1, 051, 686 5 ester.
After splitting off the carbobenzoxy radical, the resulting

N- 8- p- LoLuenesuLphonyL~—————~——————————E—e#n+%hy+~gLye%ae—e%hy+ ester is
condensed with N-carbobenzoxy-L-proline to give

N- car bobenzoxy- L- prol yl - N- 8- p-t ol uenesul phonyl - L-orni t hyl -gl yci ne et hyl
ester, which is converted into the corresponding am de. After

splitting off the carbobenz i ng
L-prolyl-N-8-p-tol uenesul pm'fm t@WiMiwﬁcondensed _ 5
wi th N—car@benzo T t am nND—DR&WpHG&gl nyI S— benzyl L- cysf_]g()ﬁ]ﬁ@ﬁ
to give - &

S - benzyl @
propyl - N-[Hr]
of f the cafpo-

\' hoHyI8849l%r nit hyI gl yci nami de. After spI itting
bagprcamsn madedh Sodzeriabd{So. HEEd Loh Wpri g, 1963.
- b@c%)éh &S c!ﬁ%/a%nqﬂum}éhed'-oec 14, 196610 [err]

N-[err - -ornit nam de is condensed with
N- E:ar b!)- P CroerCop Ti 966,

benzoxy- S- zvyl t el i
N- car bo- Rk mepm%i% C;Z ZD 1?% sé;ﬁg?éy 43sia%§’£g£1?§15§1%b%3 h?%,tl?/ r%%?/c -

te;] plhenylLi'ﬁtagw_tgo#cm%Wﬁm | - a;paragl nyl - ﬁ[
zyl - - cystei y
L-or ni thyl - gl yci ng “E?fﬁe%nﬁﬂﬁao%éﬁfpaéks é?’féx@fﬁlé‘éﬁi%ﬂi T R‘iﬁg

al kali netal, wilekdbrasse 15, Bor@fibaBwizGad bl RENEDHb@SSiNG MattfudkivegURs
anmoni a, so t hat Réimcll, Brseliand, Seiapep bodheSwiss citizens. 15 results.

This is converted by oxidation, mmﬁmmby}z@pt@nbm oxygen or hydrogen

per - oxide in agueous sol cally active,
cyclic pol ypeptide |, \mprovementsinor reta 1ﬂ|¢¥?§ﬁ€&tyg’ﬁ§t@§gpol ypept| de |
may be used as free ‘lﬁa§eNI®rz PaBENr&hIeIMSlaP,tof &q0 Jarws Street, Toronto 5, Qpfaripy

Cane d
i nor gani ¢ _aci d, ef CHEFERIHARIECEH ¥ emﬁiﬁ%ﬁ‘gﬁcg’ﬂn Do ““Li‘fﬁéf ?éa’%tf of
20 appr opr | APESHTEAL &1 8 TR ovtine kg At Fristron, e.

parenteral | ys enter atfeypr&dnt indéhtion relates to a hitherto unmompagﬂttldy ancEmarmdress of 5

aci ds for form ngfoatk grodwdlirtthepf. sal ts are hydrochl oric, hydro-

brom ¢, sul phuric, fTht&Fsat nyeatoapryidesghepalyreuecf formudds t artaric acid. In
order to produce such medi ci naknr{migepar ations, the conpounds
of the invention are worked ug with or anl C or inorganic

adj uvants which are inert and §| ol fiscal | Y%ccept%%ﬁ € Exanpl es of such
25 adjuvants are as foIL : cuq CHp CHp

25 Tabl et s| and dr algees | l : | act ose,

starch, talc and sheacHecGEH dCH -CO-NH-CH-CO-NH-CH-CO- @yﬂrpsco NH-CH-CO 4

; sol uti ons of cané sugar i nvert sugar lCH

and gl ucose. I nj ectabl e sol utions [-2

wat er, al cohols, gl yc@. —rre—and—vege= S

table oils. Ty SUPPOSh L Or i esg, © Asp cys |1

nat ural or hardened 0|Ts and waxes. The preparations

may furthernore contaifmsuitable preserving, stabillizi ng of wet-
ting agents, solubilizers, smeetenianand col ouring substances or
fl avouri ngs.

