histidyle; B eat un groups alanyle ou D-alanyle; C
est un groups aspartyle ou D-aspartyle; X est un groups asparaginyle ou D-
asparaginyle; Y east un groups norleucyle ou m6thionyle; avec la r6serve
precit6e; et ses sels pharmaceutiquement acceptables. 8. Proc6de selon la
revendication 5, dans lequel le peptide sat: o fD-Ala`J-hpGRF(1-29)-NH2;
Tyr-Ala-Asp-Ala-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gin-Asp-lle-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptabies; 15
Tyr-D-Ala-Asp-AIa-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-GIn-Lsu-Ser-A
la-Arg-Lys-Leu-Leu- Gin-Asp-Hle-Nie-Ser-Arg-NH2 et ses sets
pharmacoutiquement acceptables;
HIs-D-Ala-Asp-Ala-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Lsu-Gly-Gln-Lou-Ser
-Ala-Arg-Lys-Lou-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 et sea sels
pharmaceutiquement acceptables;
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- 2o Gln-Asp-le-Nie-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Tyr-Ala-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Lou-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Tyr-D-Ala-D-Asp-Ala-Ile-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-S
er-Ala-Arg-Lys-Leu- 



Leu-GIn-Asp-lle-Nle-Ser-Arg-NH2 et ses sels pharmaceutiquement acceptables;
ou 25
Ac-Tyr-D-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-GIn-Leu-Se
r-Ata-Arg-Lys-Lou-Leu- Gin-Asp-lle-Met-Ser-Arg-NH2 et ses sels
pharmacoutiquement acceptables. 9. Proc6d6 pour la pr6paration d'un peptide
de formule: 30 RI-A-B-C-Ala- I le-Pbe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- Arg-R2; (I) ou 40
Rl-A-B-C-Ala-lie-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val -Leu-
JGly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Lu-Gln-Asp-Ile-Y-Ser- 45
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R (II) ou
Rl-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser-
Arg-Gln-Gln-Gly-Glu-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- Ala-Arg-Leu-R2; (III)
60 dens lesquelles R1, R2, A, 8. C, X et Y sont deflnis comme dans la
revendication 1, avec la meme r6serve quo colle mentionnee dans la
revendication 1, et leurs sels pharmaceutiquement acceptables; ledit
procede comprenant: la fixation dTun amino-acide protdg6 C-terminal a une
r6sine en presence d'un agent de couplage; Is lavage avec un solvent
inerte; la d6protection en pr6sence d'un acide; la repitition de cette 65
sequence avec les amino-acides prot6g6es suivants, comme d6fini dans lea
formules (1), (Ii) et (1111, 35    i   .  ,                        1
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graduellement a partir de l'extr6mit6 C-terminale du peptide; et finalement
la separation du peptide de la r6eine en presence d'un acide pour fournir
un des peptides de formules (1), (11) ou (111), dans lequel ladite resine
est une resine de benzhydrylamine {BHA) ou une resine de
p-mdthylbenzhydrylamine (p-Me-BHA); ou la separation du peptide de ta
r6slne avec l'ammonlac, une alkylamine ou une dialkylamine et la 5
d6protection avec un acide pour fournir un des peptides de formules (1),
(11) ou (Ull), oO ledite resine eat une resine chlorom6thylee ou
hydroxym6thyl6e; ou la separation du peptide de la resine en presence d'un
aoide pourfournir un des peptides de formules (I), (11) ou (111), ob ladite
resine est une resine chlorom6thylee ou hydroxymethylee; ou la separation
du peptide de la resine en pr6sence d'une et d'un alcool R3OH, suivie d'un
traitement acids pour fournir un des peptides de formules (I), (11) ou
(111), oO RI est un groupe alkyle a 1o chatne droite ou ramifiee contenant
un a six atomes de carbone et ladite resine eat une rhsino chloromethylee
ou hydroxymethylee. 10. Procede pour la preparation d'un peptide selon la
revendication 9, dans lequel ledit peptide eat 



