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GOMPLETE SPECIFICATION:

" New. Polypeptides and Process for their Ma,nufaacture

) "'We, CIBA LIMITED, 4 body ‘corporate orgamsed accordmg to the laws of Switzer-
C land of Basle, Switzerland, -do hereby. declare the invention, for which we pray that
a patent may be’ granted to s, and the method by which it is to be performed to be
' pammlarly described in and by the following statement: —
5 The present- mventxon is concemed with new polypepndes and with their manu— 5
facture and uses - - i
The present invention’ prov1des a -tetrakosapeptide of the formula L - seryl -L-
tyrosyl - L - seryl - L - methionyl - L - glutamyl - L - histidyl - L - phenylalanyl-
L - arginyl - L - tryptophyl - glycyl -~ L - lysyl - L - prolyl - L - valyl - glycyl-
10 L - lysyl - L - lysyl - L - arginyl - L - arginyl --L - prolyl -~ L - valyl - L - Iysyl- 10
L - valyl - L - tyrosyl - L - proline and the corresponding tetrakosapeptide which
contains the radical of glutamine instead of the glutamyl radical and their derivatives,
acid addition salts, and heavy metal complexes. Heavy metal complexes are especially
: those of zinc, copper and cobalt.
15 The present invention provides more especially L - seryl - L - tyrosyl - L - seryl- 15
L - methionyl - L - glutamyl - L - histidyl - L - phenylalanyl - L arginyl - L-
wyptophyl - glycyl - L - lysyl - L - prolyl - L - valyl - glycyl - L -~ lysyl - L-
lysyl - L - argmyl L - arginyl - L - prolyl - L - valyl - L - lysyl - L valyl -~ L-
tyrosyl - L -~ proline itself, its sparingly soluble zinc complex, and the corresponding
20 glutaminy! compound. 20
Derivatives are primarily functional derivatives such as esters, for example lower
alkyl esters, for example methyl, ethyl, propyl, isopropyl, isobutyl and tertiary butyl -
esters, amides and hydrazides, as well as N-substitution products such as N-acyl, for
example N-lower alkanoyl, more especially N-acetyl derivatives, and compounds
25 containing the usual amino protecting groups. 25
The new compounds display a considerably adrenocorticotropic activity and are
* intended to be used in human and veterinary medicine as chemically pure and uniform
compounds in place of ACTH. Suitable for the preparation of synthetic corticorropine
derivatives having a prolonged activity is in particular the aforementioned sparingly
30 soluble zinc complex, The compounds may also be used as intermediates for the 30
manufacture of medicaments containing a longer chain of amino acids, such as the
-adrenocorticotropic hormones themselves,
The new tetrakosapeptides are obtained by the methods known for the manu-
. facture of peptides, for which purpose the amino acids may be linked together in the
35 order of succession specified above singly or in the form of preformed small peptide 35
units.

i Inter alia, one of the amino acid: molecules or peptide molecules in the form
Py : of an ester may be linked with a further molecule of an amino acid or peptide
. com a protected amino group in the presence of a condensing agent such as

fal o

40..." a carbodiimide or a phosphorus acid ester halide, or the amino acid ester or peptide 40
ester oontammg a free amino group may be reacted with an amino acid or a peptide
containing an activated carboxyl group (and a protected amino group), for example
an acid halide, azide, anhydride, imidazolide, isoxazolide (for example from N-ethyl-

[Price 45.6d.]



L -

L - glutanyl- (or glutamnyl) - L - histidyl - L - phenylalanyl - L -
arginyl - L- 5 tryptophyl - glycyl - L - lysyl - L - prolyl -
valyl - glycyl - L - lysyl L - Iysyl 5 L_- arginyl - L -
arginyl - L - prolyl - L - valyl - lysyl - o L = valyl
- tyrosyl - L - proline, for exanple as shown in Table 3. 6
1, 003, 683 Table .3 [err]
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TS

25

- L -prolyl - L -

5-phenyl-1soxazohum—31-sulphonate, see WoodWard et al J. Aim. Chem: Soc,, 89 page

1011 [1961]) or an acnvated ester such as cyanomethyl €ster or carboxymethyl thiol
‘ester, Conversely an amino acid or a peptide containing a free carboxyl group (and

a. protected amino group) can be reacted with an amine acid or a peptide containing

an activated amino group {and a protected: carboxyl group), for example with a : _
phosphite .amide. All the aforementioned methods can be used for forming pepnde o

bonds according to the present mventxon, but the processes used m
below are particularly advantageous. .-

As mentioned above, there are vanous poss1b11mes avallable for syntheslsmg the -

tetrakosapeptides from the individual amino acids or small peptide umits. According
to one process, for example, the decapeptide L - seryl - L <tyrosyl - L - seryl - L-
methionyl - L - glatamyl-~ (or glutaminyl) - L - histidyl - L - phenylalanyl - L-
arginyl - L - tryptophyl - glycme is condensed with the tetradeka peptide L-lysyl-
valyl - glycy ~L - Iysyl - # L - 1ysyl - L'~ arginy] - L - arginyl-
valyl -L - Jysyl -L - valyl L - tyrosyl L - proline as represented,

L-prolyl-L -

for example, in Table 1 for the compound containing as the fifth amino acid L- -
ghitamic acid. The decapeptide used as starting material can be prepared by the .

process described in British Specificaion No. 992,957, The tetradecapeptide is
obtained, for example, by the reaction scheme shown in Table 2.

Throughout this, Specification the symbol BOC represents a tertiary butyloxy-
carbonyl group, the symbol tBu a tertiary butyl group, the symbol 'iBu "an ‘isobutyl
group, the symbol Z the benzyloxycarbonyl group, the symbol PZ the paraphenyl-
azobenzyloxycarbonyl group arid the symbol T the trityl group. ..

N-tertiary butyloxycarbonyl derivatives of certain amino ‘acids and ; peptides are
described and claimed in British Specification No. 872,332. Peptides and deriva-
tives thereof containing ajo-diaminocarboxylic acid radicals, especially lysine radicals,
of which the @-amino group is protected by the. tertiary butyloxycarbonyl group- are
described and claimed in our British Specification No, 957,892.

