
1,051,686                                          5                ester.
After splitting off the carbobenzoxy radical, the resulting
N-8-p-toluenesulphonyl-               L-ornithyl-glycine ethyl ester is
condensed with N-carbobenzoxy-L-proline to give
N-carbobenzoxy-L-prolyl-N-8-p-toluenesulphonyl-L-ornithyl-glycine ethyl
ester, which               is converted into the corresponding amide. After
splitting off the carbobenzoxy radical, 5       the  resulting
L-prolyl-N-8-p-toluenesulphonyl-L-ornithyl-glycinamide  is condensed     5
with N-carbobenzoxy-L-glutaminyl-L-asparaginyl-S-benzyl-L-cysteine  azide
to give               N - carbobenzoxy - L - glutaminyl - L - asparaginyl -
S - benzyl - L - cysteinyl - L-
propyl-N-[err]-p-toluenesulphonyl-L-ornithyl-glycinamide. After splitting
off the carbo-               benzoxy radical, the resulting
L-glutaminyl-L-asparaginyl-S-benzyl-L-cysteinyl-L-      10      [err]
N-[err]-p-toluenesulphonyl-L-ornithyl-glycinamide  is condensed with
N-carbo-        10
benzoxy-S-benzyl-L-cysteinyl-L-tyrosyl-L-phenylalanine  azide  to  give
N-carbo-               benzoxy - S - benzyl - L - cysteinyl - L - tyrosyl -
L - phenylalanyl - L - glutaminyl-               L - asparaginyl - S -
benzyl - L - cysteinyl - L - prolyl - N - [err] - p - toluenesulphonyl-
L-ornithyl-glycinamide. This nonapeptide derivative is treated with an
alkali metal,      15      preferably sodium or potassium in liquid
ammonia, so that the linear nonapeptide V      15               results.
This is converted by oxidation, preferably with air, oxygen or hydrogen
per-               oxide in aqueous solution, into the biologically active,
cyclic polypeptide I.                    The hitherto unknown polypeptide I
may be used as free base or as the salt of               an organic or
inorganic acid, either as pharmaceutical on its own or in the form of
20       appropriate medicinal preparations for administration, e.g.
parenterally, enterally or  20               intranasally. Examples of
acids for forming acid addition salts are hydrochloric, hydro-
bromic, sulphuric, fumaric, maleic, malic, acetic and tartaric acid. In
order to produce               such medicinal preparations, the compounds
of the invention are worked up with organic               or inorganic
adjuvants which are inert and physiologically acceptable. Examples of such
25       adjuvants are as follows:
25                    Tablets and dragees               :    lactose,
starch, talc and stearic acid.                   Syrups
:    solutions of cane sugar, invert sugar
and glucose.                    Injectable solutions              :
water, alcohols, glycerine and vege-
table oils.                    Suppositories                     :
natural or hardened oils and waxes.                     The preparations
may furthermore contain suitable preserving, stabilizing or wet-
ting agents, solubilizers, sweetening and colouring substances or
flavourings. 