caracteris6 par la formula: 15
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Tyr-Ala-D-Asp-Ata-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
Ma-Arg-Lys-Leu-Leu- GIn-Asp-Ile-Met-Ser-Arg-NI-I et ses sels
pharmaceutiquement acceptables; 20
Ac-His-D-Ala-Asp-Ala-lIe-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-AIa-Arg-Lys-Leu-Leu- Gln-Asp-Iie-Most-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Ac-D-Tyr-D-Ala-Asp-Ala-lIe-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gtn-Leu-
Ser-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lie-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phs-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-
Ser-Ala-Arg-Lys-Leu- 25  Leu-Gtn-Asp-lle-Met-Ser-Arg-NH2 et sea sels
pharmaceutiquement acceptables;
Tyr-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 et ses sles
pharmaceutiquement acceptables;
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gty-Gin-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Nle-Ser-Arg-NH2 et see sels
pharmaceutiquement acceptables; 30
His-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ale-Arg-Lys-Leu-Leu- Gin-Asp-l e-NleSer-Arg-NH2 et sea sels
pharmaceutiquement acceptables;
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gin-Asp-le-Nle-Ser-Arg-NH2 et see sels
pharmaceutiquement acceptables;
Tyr-Ala-D-Asp-Ala-lie-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lye-Leu-Leu- 3s  GIn-Asp-lle-Nle-Ser-Arg-NH2 et see sels
pharmaceutiquement acceptables;
Tyr-DAla-D-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Nle-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables; ou
Ac-Tyr-D-Ala-Asp-Aia-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Se
r-Ala-Arg-Lys-Leu-Leu- Gln-Asp-Ile-Met-Ser-Arg-NH2 et sea ee1s
pharmaceutiquement acceptables. 11. Peptide caract6risd par la formule:
D-Tyr-Ase-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-leu-Gin- 45 Asp-lle-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables; ou
Ac-Tyr-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- Gin-Asp-lle-Met-Ser-Arg-NH2 et sea eels
pharmaceutiquement acceptables. 50     12. Procdd6 pour la preparation d'un
peptide de formula:
D-Tyr-Ala-Asp-Ala-Ile-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Lou-Gly-Gtn-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables ou
As-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- 55   Gln-Asp-llo-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables, iedit procede comprenant: la fixation d'un
amino-acide protdgd C-terminal A une reine en presence d'un agent de
couplage; le lavage avec un solvant inerte; la deprotection en pr6sence
d'un acide; la repitition de cette s6quence avec les amino-acides prot6g6es
suivants, comme d6flni dans lea peptides de formules ci- 60  dessus
graduallement h partir de l'extremit6 C-terminale du peptide; etfinalement
la separatton du peptide de la resine en pr6sence d'un acid. pour fournir
les peptides de formules ci-dessus, dans lequel ladite resine oet uno
resins de benzhydrylamine (BHA) ou une resine de p-m6thylbenzhydrylamine
{p-Me-BHA); ou la separation du peptide de la resine avec l'ammoniac, une
alkylamine ou une diaikylamine et la d6protection avoc un acide pour foumir
lea peptides de formules ci-dessus, ob ladite resine eat une resino 65
chloromethyl6e ou hydroxymethyl6e; ou la separation du peptide de la r6sine
en pr6sence d'un acide pour 36 



EP  0 136 475 BiW.                                    7-* fournir les
peptides de formulas ci-dessus ob ladite r6sine est une resine
chloromethylke ou hydroxym6thylee; ou la separation du peptide de la r6sine
en pr~sence d'une base et d'un alcool R3OH, suivie d'un traltement acids
pour fournir les peptides de formules ci-dessus, ob RI est un groups alkyle
a chaine droite ou ramifiee contenant un A six atomes de carbons et ladite
r6sine est une resine 5 chlorom6thylee ou hydroxymethylee. Revendications
pour l'Etat contractant: AT 1. Procfdd pour la preparation d'un peptide de
formule: 10 RI-A-B-C-Ala-Ile-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- 75      Arg-R2; (I)
ou 20 Rl-A-B-C-Ala-lIe-Phe-Thr-X-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp- Iie-Y-Ser- 25
Arg-Gln-.Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-R2 (II) ou 30
RI-A-B-C-Ala-Ile-Phe-Thr-X- Ser-Tyr -Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Y-Ser- Arg-Gln-Gln-Gly-Gl
u-Ser-Asn-Glu-Glu-Arg-Gly-Ala-Arg- 35     Ala-Arg-Leu-R2; dans laquelle R'
est un atome d'hydrogrne ou un group. alcanoyle en Cl-C. A chaine droite ou
ramifioe; 40 R2 est NR3R4 ou OR3; Rs et R4 sont cholsis dans le groupe
constitu6 par un atome d'hydrogene et un groupe alkyle & camine droite ou
ramifi6e contenant un a six atomes de carbons; A est un groups tyrosyle, D-
tyrosyle ou histidyle; B est un groups alanyle ou D-alanyle; C est un
groups aspartyle ou 0-aspartyle; X est un groups asparaginyle ou
D-asparaginyle; Y est un groups norleucyle ou me6thionyle; sous r6serve quo
B et/ou C et/ou X solent un D-amino-aclde; et leurs sels
pharrnaceutiquement acceptables; ledit proc4de 4S comprenant: la fixation
d'un amino-acids prot6ge C-terminal b une resine en presence d'un agent de
couplage; 1e lavage avec un solvant inerte; la d6protection en presence
d'un acids; la r6pitition de cette s6queno.e avec las amino-acides
prot6gees suivants, comme defini dans les formulas (1), (II) et (111),
graduellement a partir de l'extr6mit6 C-terminale du peptide; at finalement
la separation du peptide de la resine en pr6sence d'un acide pour fournir
un des peptides de la formulas (1), (11) ou (111), dans lequel ladite 50
resine est une resine de benzhydrylamine (BHA) ou une resins de
p-m6thylbenzhydrylamine (p-Me-BHA); ou la separation du peptide de la
rMsine avec l'ammoniac, une alkylamine ou une dialkylamine et ia
deprotection avec un acide pour foumir un des peptides de formules {1),
(ll) ou (111), ob ladite resine est une resins chlorom6thyl6a ou
hydroxymethyl6e; ou le separation du peptide de le resins en pr6sence d'un
acids pourfournir un des peptides deformules (1), 11) ou (Ill), o& ladite
rbsine est une r6sinechlorom6thyl~e 66 OU hydroxym6thyl6e; ou la separation
du peptide de la resine en presence d'une base et d'un alcool R2OH, suivie
d'un traitement acids pour fournir un des peptides de formulas (1), (11) ou
(i11), oi R3 est un groups aliyle A chain. droite ou ramifiee contenant un
3 six atomes de carbons et ladite resine est une rMsine 