CHo
| I
CHy - (I‘.H2 CHy |
CHp .  CHyp

L N—— CH - CO-NH- CH- CO-NH - CHp - CONHg
Pro ) Oorn - Gly
and its acid addition salts.
10 The polypeptide I may be obtained by methods for the synthesis of peptides in 10

actual use or described in the literature on the subject, it being possible to join together
the amino acids in the order indicated in the above formula one at a time or by first

[Prica 4s. 6d.}



The present invention also includes pharmaceutical conpositions containing,
in addition to a physiologically acceptable carrier, the
- _tion Qalfihprpnf

It should be noted that conpound V above, together with its acid addition

salts, are included in the present invention as well as
conpounds 1V above. . Exarrpl es of acids suitable for salt
formati 02 vvlth conmpounds | and V 6%9 L - glutamnyl - L -
aspar agi-yl - -_cysteinyl - | - hﬁ?l - I -—ornithyl - glycin: 35

am de are rfyxdﬁngcdahsafuuﬁ ,peﬂzmdmbraﬁmmngstuéspwmee unti} ithd polypeptiad ¥ari ¢, succi nic,
mal ei ¢, nal(ee beIOWD results and oxidising gl p@ypemenﬂotocfomheom’haﬁdc dbenzoic, _,

met hanesul ph pehefy preduci chp pund J 5, dﬁc,; n salts in accordance aci d.

In the foll ovm e“’”ém%pﬁmé’“é °t'g h&%‘m‘f“’e? oLfPua i cated in degrees

Centi gr ade. EONHZ ' EXAMPLE 1:
40 a) ¢ [erd],- [e N rr]-p-

t ol uenesul phonyl} - L - tp?rﬂ Thyl ;"]- o] ycqﬁ cl:orlvﬁ‘,_ H

ethyl ester. CH, CHy cH,04 g of, CHy CHy

N-[err]-car boberizoxy-N-[err]-p-tol uenesul phonyl - L- or nit hine and 27 g of

gl yci ne et hy NHg&HefO-tire Cli S5 ot vt CPNHASH-@cNIbf CiceQ-OHT EHid0, the mixture is
cool ed at 45, 1,8, 51 gpQf di cg,ell ohexyj,car bodgjm e are added and
the m xture is shaken at" room tenpenature for 4
hours. Precipitd@ted di cyclonexyl urea IS tTittered ot and washed

with acetonitrille. The whole fiNhfrate is evaporated in a vacuum The
resid crystalli zes. I after the addition of petroleym ether.
After Tecrystal kization from nSpeopanol, 93 g of N™- [err] -
car bobenzoxy - N -cﬁ_ p - tol ygnesul phonyl - L - ornit - glycine ethyl
50 ester a t?ta| r?ed mel|t?ng point 136[err]; [[erT]][err]=- 6.5 err]
(96% et hanol). L é Hy 50 b) N - carbobenzoxy -
L - prolyl - N+_[ ___] t @l.uegesul pho L - ornithyl-
gl yci nani de. - &’ N g e ﬁ'? Rz r}% ?] - carbobenzoxy - N- 8 - p
- tol uenesul phonyl =Prb - ornlthpyh- Gly glycine ethyl ester are
di ssol ved i@ ROQmEeEm®@T bRBHNSAROLMpAGEN & kbl shiftios it BT th@edn 4 6
1, 051, 686 and 9 and, whemsit isrdadireditovyirdd cchydm)gidmoiosahmeﬁteng thh® oblainédure is left to
stand for o??elp?\’e‘énl VH‘#’ az BPF Jor m°f8daam° ac{sd ; akeg ﬂ% Faﬁs a’CT\{’é@gllt at a
t enperat ur e} bl Q,%:Fl with
dieth 1? ICEW(%J&E}JD ng @fécp(lry,@fgg{y n ace('%’onl tril éo 25 cc of
triet hyI am ne and 43 g of N-@gp,pgbenzoxy L- proline are added,
cooling is effected at 0,

sI -R' (I:6H4OH IGHS (|:H2 TONH2 T-R'

CHp CHo CHp CHo CHy ' CHp

I
R"-NH-CH-CO-NH~ CH-CO-NH~ CH~ CO-NH- CH-CO-NH- CH - CO-NH-CH- co]

Cys Tyr Phe Glu Asp Cys
NHR"
1
CH, - ‘f”a (|:H2 : v
CHop CHy
L N——CH- CO-NH-CH-CO-NH - CHy - CONH,p