The present invention also includes pharmaceutical compositions containing,
in               addition to a physiologically acceptable carrier, the
compound I and/or an acid addi-   30               tion salt thereof.
It should be noted that compound V above, together with its acid addition
salts,               are included in the present invention as well as
compounds IV above.                    Examples of acids suitable for salt
formation with compounds I and V and      35       L - glutaminyl - L -
asparaginyl - L - cysteinyl - L - prolyl - L - ornithyl - glycin-  35
amide are hydrochloric, hydrobromic, sulphuric, citric, tartaric, succinic,
maleic, malic,               acetic, benzoic, hexahydrobenzoic,
methanesulphonic, fumaric, gallic, and hydriodic               acid.
In the following examples all temperatures are indicated in degrees
Centigrade.       40                                           EXAMPLE 1:
40                   a) N - [err] - [err] - N - [err] - p -
toluenesulphonyl - L - ornithyl - glycine
ethyl ester.                    104 g of
N-[err]-carbobenzoxy-N-[err]-p-toluenesulphonyl-L-ornithine and 27 g of
glycine ethyl ester are dissolved in 450 cc of acetonitrile, the mixture is
cooled at      45       0, 51 g of dicyclohexyl carbodiimide are added and
the mixture is shaken at room       45               temperature for 4
hours. Precipitated dicyclohexyl urea is filtered off and washed
with acetonitrile. The whole filtrate is evaporated in a vacuum. The
residue crystallizes               after the addition of petroleum ether.
After recrystallization from n-propanol, 93 g of               N - [err] -
carbobenzoxy - N - 8 - p - toluenesulphonyl - L - ornithyl - glycine ethyl
50      ester are obtained; melting point 136[err]; [[err]][err]=- 6.5[err]
(96%  ethanol).                  50                  b) N - carbobenzoxy -
L - prolyl - N - [err] - p - toluenesulphonyl - L - ornithyl-
glycinamide.                   90 g of N - [err] - carbobenzoxy - N - 8 - p
- toluenesulphonyl - L - ornithyl-               glycine ethyl ester are
dissolved in 800 cc of anhydrous acetic acid which has been             6
1,051,686          saturated with hydrogen bromide. The mixture is left to
stand for one hour at 20[err],         evaporated in a vacuum at a
temperature below 40[err] and the residue washed carefully         with
diethyl ether. The residue is dissolved in 500 cc of acetonitrile, 25 cc of
triethyl-         amine and 43 g of N-carbobenzoxy-L-proline are added,
cooling is effected at 0, 



5       35.5 g of dicyclohexyl carbodiimide are then added and the mixture
shaken over night  5         at 20[err]. After filtering off dicyclohexyl
urea, the filtrate is evaporated in a vacuum         at 30[err], the
residue dissolved in ethyl acetate and this solution is washed with dilute
sulphuric acid and aqueous ammonia. After drying over sodium sulphate, the
ethyl         acetate is removed by evaporation in a vacuum and the residue
dissolved in 1 litre of 10      absolute ethanol. The solution is cooled at
0[err], saturated with ammonia and left to   10         stand over night at
20[err]. After evaporating in a vacuum at 30[err], the residue is
recrystal-         lized from dimethylformamide/ethyl acetate. 58 g of
N-carbobenzoxy-L-prolyl-N-8-p-
toluenesulphonyl-L-ornithyl-glycinamide are obtained; melting point
122[err] (with         decomposition); [[err]][err]= -46[err] (95% glacial
acetic acid).  15      c) N - carbobenzoxy - L - glutaminyl - L -
asparaginyl - S - benzyl - L - cysteinyl-  15               L - prolyl - N
- [err] - p - toluenesulphonyl - L - ornithyl - glycinamide.
100 g of N - carbobenzoxy - L - prolyl - N - [err] - p - toluenesulphonyl -
L-          ornithyl-glycinamide are dissolved in 500 cc of anhydrous
acetic acid which has been          saturated with hydrogen bromide, the
solution is left to stand for one hour at 20[err] and 20       is
evaporated in a vacuum at a temperature below 40[err]. The residue is
carefully washed  20          with diethyl ether and then added to a
solution of 100 g of N-carbobenzoxy-L-          glutaminyl - L -
asparaginyl - S - benzyl - L - cysteinyl - azide and 26 cc of triethyl-
amine in 1000 cc of dimethylformamide. The mixture is left to stand over
night at          20[err], 3000 cc of ethyl acetate are added thereto, the
precipitate is filtered off and 25       washing is effected with ethyl
acetate. 105 g of N-carbobenzoxy-L-glutaminyl-L-      25
asparaginyl - S - benzyl - L - cysteinyl - L - prolyl - N - 8 - p -
toluenesulphonyl - L-          ornithyl-glycinamide are obtained; melting
point 193[err]; [[err]][err]= -38.5[err] (dimethyl-          formamide).
d) N-carbobenzoxy - S - benzyl - L - cysteinyl - L - tyrosyl - L -
phenylalanyl  L- 30           glutaminyl - L - asparaginyl - S - benzyl - L
- cysteinyl - L - prolyl - N - [err] - p-  30              toluenesulphonyl
- L - ornithyl - glycinamide.              50 g of N-carbobenzoxy - L -
glutaminyl - L - asparaginyl - S - benzyl - L -          cysteinyl - L -
prolyl - N - [err] - p - toluenesulphonyl - L - ornithyl - glycinamide are
dissolved in 250 cc of anhydrous acetic acid which has been saturated with
hydrogen 35       bromide and the solution is left to stand for one hour at
20[err]. After evaporating the  35          solvent in a vacuum at a
temperature below 40[err], the residue is carefully washed with
diethyl ether and a solution of 31.5 g of N - carbobenzoxy - S - benzyl - L
- cysteinyl-          L - tyrosyl - L - phenylalanine - azide and 7.5 cc of
triethylamine in 250 cc of di-          methylformamide is added thereto.
The mixture is left to stand for 2 days at 20[err], 40       1000 cc of
ethyl acetate are subsequently added and the precipitate is washed with
40          ethyl acetate. After drying in a vacuum at 30[err], the product
is washed with warm          methanol. 45 g of
N-carbobenzoxy-S-benzyl-L-cysteinyl-L-tyrosyl-L-phenylalanyl-L-
glutaminyl - L - asparaginyl - S - benzyl - L - cysteinyl - L - prolyl - N
- 8 - p -          toluenesulphonyl-L-ornithyl-glycinamide are obtained;
melting point 224[err]; [[err]][err]= 