20

25

L



1, 003, 683 7 The
tetrapeptide derivative used as starting naterial can be prepared by the
process described_in the aforepentioned British Specification No.

992, 957and the hexa- - peptide by the process of British
Speci fication No. 992, 958. Any free functional
groups not participating in the reaction are advantageously 5
protected nmore especi-ally by radicals that are easy to elimnate by

hydrol ysis or 5 redu;oba,sw, t hus the carboxyl group 3-
preferably by esterrfircattom(for—exanmptre wth et nanol , tertiary
but anol, a benzyl al cohol or para- nltroE%E Xl al cohol ), the am no group,
for exanple by introducing the tosyl tyl radi cal or the carbobenzoxy
group or awedkoured, protective grouptBasuch a&™ he

par a- phenyl az¢- benzyl oxy- car bonyl T ho = group.or the

par a- (par a[ er "] et hgxy- pJE?WJc %théﬁéﬂzﬂs@ﬁé ﬁéfﬁ@mﬁl& g+ or nore

10 espeetratty—the tertTary botytoxXy- car bonyl radical .

For protecting the anino group in t he guani do grouping
of arginine-the nitro group may be used, but it is not aﬁ&pﬁ@}ely
necessary o protect the aforenentioned am no group of ar ugéne during the
reaction. . The conversion of a pmmtumt rcapto or

am no group into a free group hel-eolversi-onr of a
functional ly converted carbof§t+ ot |i¥E 8% iy W t‘yér]{‘ii’ ﬁ\fﬁ EdEh 15

in the course of the process used for the nanufacture of the

t et rakosapepti des and ' intersoedi ates is caﬁﬁged out in
t he known manner by treatnment with a g 00
reduci ng agent respectively. el Ly ValebeHﬁdd‘§r3on the

reaction conditions used the nem/conpounds are obtained in CHy
the form of bases or of their salt Frontthe salts the bases can be
prepared in a 20 . 239 L__Sgyen t he bases are
reacted with acids suitable for fo physio-_ |l o ally tolerable salts
there are obtained salts such, for exanple asihose of inorganic

aci ds such as hydrohalic aC|ds for example hy@ ochl orig or hydrobronic

aci d, per chioric Initric of thiacyapic acid sulphuric
or phosphori C aci ds ®uc-of ganiyr xeilgs Glu His Phe Arg Py Gly IysReh Vab GRbr mi c,

acetic, propionic, glycolTrc, Tactrcg vic, oxalic, malonic, succinic,
25 ' mal ei c, BegnBacCi iC, t@ﬂtaric citric, ascorbic,

hydr omal ei ¢, di hydroxynal ei C; bﬁnzyglgg Arg Pro Val bys Vel Tyr ?roptkenwsacetl c,
4- antnoben20|c 4- hydroxybenLU1e, ant-r-arttc;—ctnmantc,neErtdel i c,

salicylic, 4-amno-salicylic, 2-phenoxybenzoic, 2-acetoxy- ben20|c %

met hanesul phoni c, @ﬂhanesuhﬁaonlc, ®

hydr oxyet hanesul phoni c, benzenesul phopi c, par -t ol uenegul phoni c,

28 napht hal ene@'HQh DB&:CryaY seSUleltan Inis Sn@GtHdery cly lys Pro val ely f
—Fe—resut-ting—tetrakosapepttde—bases—may;- |

desired, be converted into hea¥sCo0E met al conpl exes

t her eof . @ (j@ﬁ@ﬂ{étrakos ptides and their

derivatives, phy5|olog|calIyttoﬁerabhe acid agldition
salts and heavy net al conpl ex@siyefark heg presentyd nment-i m8 |carwrbe used in the

form - of ~parmuaceutttal —preparations-cont ai ni ng t hese
conpounds in adm xture or conjunction - 35 with an
organi ¢ or =i norgani c pharmaceutical carrier suitable for enteral or

par ent er al adm nistration. Suitable carriers are
substances that do not react with the pol ypeptides such, for
exanpl e, as gelatine, |actose, glucose, sodiumchloride, starches,

magnesi um stearate, talc, vegetable oils, benzyl

al cohol s, guns, pol y-al kyl enegl ycols, white petrol eum 40 jelly,
chol esterol or other known nedicinal carriers. The pharnaceutica
preparations 40 may be in the formof, for exanple,

tabl ets, dragees,=oi ntnents, powders, creans or

suppositories, or in liquid formas solutions, suspensions or enulsions.
There may be : sterilized and/or wWay contdain enulsifying
agents. They may further contain other



t herapeutically useful substances. The new
tetrakosapepti des and their derivatives, physiologically tolerable acid 45
addition salts and heavy netal salts can be used in the formyof veterinary

prepar ations conprising these conpounds in adm xture or
conjunction with a carrier suitable for veteri nary use.
The fol |l owi ng Exanpl es illustrate the invention. . 50 .
The foll owi ng abbrevi ations are used for the paper chromatographic systems
50 ' rtr ary arryl al cohol -i sopropanol -wat er
(100: 4 55 : 46036%? secondary—butanel—aqueous -’
" ammoni a of 3% strength (1001' 44); ' 49 secondary
but anol -tri et hyl am ne-di eth bituric acid-water-i sopr opanol.__. :

(100 : 0.8: 1.8 grans: 60: 10 . 55 507 tert: «aﬂyl
al cohol -i sﬁ?ﬁ’r opanol -tri et hyl a%ﬁ Cr¥€sodi ul 95: 5-.di éﬁohyl bar bi t ur at e-'
wat er (1Qprz0 | o J e . B4 €
but anol %?E%rfeééaﬁag Gllyq }% ieygte%ﬁf ongF AT ’A.%’\ }(SHS gr ans: w7 .
40) . _ EXAI\/PLE 1 '
60 1) PZ-Lys-(BCC) - Pro- f¢2ﬂg; H—NH[ err] “
60 —35—eans (3= mIIrm)I S) of PZ -
Lys - (BOQ) @"OCHNE‘F Val }-0-C=0 i Lys on 2 Val gym Q0 BRol1OtBr i ti sh