Pro Orn Gly

in which
R’ denotes a radical capable of protecting a sulfhydryl radical in peptide synthesis
15 and 15
R denotes a radical capable of protecting an amino radical in peptide synthesis,
with an alkali metal, e.g. sodium or potassium, in liquid ammonia. Compound IV may



5 35.5 g of dicyclohexyl carbodiimde are then added and the m xture
shaken over night 5 at 20[err]. After filtering off di cycl ohexyl
urea, thefittrateTsevaporated—na vactum————at—30fefr}—the

resi due dissolved in ethyl acetate and this solution is washed with dilute
sul phuric acid and aqueous amoni a. After drying over sodi um sul phate, the
et hyl acetate is renoved by evaporation in a vacuum and the residue
dissolved in 1 litre of 10 absol ut e giifyggol . The sol ution is cool gd at
O[err], satur at
20[err]. After evaffoParrhy CP‘}‘?e’E‘nK/hEeﬁiPﬁﬂtﬁf degipftist ?f]f°m‘tﬂhél>re5| due is
recrystal - lized from di net hyl f or mam de/ et hyI acet ate. 58 g of

N- car bobenzoxy- L- proI yl - N- 8- p- |
t ol uenesul phonyl - L- or ni ¢éNH,- gl yci nami de are obtai nech mel ti ng point
122[err] (wth Uecorrp05|t|on) Terr]][err]H - 46[err] (95% gl aci al
acetic acid). 15 ;ﬁz C@'&fabobénz XY CHgym 'I;Hz gl ulnqm nyl - L -

asparaginyl - S - benzy L. -Hcystelc'n | - 15 : L - prolyl - N
“[err] - p - tol uenesuf Bhonyf"2 L - [of ni thyl § glycﬁ“ﬁam de.

100 g of N - car bobetHsosCo-Ni-CH-CRFND -YaH - CONN — ﬁlcb]NH-cmco-Nﬁ-th%ﬁﬁm phonyl -
L- ornithyl -gl CI nam de are dissolved in 500 cc of df ous
acetic acid which has Asp §¥% ur afred vvlth H%mlrogen Giyom de, the

solution is left to sta hour at 20J, and -
evaporated in a v g@l‘,& ‘éﬁgg %fEIPee"%Bvélsﬁ ’e‘?" 2 re‘f‘ﬁ‘ée ?%ﬂ"dﬁ&f‘ls

careful ly washed wth diethyl et her and then added to a
solution of 100 g of N car bobe ZOXy- L- 'gl utamnyl - L -
asparaginyl - S - benzyl - L - !c§ste| ny"f6 4°'32|'qi Bnd 26 cc of triethyl-
amne in 1000 cc of dimethylfoeppm de. &2e mxeuge isleft to stand over
ni ght at 20[ err 3000 cc of ek acédtate. are added thereto, the
precipitate i% filtered b tNAnGH250-NH - CH'\EQS'FH RH-GOsORff ected with ethyl 5
acetate. 105 g of N-car bobenzoxy L- gl utam nyl - L- . 25. 1
asparaginyl - S - benzyl - L -C¥steinyly- L -"b?ol yl - N- 8% p -

t ol uenesul phonyl - L- ornithyl-glycinam de are obtained; nelting

point 193[err]; [[err] k8L r38vehElole sliclBLNY! - f or mam de) .

d) N-carbobenzoxy - SE IoE \ dlcalsﬁ#or pr@t}:/)cgﬁs the Yabnirto rhdical §nY hO Sbdve probess by

phenyl al anyl L 3t©mporanly blocking gjt et athe atbobenzbxy; cagldpAchive-tRydyloxy, gp-mlubﬁnzy| - L

- cvsteinvl - and t h;ny radlc whilp(examples of radicals for {prpitegiingetha | hon |
y y gh radica] are p[l?gf?lenz lﬁ%ﬁ, bro b 1 1 p y

- L - ornit h)}P d&,:"’él ¥l benzyl, p-or '5?) GobiP- ‘?Q—°E°étf£%b§ﬁ’f6’xl§9“zy

glutamnyl - L - as paf a8 1oyl been Bund B@NGMbound I s a vasoconstrlctheY§1te§|eQ|Yah to L -

prolyl - N - [err]that opthe narghliyesopessih k'mn\yl'llch-thd_new cmmurtd hijflers-in Ghhryicdomaind de ar e

di ssol ved in 250 C%:)Of *Zg%na?%é %@8’?%%’{1; Wyﬁgnf,gwu?% sss»efmm eigss formiaed wnrlgh