45       - 41[err] (dimethylformamide).
45             e) L - cysteinyl - L - tyrosyl - L - phenylalanyl - L -
glutaminyl - L - asparaginyl-                         L - cysteinyl - L -
prolyl - L - ornithyl - glycinamide.               The necessary amount of
sodium or potassium metal is added to a solution of 5          g of N -
carbobenzoxy - S - benzyl - L - cysteinyl - L - tyrosyl - L - phenylalanyl-
L- 50       glutaminyl - L - asparaginyl - S - benzyl - L - cysteinyl - L -
prolyl - N - [err] - p-  50          toluenesulphonyl - L - ornithyl -
glycinamide in 1200 cc of dry liquid ammonia, whilst          stirring at
the boiling temperature of the solution, to give a stable blue colouration.
After the addition of 3 g of ammonium chloride, the solution is evaporated
to dryness.          The residue contains
L-cysteinyl-L-tyrosyl-L-phenylalanyl-L-glutaminyl-L-asparaginyl- 55
L-cysteinyl-L-prolyl-L-ornithyl-glycinamide.
55                                        f) Polypeptide compound I.
The residue obtained from step e) above is dissolved in 5 litres of 0.01 N
acetic          acid and oxidized at a pH value of 6.5-8.0 by introducing
air or oxygen for one          hour at 0-40[err]. The solution, which
contains the substance I, is brought to a pH value 60       of 4.0-5.0 and
after the addition of 50 g of sodium chloride or 0.64 g of methane-   60
1,051,686                                        7         sulphonic acid
evaporation to dryness is effected, whereby a dry powder results which
keeps well. It may be stored and when used it may be dissolved to give a
clear solution.                 However, the solution may also be used as
such, if desired after diluting with water                 or a salt
solution. In paper chromatography and paper electrophoresis the polypeptide
5       compound I proved to be homogeneous. The Rf-value in the increasing
chromatogram   5                 (butanol/glacial acetic acid/water 70: 10:
20) is 0.05, and (methyl-ethyl-ketone/                 pyridine/water
65:15: 20) 0.12. In the high tension electrophoresis on paper the poly-
peptide I wanders at a pH value of 5.8 (pyridine/acetic acid/water 9: 1:90)
7/10ths                 of the distance of histidine (E[err]=0.7 His) and
at a pH of 1.9 (formic acid/acetic         10      acid/water 15:10:75)
9/10ths of the distance of tryptophane (E[err]=0.9 Try).       10
Total hydrolysis with 6 N hydrochloric acid for 16 hours at 110[err]C and
absence 