Speci fication No. 957,892), 15 cc of absolute nethanol and 0.6 cc

of hydrazine hydrate is refluxed for one hour, evapor at edto dryness and

t he hydr azg&e 8 WO
1, 003, 683 is precipitated with mf;h_e_t_her The i ni t| al I 'y
gel ati n@& Lsprbduml SylHVeHE) @g) when z4Arg scratched with a gI ass

rod. It is TiTtered. off and thoroughly washed wth €thér on
the suction filter. After drying ewer sulphuric acid there are obtar ned 1.1

grans of . PZ-tetrapeptide hydrazide pelting at 130 to -
131[err]C. Pro f-OGHf,SPé- Val A epeeﬁﬂrréﬂvaﬂemryst al | Pz¢edtbr om acetonitrile
has the melting point F= 163-165[err|C.. 5 The hydr azi de is
readily soluble in col d acetic acid of 25% stre%t h. 2)
Z-Arg- (N[ err])-Pro-OCH err] 8.06 grams (23.7 -7
mllinmols) of proline nethyl. ester in 20 cc ofH..iegtonr tri I e are
added to a solution of 7.18 grans (203m||rrm1-s'§=‘-af*=-- '

car bobenzoxy-ni tro-L-arginine 10 " in 20 cc of d| metyl for mari’ de.
The m xt ure---s—gooled with ice and sodi up-chiori-de—10. - 'to

about -5 {g -P*20€%mnd then treated withpV&oPdti on ofre49%8yrans of di.cycl o-
hexyl carbodiimde in 12 cc of dinethylforman de:acetonitrile=1:1. Thé-

reaction solutronrsthe@drlut%wth 20 cc of 'ice- cold
acetonitrile and kept for 17 hours at 1 O[err] C. The urea
formed is filtered off, washed with a th@rtrrlerr@.ndthe solutronrs-

15 treated wrth5drops of glacial acett AFTET 30 m nutes t he
whol e i s evaporated 15 - Boc to dryness, the residue dissol ved
i n ethyl % crprtates—trea—+s—ence—fore - T
filtered Qiﬁ% tg ‘%_ng_: on-wool H8d the ¥ HYF acet &8 -8Hution i s washed
with 3 x 10 cc of N-hydrochlori S acid, then tw ce Wt :
water and finally with N- sodi um bi car bog e . % e A
st Arg 'jl.rg &
?oc .
" ero L--O(:Hs HH Val Lys Val Tyr Pro |-0tBu ' e .




solution until, when the alkaline extracts are acidified, no turbidity
appears; finally 20 the whole is washed with water until neutral.
20 Wien the dried ethyl acetate solution is
concentrated to a small volune, the carbobenzoxy di peptide ester
precipitates substantially quantitatively. Yield: 6.16

grans (65.5% of the theoretlcal) The product nelts at 155 to 157[err] C

after having sintered at 153[err]C 25 3) -
H Arg- (NgJerr])-Pro-OCH err] o ..1003683 . s
25 84 grans of Z- Arg(Nglerrr) PrO‘UCH[errj are

di ssolved with heating in 27 cc of gl acial acetic aC|d and
then treated at roomtenperature wth 27 aoca@be appr oxpgrat el wo,

4AN- hydr agen’ ﬁ?bnlde solution in glacial a eudr the
whole is ”“cmmeMrmedlﬁAHaMMat4W@H]C¥6a:mml

vol ume and’ whe decar bobenzoxy solution .- 30 product is.
precipitated with much absolute ether. The initiaIIy tacky product i's
treated- 30 E%bh{&bSO'Ute ether until it forns a fine
powder. -.For purificatiormr |hydrobron1de R of the

di peptide ester is once nore precipitated fjeapymet hangl + etder. The pale
yel | owi sh-conpound i s ‘dissolved in 4 cc o lwater, 15Q tc of lcﬁmrnform are
added and the mixture i si{cmeligd to O[Aeer]c ifrzan i ce bath.
While whirling the m xture vigorously, 35 SolTd potassium
carbonate is added in portions until all the water has been consuned 35
and the potassium carbonate separates in solid form the latter is once

nore extracted Pro Low%th fresh chl orof ormand the conbi ned

chl or of or mextracts are WrTed over anhydr ous pot assi um
carbonate and filtered gfyough a little "Gglidg" (Redjoster edNo‘Jz'r ade Mark)
ina derr] glass suctign filter. After haling eyapocﬁged the“chl orof orm at
40[err] C there $240ys Pro Vaar@yobt ai nedfayE.Jﬁsgr ans &¢ 90% k. the
theoretical yield) of nitro-C-arginyl-proline 40 met hyl
ester. The conpound is further worked up as it is. 4)
Z-Arg(NJ err])-Arg(NJ err])=Pro-OCH err] 8.34 grans

(25.2 mllinols) of I—I—Arg(N@{oeHOﬂl},) Pro-OCH err] in 25 cc of freshly
distilled.dimethylformanide are conbined with a solution of 8.92 grans
(25.2 mlli- 45 mol s) of Z-Arg rel])- and the mxture is
diluted with 50 cc of aqect onitrile and 45£0'5lq0§ qé I;ué’n cooled to

1- 10[err]C. The wheteiysSekepd dgr 30 m ni,ytsei@sat 10[.&gr] C ang t hen
treated while being stirTed—wttr=sotutromrof—57t grams (277 1l i nol s)

of dicycl o- hexydﬂsﬁar bodiimde in 12.5 cc of ice-cold
acetonitrile and the whole-s-aljowed to react for 22 hours

at O[err]C. ‘The urea is filX®ern IlfrérLé’dc'fo and the filtrate is concentrated in