@t and for one hour- at

hydr ogen 35 POt

20[err]. After evaporating the 35 solvent in a vacuumat a
tenperature 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
triethylamne in 250 cc of di- met hyl f ormam de i s added thereto.
The m xture 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 vacuumat 30[err], the product
is washed with warm met hanol . 45 g of

N- car bobenzoxy- S- benzyl - L-cyst ei nyl -L-tyrosyl - L- phenyl al anyl -

glutamnyl - L - asparaginyl - S - benzyl - L - cysteinyl - L - prolyl - N
- 8- p - t ol uenesul phonyl - L- orni t hyl - gl yci nam de are obt ai ned;
melting point 224[err]; [[err]][err]=



45 - 41 err] (dinethylformam de).

45 . e) L - cysteinyl - L - tyrosyl - L - phenylalanyl - L -
prolyl - L - ornithyl - glycinam de. The necessary anount of
sodi um or potassiumnetal is added to a solution of 5 g of N -

car bobenzoxy - S - benzyl - L - cysteinyl - L - tyrosyl - L - phenyl al anyl -
L- 50 , glutamnyl - L - aspaf,@ﬁkglfyl - S - benzyl - L - cysteinyl - L -
prol y| —N—»/e++}—rpp— B —————t ol venesutphomyyd——b—-—orni t hyl -

gl ycinam de in 1200 cc of dry |iquid eesmni a, whil st stirring at
the boiling tenperature of the soluti bn, to gj £ 2. stabl e bl ue cal ourati on.
After the addition of 'bt°5f ni urrf'iﬁnl ori %eo fhe solution is evaporated
to dryness. resi F cont es s CH,

Ial anyl -

L-cysteinyl -L-t | -L-ph L-"gl ni nyl - L - asp i nyl -
L Cyst el nyl 9ta: BSOS R- DRGAR G P cn-con RG0! V7 59

55 cH : . f) Pol ypeptdwde g¢onpound I.

The residue obt]a?ned fromstep e) above is dissolvedlin 5{litres of 0.01 N
acetic S —greteamrd—oxidirzed—at—a pHvatrue ot 6.%-8. 0 by introduci ng
air or oxygen for one our 0-40[ . Th ol ¢iti on, which
contains the s%’bsstanceTYr, is bPrhEught ac%h(‘) a pHg&g} ue 68Cy§ - of 4.0-5.0 and
after the addi fron of 50 g of sodiumchloride or 0.64 g of nethane- 60
1, 051, 686 CH 7 sul phoni ¢ acid

_ - CH
evaporation tojdr nesk 4 s effegted, whereby a .dry powder results which
keeps well. It mai bef‘&ﬁ ored &d when used it may be di¥lsol ved to give a

clear solutionl _\.__ cx-co-NH-cH-dBURNEIGH t-t&jm@l ution nmay al so be used as

such, if desired after diluting with watér or a salt

sol ution. In paper edronatography and p&jper el ectrophoresis the pepti de
5 conmpound | proved to be honpbgeneous. The Rf-val ue in the'i-ney easi ng
chromatogram 5 (butanol /gl aci al acetic acid/ yater®y0: 10:

20) is 0.05, and (nethyl-ethyl-ketone/- pyridin

65:15: 20) 0.12. In the higfy tension electrophoresis on paper the poly-

peptide | wanderg at a pHRalue of 5.8 (lpyfi nEFERSTE aci df wat er 9: 1:90)

7/ 10t hs of the distance [of hi 7ti di_nv%m‘(gﬁgr,,(] =0.7 H k) and
- a pH of  1M8a( flor ol Qrgi-GHaC@H- dHy Lys O|Y$'** ""4acI d/ wat er 15:/1(¢: 75)
10ths of the dijstance of tryptophane (|E[err]|=0.9 Try). 10
t ak +hydr ol ysi it [ [ . " cs -