chlorom6thylee ou hydroxym6thylee. 60 65 37    111,   1111 l 1,1   IIIi III
! c   L  N   S EP 0136475 B1 2. Procede pour la preparation d'un peptide
selon la revendication 1, dans lequel ledit peptide est caract6rise per la
forrnule:
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Va-Leu-Gly-Gln-Leu-Ser-Al
a-Arg-Lys-LeLeu- 5  Gln-Asp-le-Met-Ser-Arg-NH2 et ses seos
pharansceutiquement acceptables;
Tyr-Ala-D-Asp-Ala-lte-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
ta-Arg-Lys-Leu-Leu- Gtn-Asp4le-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Ac-His-D-Als-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gtn-Leu-Se
r-Ata-Arg-Lys-Leu-Leu- Gln-Asp-Ile-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables; 10
Ac-D-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-GIy-Gln-Leu-
Ser-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Met-Ser-Arg-NH2 et ses sels
pharfnaceutiquement acceptables;
Ac-O-Tyr-D-AMa-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gtn-Leu-
Ser-Ala-Arg-Lys-Leu- Lou-Gin-Asp-Ile-Met-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Tyr-Ala-Asp-Ala-tle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gtn-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Y5 Gln-Asp-Ile-Met-Ser-Arg-NH2 et sea sels
pharmaceutiquement acceptables;
Tyr-D-Ala-Asp-Ala-lte-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-A
la-Arg-Lys-Leu-Leu- Gin-AspIle--Nle-Ser-Arg-NH2 et ses sels
pharmaceutdquement acceptables;
His-D-Ala-Asp-Ats-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-tle-Nie-Ser-Arg-NHi2 et ses sels
pharmaceutiquement acceptables; 20
Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gln-Asp-Ile-Nle-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Tyr-Ala-D-Asp-Ala-lte-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser
-Ala-Arg-Lys-Leu-Leu- Gin-Asp-lle-Nie-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables;
Tyr-D-Ala-D-Asp-Ala-Ile-Phe-Thr-D-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gtn-Leu-S
er-Ala-Arg-Lys-Leu- * 25 Leu-Gln-Asp-lle-Nle-Ser-Arg-NH2 et ses sels
pharmaceutiquement acceptables; ou
Ac-Tyr-D-Ala-Asp-Ala-tle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-GIn-Leu-Se
r-Ata-Arg-Lys-Leu-Leu- Gln-Asp-,le-Met-Ser-Arg-NH? et ses sels
pharmaceutiquement acceptables. 3. Proc6d6 pour la preparation d'un peptide
de formule:
D-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gtn-Leu-Ser-A
la-Arg-Lys-Leu-leu-Gln- Asp-ile-Met-Ser-Arg-NH2 et ses, sels
pharmaceutiquement acceptables ou
Ac-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu- 36 Gin-Asp-lie-Met-Ser-Arg-NH2 et ses sets
pharmaceutiquement acceptables. Iedit procedd comprenant: la fixation d'un
amino-acide prot6ge C-terminal A une resine en presence d'un agent de
couplage; le lavage avec un solvant Inerte; la d6protection en presence
d'un acide; la repitition de cette s6quence avec les amino-acides proteg6es
suivants, comme d6finl dans les peptides de formules ci- 40  dessus
graduallement A partir de I'extr6mtt6 C-terminale du peptide; etfinalement
la separation du peptide de la rMsine en presence d'un acide pour fournir
les peptides de formules ci-dessus, dans lequel ladite 



resins est une r6sine de benzhydrylamine (BHA) ou une r6sine de
p-methytbenzhydrylamine (p-Me-KHA); K-,      ou la s6paration du peptide de
la r6sine avec l'ammoniac, une alkylamine ou une dialkylamine et la
d6protection avec un acide pour fournir les peptides de formules ci-dessus,
oO ladite resine est une r6sine 45 chloromethylee ou hydroxymethyl6e; ou la
separation du peptide de la resine en pr6sence d'un acide pour fournir les
peptides de formules ci-dessus o) ladite resine sot une r6sine
chloromdthyl6e ou hydroxymethyl6e; ou la separation du peptide de la r6sine
en pr6sence d'une base et d'un alcool R30H, suivie d'un traitement acide
pour fournir les peptides de formules ci-dessus, oCi RI est un groups
alkyle a chains droite ou ramifiee contenant un a six atomes de carbone et
ladite rMsine est une r6sine 50  chlorom6thyl6e ou hydroxymethylee. 55 60
65 38    