50 vacuumto a small volune. The syrupy residue is dissolved in

chl or of orm --washed BOC mtﬂac:%ro% mp cc of Bd‘d- hydrochl oric acid,

then with 2 x 10 cc of p i iR L . My sodi um

bi car bonate sol uti on¥% J jeh e A K | 2yr tHe

al kaline extracts are acidifi ed, no nore precipitate or
turbidity appears. Fingl Iy the chl orao- form extracts are washed

neutral -wi tth water and 8 i ed over S'B(%lBﬁFn sul phat e anﬁ0 : 55

evaporated, to yiel d 407& BATE by %P Thxt REPBYO VAl 19 HEOLyz Pro otz

car bobenzoxy tripeptide estet—

VWen a sanple of the crude product IS subj ected to scission with

ZN- hydr ogen . Tg t[ﬂﬁ’ébrom de sollut |bton (; r} gl aC|1anyacet| c aci (Itjeufor one ,
hour at roomterrperat yr P a’ie SO obtained, for example, Gy Cop gfetta- slhance
chromat ogramin the {%gﬁl{% 1. 35 aé‘artffryﬁ;l&r@d i eny Nafii agfcs“&

60 a further anr@piophyDI glyyl 1D~ agr i1 NrolndL amsdyi hetycddy Lpr IGSHCE, _ 1sey 5

purification 4.6 grdns argg®l - L - arginyl -~ L -oprolyhe- dr udealgr odlct busyk -
crystallized from 140 -c&algf - bhit ardBesyt vr b or ppolives G s¥amplsras shown in Table 3.
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car bobenzoxy-tri peptide

Opt i cal

r

est er
otation [err]

-43.9[ err]

9 pure

melting at 120[err]C with deconposition.

271 nferr]
32200).

5

Z- Aﬂh(hKIerr]l Arg(NJd er

5

A m xture of

t he maxi num typical of n

O Arg(NJerr])- Arg(NO[
2.19 grams (3.3
r])- Pr’@@ﬁ-i[err]

5)

1 (c=1.032 in nethanol).

—The ul'tra-violet spectrumof the carbobenzoxy-tripeptide ester displays at

itroarginine ([err]=
err])-Pro-OCH err]
mllinols) of

2N- hydr obrom ¢ acid sotu
oxyl ated for one hour at
and the

tion in glacial acetic aci
roomgigaperature. The exc

decarbiEﬁZUXylatron pr oduct

and 13.2 cc of
d is decarbobenz-
ess acid is evaporated
is precrprtated wi th

much absol ute ether. The crude, 10 product is drssolved”rn 2 cc
of water, extracted twi ce with fP&Eh ethy‘%acetate thee 10 1
ethyl ggelales RS Gt R0 293t nYR g JFaT L he combi ned
aqueous sol Ut f ong co ltﬁﬁ+<ﬁ i on- exchanger
Merck 1l. The free trrpeptrde ester is eluted with 200 cc of
wat er and the water |sm¢mehmqy?pQWated JOod vacuunrat

e—tfearet ). 15

40[ err] C. ~¥

er—d———i—e—'ghémig

The paper _chrXtettodgradys 173 At &ATE

r = s7u-.9v

515 Vg Tg’ﬁd’r

¢° the free tripeptide

ester produces with nrnhydrrn only one positive spot each

R[err] val ues: 43/0.42,

T- Lys(BOC) - Lys( BOC) - Arg(
1.07 granms (2.01 mllino
16.5 cc 20
acetonitrile are cool%cgc
m xture .vigorously thgre

of a 1:1 -

49/0. 67 sk 54/0. 48 6

NJ err]
P GisN\gjeetme] “)rm’l@(

) Boc.

hK{eﬂm]% Pr o- OCH[err] in

| s) of 2
mﬂum(ﬁdﬁmmw
Olerr] C
tB§rg&rg§1dly agggd 1. 44 g

formam de and
strrrrng t he

Lys(BQC) - OH ﬁrafuan@'lmm

e esk Brd 34oS¥h1 Y Ofal I 1G22 O

i s dilutedwrth—%0 cc—of
m nutes 456 ng (2.2

in5 cc of ice-cold acer
allowed to react for 20
the 25 f
unreacted tripeptide est
acetate and the ethyl ac
and the residue is disso
filtered - poc
ester is pr .
30 —

PreEvI otrst Y cooted—acetom
mllinols) of d

oni-txile are added. The
hours at O[err]C

rams- of T-Lys(BOCC)-
oddg. 957,892), the whole
(rile -and after 10

|cyclohexyl.carbodiinide

25 mxture is

the urea is then filtered off and

acuupacat 40[err] C. The

iltrate psuevaporated in v
er is g££eLeLLaLed
etate SpFfth

with . much ethyl

Lo MesAe ks @¥apor a¥eéd t o dryness

lved in a snmall anpunt of

00 ough cott on aewool

and th

acet one. The_hlxture:is
e Ntrityl-pentaptptide

Pro Vel Gly Iys\Iyg Ate frgnnor Ve Hire (ol (1T PEef®®Bept i de ester split

wi th anhydrous trifluoro
chromatogramin the syst
pepti de nethyl ester (R

acetic acid
em49, in addition to the
err] =0. Z?ﬁm a very smal

reveal s in the paper
pent a-

amourgocof the two startrng

mat er i pepti-ge—H--ys—tys—O—(REar+}=0. 12) and

tri pep?&}de_er STREh%Y o- argr nyI nFJtur%lsa?‘ﬁr‘HyITry Gy 3gs prol i ne -met hyl
ester (R err]=(0.53) =

35 fmF-W’analysrs_Zoawﬁg 04 t he product ar €~ subjected to
a Crarg dr§t@& W%iﬁﬁrﬂvemsgxeA v T 106 "*“"na betmeen net'hanol of 80%
st rengt h and—a—d—Im 8 5f xl.ghli {%?'J‘ ?nvﬁha'yr P - car bOﬁ )
‘tetrachloride. The bul k of the swpstance (%@3 i s found in stages 16-28
“whi ch are_conbined and once nore]precipitate fronracetone + ether Nbltrng

poi nt: H-q Ser TyAQer Met

134- 136[ edth] fis ﬁa@urg%y ef atl Of},ykéf’ r]

-41.20[ err]O4ferT]

(C —Z. IUH T llb‘IlIdl]Ul)

YH-ra -

Pro Val Gly Lys.'I,-ys Arg Arg Pro Val Lys Val Tyr Pro

;.



violet spectrum [err] 271 nmerr], [err] = 32 500, in absolute al cohol.