SpLal nyarol ks AR Cut SHNRCY Shhs TP TRrgiRnus paiesislOLefr] € and

1
3 N
.3 Mc=1|-cH,y- CHy- CHy-NH, orn e/;p:fﬁbl*— of frmeia I

However, in comparison with the natural vasopressins, compound I has no antidiuretic
action and is thus suggested for use in therapy as a substance having a specific vaso-
constrictive effect. This specific vascoconstrictive effect of compound I results from a
5 direct influence on the vascular muscles; for this reason no appreciable side effects on 5
the vegetative nervous system are produced, as is the case with adrenalin and nor-
adrenalin. The selective vasoconstrictive effect of compound I could not be foreseen
as the structure of the ornithine radical resembles the arginine radical and closely
resembles the lysine radical and it was thus to be expected that the properties of the
10 new compound I would not differ appreciably from those of the two natural hormones. 0]
The properties of compound I are especially useful in the prophylaxis and therapy
of parenchymatous bleeding, whereby infiltration of the tissues with compound I
produces a pronounced ischaemic effect. The properties of compound I are, further-
more, of especial use in surgery of the throat, nose and ear, in gynaecology and
15 obstetrics, in urology and dentistry. 15
It is suggested that, when compound I is used in an operation under local
anaesthesia, it should be administered in admixture with the local anaesthetic, while
when it is used in an operation under general narcosis, it should be administered in
the form of a dilute physiological sodium chloride solution. The present invention
20 therefore also includes a pharmaceutical composition containing, in addition to the 20
compound of formula I, a local anaesthetic.
The process of the invention may be carried out, for example, as follows: —
N-a-carbobenzoxy-N-3-p-toluenesulphonyl-L-ornithine is condensed with glycine
ethyl ester to give N-a-carbobenzoxy-N-3-p-toluenesulphonyl-L-ornithyl-glycine ethyl

vwwﬁ



of air yields the expected amno acids in the correct ratio.

EXAMPLE 2: The sanme procedure as in Exanple 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 | S: - 1. A
process for the production of a polypeptide of formula | and its acid addi-
tion salts, 1,051,686 | 3

[err] whi- ch—eorpri-ses—exi-di-zi-hg—t he

nonapept i de .of for .gAftgr splitting off the carbobenzoxy radical, the resulting N-8-p-toluenesulphonyl-
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
R 8 with N-carbobenzoxy-L-glutaminyl-L-asparaginyl-S-benzyl-L-cysteine azide to give
k_ S N - carbobenzoxy - L - glutaminyl - L - asparaginyl - S - benzyl - L - cysteinyl - L-

o propyl-N-3-p-toluenesulphonyl.L-ornithyl-glycinamide. After splitting off the carbo-

benzoxy radical, the resulting L-glutaminyl-L-asparaginyl-S-benzyl-L-cysteinyl-L-

10 propyl-N-3-p-toluenesulphonyl-L-ornithyl-glycinamide is condensed with N-carbo- 10
szfz 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 - 8 - 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 hydrochleric, 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 dragées : 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
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 hydricdic
acid.

In the following examples all temperatures are indicated in degrees Centigrade.

ExAMPLE 1: 40
a) N - o - earbenzexy - N - & - p - toluenesulphonyl - L . ornithyl - glycine
ethyl ester.
104 g of N-w-carbobenzoxy-N-3-p-toluenesulphonyl-L-ornithine and 27 g of
glycine ethyl ester are dissolved in 450 cc of acetonitrile, the mixture is cooled at
45 09, 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 ~ @ - carbobenzoxy - N - 8 - p - toluenesulphonyl - L - ornithyl - glycine ethyl
50 ester are obtained; melting point 136°; [&]p?2=— 6.5° (961% ethanol). 50

b) N - carbobenzoxy - L ~ prolyl - N - 3 - p . toluenesulphonyl - L - ornithyl-
glycinamide.
90 g of N - & - carbobenzoxy - N - & ~ p - toluenesulphonyl - L . ornithyl-
glycine ethyl ester are dissolved in 800 ¢c of anhydrous acetic acid which has been



1, 051, 686 7 sul phoni ¢ acid
evaporation to dryness is effected, whereby a dry powder results which

keeps well. It may be stored and when used it _may .

cl ear sol ution. However, the solution nay al so be used as such, if
desired after diluting with water or a salt solution. |In paper
chromat ography and paper el ectrophoresis the pol ypeptide 5 conpound |

proved to be honobgeneous. The Rf-value in the increasing chromatogram
(butanol / gl aci al acetic¢ a_c6i [water 70: 10: 20) is 0.05, and