of air yields the expected amino acids in the correct ratio.
EXAMPLE 2:                      The same procedure as in Example 1 is used,
except that final oxidation is        15      effected at 0 - 40[err] by
the addition of 7.5 cc of a N solution of hydrogen peroxide in  15
water at a pH value of 4.0-9.0 (instead of oxidation by introducing air or
oxygen).                     WHAT WE CLAIM IS:-                     1. A
process for the production of a polypeptide of formula I and its acid addi-
tion salts,
[err]                                         which comprises oxidizing the
nonapeptide of formula V        



1,051,686                                        7          sulphonic acid
evaporation to dryness is effected, whereby a dry powder results which
keeps well. It may be stored and when used it may be dissolved to give a
clear solution.         However, the solution may also be used as such, if
desired after diluting with water         or a salt solution. In paper
chromatography and paper electrophoresis the polypeptide 5       compound I
proved to be homogeneous. The Rf-value in the increasing chromatogram
5         (butanol/glacial acetic acid/water 70: 10: 20) is 0.05, and
(methyl-ethyl-ketone/         pyridine/water 65:15: 20) 0.12. In the high
tension electrophoresis on paper the poly-         peptide I wanders at a
pH value of 5.8 (pyridine/acetic acid/water 9: 1: 90) 7/10ths         of
the distance of histidine (E[err]=0.7 His) and at a pH of 1.9 (formic
acid/acetic 10      acid/water 15:10: 75) 9/10ths of the distance of
tryptophane (E[err]=0.9 Try).       10              Total hydrolysis with 6
N hydrochloric acid for 16 hours at 110[err]C and absence         of air
yields the expected amino acids in the correct ratio.
EXAMPLE 2:              The same procedure as in Example 1 is used, except
that final oxidation is 15      effected at 0-40[err] by the addition of
7.5 cc of a N solution of hydrogen peroxide in  15         water at a pH
value of 4.0-9.0 (instead of oxidation by introducing air or oxygen).
WHAT WE CLAIM IS: -              1. A process for the production of a
polypeptide of formula I and its acid addi-         tion salts,
CONH2                             [err]                  



which comprises oxidizing the nonapeptide of formula V            8
1,051,686                                                         [err]
in aqueous solution at a pH between 4 and 9 and, when it is desired to
produce an         acid addition salt, reacting the so obtained compound I
with an organic or inorganic         acid. 



5            2. The polypeptide I whenever produced by the process of the
preceding claim.  5              3. The polypeptide I stated in claim 1.
4. The nonapeptide V stated in claim 1.              5. A compound of
formula IV                                                        [err]
10    in which
10              R[err] denotes a radical capable of protecting a sulfhydryl
radical in peptide synthesis                  and              R[err]
denotes a radical capable of protecting an amino radical in peptide
synthesis.              6. The acid addition salts of the compounds claimed
in claims 2, 3, and 4. 15           7. Pharmaceutical compositions
containing, in addition to a physiologically  15          acceptable
carrier, a compound claimed in claim 2 or 3, or a physiologically
acceptable          acid addition salt thereof.         



1,051,686                                         9      8. A
pharmaceutical composition containing the compound claimed in either of
claims 2 and 3 together with a local anaesthetic.     9. A composition
according to claim 8 additionally containing a physiologically acceptable
carrier for the peptide and local anaesthetic.
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ERRATA                                SPECIFICATION No. 1,051,686
Page 4, Table,                       [err]      



Page 4, line 4, for "vascoconstrictive" read
"vasoconstrictive"                          Page 5, line 10, for "propyl"
read "prolyl"                          Page 5, line 41, for "carbenzoxy"
read "carbo-                              benzoxy"
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