7) H Lys(BQC)-Lys(BQC) - Arg(NCIerr]) Arg(NCIerr]) Pro-OCH err]

1.46 granms (1.19 il Lidnl SOl el dibdabibanpant apeptide nmet hyl ester (Exanple
6) ' in,50 cc of acetic acid of 75% strength are subjected to
splitting for 45 mnutes at _ 45 30[err]C, the acetic acid is
then evaporated in a hi gh.vacuum at 30[err] C and the residue 45

i s di stprimted betweeh acetic acid of 1% strength and ether. On
evapor ft}.9 \‘}; t he et her edi®%®fution a quantitative yiel’d of
tri pheRNpl e

S 07 10T 15 o8 GehivarR GG el 1 can be preparcd®yGheSptbdddsi ON i S
| i kewi se—e#apor at edksdriﬂecg%rﬁlﬂﬁ vaéﬂ‘ddﬁﬁibcﬁ na mg;femémcrétaxénanﬁotg;mwue rstri-

buted in a separ atpmgdemm@rom%mwﬁam#N&ﬁ%?@Ssodl um car,bonat e

sol ution. The s‘ﬁ 5. The
butanol extratts af'@u%ghs% ﬁu;al%%%%ﬁm (ff;%%‘i%;&ral Z'alt-nd
then dried gver S OflbthAiblS uﬂrthpbmno la ﬂb.yl 5 diad cgr;ﬁﬁmu(otexﬁﬁ%cohol), the amino of

the thedretical). group, for example, bY mtroducmBh@e asyip Uity irasti s@gh# SrooeEaer
wor ki ng up wi t,hout gg%;t T e % %ﬂ‘e pﬁ?;phe“y /1 L
PZ- Lys(BOC) - Pro- Vabpddaty ki e i O it oSy m Pr 0- BcH
[err] the guanido gﬁuﬁng(ﬁfmghm&fth o gigup(ﬂmyﬂaemsddj bumtrlis otelﬁsolutely
PZ- Lys(BQQ) - pr 0 Vahes @;forement:goned amgigo group of arginine duripg
o et G e s R L TP e e I R et 0
" N y I Ui thél.co d " éi fér xgng.?yfarg%u e S ﬁ%
- a.r\e : intermediag® usonasieg' owtin meddcmmdnommtsm mth&[lwdmljyﬁhg after 30
seconds tt

seconds e ?-fz'e"?n zs*:%g%@%w@m Foti e wﬁﬁéﬂé 3

at - 10[ err and , Welta f3 1estel fwithCaidy\adible fokorniimgC @ZI
whi ch i logwally tol@able salts, .there are obtamed salts such, for example as those of mormtg 683

difficult to f||trﬁfglm%@m@%$‘% ?"npor

oric, “nitfic . or ocyamc %’% ok & anaggd;t he
et hyl acet at eﬁphas%h as formic, acetft! Pr i‘l i) gm %j Hﬁm r ah

then dried in the melkid fousic, tﬁﬂﬁ,ﬁﬁﬁdﬁw’ﬁ’mc, ascorbic, hy h@ﬁ&ny&&dmﬁlbl tbenzel

through a col d 4- ghealé%?e@uc‘t-mmbﬁzm ef-hydroxybengoic, euthrapilid, ecinnsmicy thagdelic,
of 1.03 grams (abo icyNic, 4-pr lmuiﬁ? I 2-phenoxybenzmc, -2-acetoxy-benzoic, methanesulphonic,

L5508 Dyt BOAREARE P D=t Foppsass. P weSPER. i
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5 . g_'__:_;__ .err]eet eplpresibeed Iutl L \Aﬁﬂ ca& eiéao‘ . wat er
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with 5 x N&-dg of cﬁtalmngthesecom;&ﬁﬁddtidﬁﬁn oricorjdiction Wi t ks

wat er -and sat ur at emtlsmlloxgmxchd mrgsd& haimadcentipal. cafier sntahofoa tatgd or parenteml of

the dried soluti ona qaﬁflﬂg;fF\?‘é’E Ree "%ld? ng ‘h\é‘: PRPepides) gr ans
f 10 exam e, as ge ctose, g ucose, ium chloride, es, magnesium

0 : 1 alcohols, gums, poly-alkylen lycols white oleum-

10 40 FOiellfrJLl:lubl stefoll bt &Herﬁlm&g A ) afne’t’ m'hecp cfutiQd peeparitions 40

di ssol ved in a snakay &nwt the fo% Oflglfor examble,cﬁhﬁlm dfamemomnts,hmm %«m@@

through a col um of ??lpﬁ% o paugy | ns,(i‘i"t?"*“s“’ns or e st i on of

the el yafw N 010 ek bl it P e e e’? P & TG fB%haPmn °y(rher

of PZ- (dyaiMsi. de rret 0 nﬁste&hkosaﬁ@hﬂds ragd ahexrlcﬁﬁvdn@es,lﬂ%?owgldany ebeeblirpeidi t i ons

15 N SbR-The aﬁlﬁﬂﬂ-ﬁ# yed: hegyyr @gw#@yﬂ lirt they fopym [of Bteripary titg) tlelfs Mer ck)
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val ue W be |(§erm§?fﬁmoe,ﬂ,ggkwegmmmemven§oﬁstens chl orof orm acetone =
7: 3 a enzsme: ac e'l'hmbllmnk ablireviidniens acnpaifod the @apat clwomatographxc systems: 50

" 43 temary amyl alcohol-lsopropanol—water (100: 40:55);
45 : secondary butanol-aqueous ammonia of 3% strength (100: 44);
. 49 : secondary  butanol-tricthylamine-diethy! barbituric aad-water-lsopropanol
... {100:0.8:1.8 grams: 60:10);
55 /50 : tertamyl alcohol—xsopropanol—tnethylamme-scdmm—5 5—d1ethylbarb1turate- 55
- ‘water (100:40:0.8: 1.8 grams: 50);
' : 54 secondary butanol-lsopropanol-monochloracenc acid-water (70:10:3 grams:

* 40),
. ExampLE 1 : : :
60™~. 1) PZ-Lys-(BOC)—Pro-VaI—Gly—NH—NH, 60
I A mixture of 1.15 grams (1.5 millimols) of PZ - Lys - (BOC) Pm Val-
Gly-OCH, (British- Specification No. 957,892), 15 cc of absolute methanol and 0.6 cc
of hydrazme hydrate is refluzed for one hour, evaporate to dryness whd the hydrazide



at the starting point The substance, crystallized fromacetonitrile, nelts

at 136- 138[err]C, it exhibits in the UV-spectrum in ethanol
maxima at [err] =272 nferr] ([err]= 20 26600) and [err] = 320 nferr]
([err]=_22400). A ' - 20 . 9) PZ -

~—tys(BOC) - Pro - Val - Ay - Lys(BOCO) - Lys(BOC) - Arg(NJ err _
Arg(Nd err])-Pro-COH A nmixture of 1.06 grans (0.6 Ii.-r_rpl_s)
of PZ-nonapepti de ester (cf 8 above), 6 cc of dioxd 1% '

strengtgh and 1.24 cc of 1.95N soqjoy@gghydr oXi de sol utlon 25 ‘
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through ap@Zieihepid Hdtakide G g t "ecipl taLe i s o t hor oughl y
washed w t h Aapeeimemnrechysdiind dlon wommhapMMugmtﬁmlﬁ&l n a5hi gh
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vvate£5 con%flﬁ m_ 17.2 milLimol's) of Nt ri et hyl am ne. nge | ast
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i T
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roomt enpef ammlappnd‘éheter mmtcc mrdsgrec:pltated sfu#mmpubmﬂﬁeﬂmn'ﬂemateat ed i h..,,,yﬁcuum

at 40[ err in ery .éﬁ"m"f"fm'”;‘)ﬁ"’ added  \hj |'e "bei ng
cool sm yﬁfa %ﬂ vig‘:mflwm d gplution
of 10% s blhssl &nﬁt%&p&ﬂ@ﬁiﬁ)éolﬂrf&ﬁi metmeexsmicermm&)&ﬁrawdt h ether it..
turns sol with:fresh, chloroforﬁfheﬂ the geiebiney chier i;y&y T gphydross fi | ter ed” off
washed cop#Use L%S TRt %ﬂé‘i‘ ?‘Pgér hif %?ﬁ ?&‘s?"ﬁ’d e JHar) .
50[ ey ] C. e b (265% ki e ﬁgnyl.
sinteri ngmaﬂhylfkﬁ 'Bfel’ und is further wotked up as it is.

eori de="8;72+ .5:
leval u=0.65.
(Lerr]=21700)

55 The e%se i s separat ed and dried over sodi;
sul phat e. % > Himol f o ﬁngt Eg % grams-_‘ JLe
PZ- di pept H‘ﬂtﬂ]e@ mos o %E%ﬁnon of 8912 gﬁl T }

The a0t al nysls)ebfdz-a I)-S)H,(anﬁﬂnéamgmamsdx u:ed?vﬂ%mfcctohecetoh_em atdi cal 45 Aft r.-

havi ng 60 then "WG‘W crlg%g &mﬁsﬂ ams BgpIat o _%ﬁt%.t' anal yt i cal™
ot on gt el e L el Ul
rﬁg Gfer

Aot eet SpectTumi nd
absol ute 69@ mxﬁems fite d trated ‘in 13400) and
at 382 ni eicm}m (t%ercm it IGO0 “syrupy residue is dxssolved in e}ﬂoroforme, washed /50 . : i

cc of N-hydrochloric- acid; then with 2'x 10 cc of water and finally with -~ -+ "

LkQ"

N—sod.mm bicarbonate solution and N—sodmm carbomdte solution entil, when the alkaline e
extracts are.acidified, . no- more: precipitate or -turbidity appears. Fmally, the chloro- - - -
form extracts are washed neutral with water and dried over sodiumy sulphate and .. . . . -
Lowd evaporated, .to ‘yield 104 grams (=62%" of theory) -of crude’ carbobenzoxy—tnpepnde B

e ester, ,

."’é

When a sampk: of the crude product is subjected to scission with, ZN-hydrogen. e
bromlde solution in glacial acetm acid for one hour at room temperatute there appears_“ L
: in ‘the papéf chromatogram in-the systemis 54 and 49 apart from the. tripepiide also. T
60 - a ‘fufther amount .of nitro-argir !;e and another by-product. For punﬁcanon 4.6 grams- -
of .the .crude. product are crysallized from 140 cc of butanol, Yield: 2.2 grams of




1, 003, 683 11) Z-Val -Tyr-Pro-Q Bu 11.25 grans (27.4
mlllm)l s) of carbobenzoxy-valyl-tyrosine (British Patent No.

876,571). in 100 cc of freshly distilled acetonitrile are myxed with a
solution of 4.65 grans (27.4 mllinols) of proline tertiary butyl ester in
25 cc of acetonitrile and 5 . cooled in an ice bath to Of[err]C. A
solution of 6.21 grans of dicyclohexyl carbodiinmde 5 in 10 cc of
cold acgtonitrile is then added and the m xture is allowed to react for