5
(met hyL%et hyl - _ n the high
tensi on el L@t WMeGEbgEn BHmRAR PR hil@reli®lleft-to stand for onePii bt wanders at a
pH val ue ofvapsragd (py vicalinn &/ sarceporatura bylal 408 taed the resifive B@hed Firdfa@iyhs of
the di staril Ghohetey HieesiquepselsicjreinOfpal st 23 copl B 9 (forni c
i dJ t.amx nd 437g o J.ézrb ﬁrgzo:();-t_sptilﬁx_e azsjﬂd # is e{fceagat o,
acl a/.Cet 145 s1of dicyclontdGl Giodinfide atethen add d em gﬁéstﬁ en afghSt ange _Of _
trypt ophang 20 [ﬂfe? ]ﬁEtQinQ off rdfcyclohexyl urea, 1t filtrate is evaporated if Qf @tuuhydrol ysis with 6
N hydr ochlaBpg theciedduf dissolvéd nouhys agate bAQ fhay solu@nain grashisis witic dilute of air
yi el ds the R A A O AP Plce ot
EXANRbE 2: absolute ethanol. The so bn RAIHdPLAoE ChilirfredORicd & xﬁ?ﬁ Qeftt 1ol S U$q3d_, except
that fi nalsw@&oaahigi@n: 2. Afer evaporatiif freL ba@hmad 36> 40 i is Ryryddte addi tion of
7.5 cc of lgedNrgodiuntihgfprfmide/eliyd grewate pBrmofiNteartiobenzoxHL-prolyl-N-3-psnat er at a pH
val ue of APHEISMENTiHPRAN BITTBRERA SHeBYS| MEF¥IBErnd?Hi ("Br oxygen).
VHAT VE CLATRFfE: L™ > BT AR i Otess for the production of a
pol ypépt i de 2of cdripbdikdxa - L aglgtarhihyd - dCI fpaddihiyt- S - benzyl - It | Gfteigyd] t S, 15
CONH2 L-prolyl-N-8-p- toluenesu{p@qnyl] - L _ ornithyl - glycinamide.
100 g of N - carbobenzoxy - L - prolyl "N - 8 - 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° and
20 is evaporated in & vacuum at a temperature below 40°. 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°, 3000 cc of ethyl acetate are added thereto, the precipitate is filtered off and
25 washing 1is effected with ethyl acetate. 105 g of N-carbobenzoxy-L-glutaminyl-L- 25
asparaginyl - 8 - benzyl - L - cysteinyl - L - prolyl - N - 8 - p - toluenesulphonyl - L-
ornithyl-glycinamide are obtained; melting point 193°; [«]p*°= —38.5° (dimethyl-
formamide).

d) N-carbobenzoxy - S - benzyl - L - cysteinyl - L - tyrosy! - L - phenylalanyl - L-

30 glutaminyl - L - asparaginyl - S - benzyl - L - cysteinyl - L - prolyl - N - 8 - p~- 30

toluenesulphonyl - L - ornithyl - glycinamide.

50 g of N-carbobenzoxy - L - glutaminyl - L - asparaginyl - S - benzyl - L-
cysteinyl - L - prolyl - N - & - 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°. After evaporating the 35
solvent in a2 vacuum at a temperature below 40°, the residue is carefully washed with
diethy! 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°,

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°, 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 - cysteiny] - L - prolyl - N - 8 - p -
toluenesulphonyl-L-ornithyl-glycinamide are obtained; melting point 224°; [a]p*'=

45 —41° (dimethylformamide). 45

€) L - cysteinyl - L - tyrosyl - L - phenylalanyl - L - glutaminy! - L - asparaginyl-
L - cysteinyl - L - prolyl - L - crnithyl - 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 - 3 - 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

P Polypeptide compound I.
The residue obtained from step ¢) 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°. 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
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1, 051, 686 [err]
i n aqueous solution at a pH between 4 and 9 and, when it is desired to
produce an acid addition salt, reacting the so obtained conpound |
wi th an organic or inorganic : aci d.
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; ,=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°;,=0.9 Try). 10
Total hydrolysis with 6 N hydrochloric acid for 16 hours at 110°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° 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 fotrmula I and its acid addi-
tion salts, :
. ?ONHQ
TGH4OH ?GHS ?Ha' ?ONHa
THZ TH2 sz CHa
-
NHgo- (l':H-CO-NH ~CH-CO-NH-CH-CO-NH-CH-CO-NH - CH = CO-NH -CH-CO -
?Hz ?H
S S
Cys . Tye Phe Glu Asp Cys
20 12 20
CHa
CH2 - CI:H2 c':H2 ] I
CH2 CH2

~— N——CH - CO-NH- CH - CO= NH - CHp - CONH

Pro Orn Gly

which comprises oxidizing the nonapeptide of formula V



5 2. The pol ypeptide | whenever produced by the process of the
preceding claim 5 3. The polypeptide | stated in claiml

4. The nonapepti de V st at ed-in—etat-mi 5.—A conpound of
formula IV [err]

10 I n which

10 Rl err] denotes a radical capable of protecting a sulfhydryl
radical in peptide synthesis and _ Rlerr]
denotes a radical capable of protectingsageanm no radical in peptide, _
synt hesi s. - 6—Fhe—act - ai ned

: ; . sulphanig acidy evaporation to drynesg is qdﬂqblngyny ja p epulitst whigh s
in cl al e 2 . 3, ksafgs ?leli Itcﬁ'? be_stor r&/agg rsf. sé?qg ecfe soivg?)tfo ;i!\‘r’eégﬁ% 2 p| e
containing, 1N gl %_I;t)l icﬁ_x%){@ ) @ e@gli él\?lylf ired after dil tin w1§1 ter
carrier, a_conpetifeitChRiidieth paber Ch@inftogtapBy axé, pag&' eBcth) i9 1{5%19& 3idé
accept abl e 5 compou.?cli rtovadl ¢ Hejhomogembus. TledRf g 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’; (=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’;;=0.9 Try). 10
Total hydrolysis with 6 N hydrochloric acid for 16 hours at 110°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° 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,
?oNHZ
K'ZGH4OH ?6”5 (IZH2 ?ONHz
THz f”a sz CHy
NHo-~ CIZH-CO-NH -CH-CO~NH-CH~-CO-NH- CH-CO-NH « CH = CO-NH~-CH-CO ~
CI:H2 (I:H
S S
Cys - Tyr Phe Glu Asp Cys
NH
20 | 2 20
[
CHy - (l:Hz ‘f”z I
CH2 CH2

- N—— CH = CO-NH - CH - CO~ NH - CHp - CONH 2

Pro orn Gly

which comprises oxidizing the nonapeptide of formula V

LU,



1, 051, 686 9 8. A

phar maceuti cal conposition containing the conpound clained in either of
clains 2 and 3 together with a |local anaesthetic Q A connosition

according to claim8 additionally containing a physiologicalIyracceptable
carrier for the peptide and | ocal anaesthetic.

For the Applicants: - G H MINSTER & CO.,
Chartered Patent Agents, | mperial Buil dings, 56, Kingsway,
London, WL. 2. Leam ngton Spa: Pjjinted for Her Majesty's Stationery

O fice, by-the Courier Pr v ; . —RPubli-shed—by The

Patent O fice, 25 Sout hanpton Buil di ngs, London,_W C. 2,

. . . C
from whi ch copi es may be obt ai ned. IONHa
ERRATA SH CgH4OH CgHs SPEG FI CATioBM,No. s, 051, 686
Page 4, Table, | | | [er}] P
CHy ‘l:“z THz (l: 2 ‘I:“z CIH2
NH,, - CH-CO-NH - CH- CO-NH- CH-CO-NH- CH-CO-NH- CH - CO-NH- CH-CO
Cys Tyr Phe Glu Asp Cys \
CHp Vo
|
CHy~ ?Hz cle2 A4
R

*Pro Orn Gly

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

?ONHz
-R! 1
CHg CHyp CHp CHp CHp CHp

I |
R"-NH-CH - CO-NH - CH- CO-NH~ CH- CO-NH~ CH- CO~NH= CH - CO-NH-CH- CO

Cys Tye Phe Glu Asp Cys
NHR"
1 -
CH, - ?Hz cI:H2 . | _ N
S CHy
L——N——-CH-CO-NH-CH-CO-NH-CH2-CONH2

Pro Orn Gly

10 in which . 10
' R’ denotes a radical capable of protecting a sulfhydryl radical in peptide synthesis
and
R’ 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 2 physiologically acceptable

(RN RA \

MS
. ¢ v



Page 4, line 4, for "vascoconstrictive" read

"vasoconstrictive" Page 5, line 10, for "propyl"
read "prolyl" ~ o Page—Sy—Hne4L—for—earbenzoxy”
read "carbo- benzoxy"
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THE PATENT OFFI CE 8. A pharmaceutical composition containing the compound claimed in either of
D 80514/ 19 -~ 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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