15 hours &t O[er.r-]C. The urea whi ch crystmbjes;es out is filtered off 9

(yield: 90% of the t ||cu1 CL i L,al ) ard—tie_Teacti 8 SoluTiog LS m xed
with 1 cc of .glaci aPusy __j(g Fe‘u‘%"zltgi‘gm:t‘ 1 % Vit fitceeoip- . Op
acet oniskii e is evaPBPal &) foy E ﬂﬂ@cal’r Slﬁiﬁ.tﬁp‘épﬂbss%?ldiéﬁ@shmnmyl 10

acet ate P;e pr eﬁieﬁiak@hﬁdypt&l&ﬁmtr&ar@ﬂﬁ&(emw)fl | tered of f. The ‘ethyl
acetate sol uttgn lg) R N éT‘é!?qqﬁXtraCtEd w.th 2 x 10 cc of ice-cold 5
2N-hydrochldri & aci 'l‘?dg(]. CHET A F %ﬁﬂ&t of Z-ArgNG,FARATE- BroSGba | ON
until an acidified ne gmgggm (_5 gﬁma:)mgﬁaﬁ ‘;eafgmd @rt:)icarbobenz-
finally with water uﬂtlateld 0L bidel Iblur atT:h&n&édl‘pﬂatlméfﬂlatEesextld dcevepozated and ithed over
sodium - . - sul pm@emwlsempvﬂw@dpemeteddm Jgﬁﬁgﬁﬁg %te el d:

14.1 grans (: =8 Ofpm e lﬁfg ﬂt?%m’e atg‘rge%aiht@cﬁmﬁ?ﬁif e comnbined aqueous

acetat,
car bobenzoxy-tripep tsdl zﬁ-ﬁ bured over a column of jon-exchanger Merck II. The free tripeptide
Thi s car bobenzoxy t kst@epﬂuﬁewestzm cd & waemclind yhe Swteti bl thenj gvapopet! im vagoim et

sol vent s eﬂ@ ' le@t' Hergrams é+ 7 6% of) @Fqli@l"al e ther-

wor ked up wi t hi fifisi gtmtggatogram mn %12% ﬁeﬁgr}% o?%he }ree m‘ﬁ?{nhle" 15

H Val - Tyr - Pr g5 :CF B va1ues 43 /0.4 9 mllinols) of
Z-Val - Tyr - Pr b- 34389 i n":250 cCc o rret hanol - of 90% strength

10%
pot assi um. hydr 0Xi de MBQC)—@H (afore-mentloned rﬂnasls Spagifichtipm) Ny ﬁébﬁ?é,dlzg

hydr ogenat i'6n vesseldﬂmﬁt T 1"2 i de“% gpitrile an aken
up. The. catal. y§ gqédl %ﬁ}%ﬁm i & Of lce-ﬁea?}écgﬂéﬂrﬁ the

to dryness in vacuurmtatt;el ft¢dGn viidagn ﬁﬁdeunleluﬁreathea&ﬂpebi&ederlﬁsepmeoo cc

cont ai ni ng ‘4. reC/016) gTdaKBPC -Arg (Y %’_ ﬂ;%&ﬁ) OgeNy «
lytic splittinggn gi%ﬁtj a? 312N ('ﬁd xke og@([ oﬂn;b@;t mest oo
?‘tﬁe o X1 b eﬁgﬁfo m&e bﬁﬁalddllga)ﬁdldddg 1.4 gadpmanf iR Tys

of ethyl S aoeﬂtiatwh aﬂmll @gmelzﬁil the ethfl dcetate e@l’f@neéon E y

sol uti on. The sodi u ﬁ%‘?és issolved in a ;%i‘ gﬁﬁ miff ted .-
with fresh et hx# acehed %ﬁ QR ok oat ﬁhe N IQ:L %E Ql} acts are washedo
with water- until neutr w paﬁxdentlsfeme ditqu:dntaptpﬂde&sxw splin_with pitgdrous tHifuoroacetic

Evaporation in vacuunrﬂyﬁ‘e#ldsl the @apey qgEamn] iy, sYE‘PFéd a 4m‘tnkﬁ8 the, peata-
tripeptide’ 30. pgtl € gé{ ester (R, Fl%g)’lz) and ’é%, i) nfn ?é .
t he syst ens 4335 45 nfethyl (R,pg(gi) de”ester grat es wt the 35
sol vent front and prodtl?eemamli e|pnocb1ctmuku}memeia Cratméstnbuﬂon over spot

-mixture of chloroform and
R m%w& ’&Em@t&‘*{ﬁwﬂ o o
ting point:
PZ- Val - Lys( BOClg O" a3 Opucal rotation QB L L]720E0"ﬂ°|(l:i=mm981)1 n&f:hanol§ %O;tra- 40
H-Val - Tyr - Pro- Ot Bu i viplel RCtTIEn : Bunx RF I b = 33500, il dbesbfitechloiol- hy | -

formam de i s treat ed7)a}bI JQ;L(‘EE)E:; fstﬁ&é}-Arg(ﬁO%—ﬂ&ﬁoo)-Prgbaﬁl ohexyl -carbodiim de

(15% 146 grams (1.19 millimols) of Ne-trityl-pentapeptide ‘methyl ester. (Example 6)
in' 50 cc of acetic acid of 75%: strength are subjected to splitting for 45 minutes at
- 45 30°C; the acetic acid is then evaporated in a high vacuum at 30°C and the residue 45
E is' distributed between acetic acid of 1% strength and ether. On evaporation of the
: ' ethereal solution- a quantitative yield of triphenyl carbinol is obtained. The acetic
: acid ‘solution is likewise evaporated in a high vacuum at 40°C and the residue distri-
S buted in ‘a separating funnel between butanol and N-sodium carbonate ‘solution. The
50 pH - valuc of the dqueous phase must be 8.5. The butanol extracts are -washed ‘with
water until néutral and then dried over sodlum sulphate, Yield: 1. 03 grams (=88%
of the theoretical).
- The compound is used for further working up w1thout first havmg been punﬁed

o 8) PZ-Lys(BOC)-Pro-Val-Gly—Lys(BOC)-Lys(BOC)-Arg(NOz)-Arg(NOz)-Pro-OCH,,_
55 "A mixture of 900 mg (1.2 millimolsy of PZ-Lys(BOC)-Pro-Val-Gly-hydrazide
- . and 10 cc of dimethylformamide is cooled to — 10°C. 4 cc of N-hydrochloric acid

T are then slowly run in, whereupon 1.4 cc.of ice-cold N-sodium nitrite ‘solution are. .

e wgorously stirred in dropwise at '~ 10°C. After 30 second the azide begins to separate
" out’a§ a sticky substance.- The mixture is allowed t; react for Lother 3 minutes
00 at —10°C and then treated with 150 cc of ice water The tatky azide, which is 60



excess) in 12 cc of dinethylformam de, and the whole is kept for 2 days at

O[err] C The 40 urea is filtered off and the filtrate mxed with 0.5 cc
of glacial acetic acid and left 40 to stand for another 30
m nutes. The solvent is then evaporat ed in vacuumto |eave a small

vol une and the syrupy residue is dissolved in nmuch ethyl acetate. The et hyl
acetate phase is washed with 4 x 25 cc of 0.2N-ammoni um hydr oxi de sol uti on,
2 . X" 30 cc of water, 2 x 30 cc of ice-cold citric acid solution of
1’0%stﬂ@3ngth and finally 45 1,008,488 water until it is neutral. After

~drying Wy nd evapgoratin —ttesol vent there
are obt ala{g lem%egsvtg uﬁg o ta? é‘éﬁ; i& Al g;--For: .

purifi ca’smmtetahdaﬁmudﬁmmmadmm-glaeﬁls&fi AR intd 06161 fofutih| OF Of-0r i and.: t he
sol ytion of 1.03 E;rams (atjoyt 1 11 m@llo{)ﬂémﬁoéll e!rg(UOL)bmg(I\lCG)mogr ams “dfamet er
5.6°cc, Sfoctn % :ng:eg f"v’aregfit; GA 'h‘hﬂé)/%” uat er. 3 on el ution
with chi QdidNsdt alanen x10 R By whereas wi th
2: 1 chl osabition and+ingllshyik hmetaﬂd @tuRatddr s&ﬁimelﬂﬁ'xdsadlht ﬁonevﬁﬁramn : el ut ed:
Thef i rst ghpa’égd eution U rpnapamside iderivative | settlesomws | Yasldabl-70 grem¢ ofivi nated with

di cycl o- TG m&%xlyézmo@&qc%gwmpirags;& il o gy Stalfized from

acet oni t bf l:lﬁor&f through a coludth & &asﬁlc éﬁecond "fraction

(7 2 gr ampie p@tlagaﬁ the oluttaifiomdlOas of chfedofatnl Rth Rthedyields 1.060gr@Rd Pi t at e from 200
c pf ac mapeptide methyl gsters; mﬂ!“glrca ! F 1409C (yeith doqompesitign est er 55
B ¥

rrel ting s PRePET Oﬁl;ﬁ;’ft‘;ﬁaszn(& o B i) m%gixr act F%n obt ai ned

by a fur'sylﬁmhsdﬂd debid= 08, andBE éleﬁt:etone 11 the -c
The ul t r & g Gtagting @ct'thrwbstantteherymdhwpd)tﬁmnh dogtoriiep Imdliseaalzeehol - di spl ays

maXéoma 6?60831;; i‘%?my(lﬂfgg%’@‘(“{"@r‘f%%mda%’ﬁzm ?F(r)(](;?)( % gg&l =21100) .

| n t he t B P2 ayigsBOK) onnbogvam @y |- TREoe) _Ci,ysgmzjuchrg@&o rck).. the
Rerr]- vaI fg(NOa)-PrO-O'H eal ed_are: J?I[E ‘

acet one bﬁl)cfufl ()6%5_:ramesn (0.62 rmglu-ﬁ gﬁw‘;@p mi%ﬁﬁ?a w})
H-\al - Ly&(lﬁml)yseyaf Tg’ ﬁ te@ atdrdoth temperature. é 1. A
PZ- Val - L] GBp-NBlce B lice Rrags ConBiining 2.9 @c of Naliydrochlonc acid: do@tdeanol e
of pall a1 Y ;%ms i %@&r sibeoeh 8,0 elesy pustingt Heer. STho [ mclpivae. o
hours i Nyzf, o Hnty ' - vﬁg’?& ?i’ﬁre

catal yStclir(ﬁnatogram osz el cice@: @aterald: 11 epeat edl{y washed. wi't et agp and the
sol vent i s 0asof sheadodigy q1 disibureshover 12 stages infthesysias ineihaml: wsted: T i turat ed - with

mich et hgll ‘5 Eﬁrz"%‘&“ﬁl‘b&dﬁrﬁﬁ * Y AJUAAN62 mgabrhepure peptide derivgtive " fine,
anor phouS "POMARfoic) ecbindih Mhure alcohol: Auw. 320 m - tz'ﬂﬁ)of%ﬁtﬁ%m and 49 the
comsound(esa3 es with the solvent front Rlesgy] value is
0.65 in the hwm@ymdmmmm@ mematgm»-@)mmm freomsyst em

di oxane ®¥ter 90 1. 15 -15)" P- Lys(BOC) Pro VaI a y Lys(BOC) Lys(BQOC

- Arg(Ndgr pEvat-Lywmtidder r]) - Pro-
Val - Lys( BQ}) -ifgtlire Tof r4-7Br gentsk (B214 millirols) of PZ-valme and 65 e of a'bsolute-
dioxan js cooled in ice water in a manner such that part of the dioxan‘is solid. There 40.
are then added 345 cc (14.4 millimols). of N-tributylamine and after another 'S ‘minutes. '
138 cc (13.4 millimols) of chloroformic acid ethyl ester and the . whole is allowed
to react for 15 minutes while being cooled. ;
: 4 grams (17.2. millimols) of N+-BOGC-lysine are- slowly stlrred lnto 32 cc of
45 water containing 245 cc (17.2 millimols) of N-tnethylamme The - last ‘portions of 45

N+-BOC-lysine do not dissolve readily. On cooling with..ice a small amount :of. solid Lo s
matter separates again- from the aqueous solution.. This solution is rapudly added with o
vigorous stirring and cooling to the freshly prepared solunon .of the mixed anhydmie- T .
and the mixture is allowed to react for 30 minutes at room temperature. The redction. ...

50 solution is concentrated in - .vacuum at 40°C to a small. volume: and then treated - L 80~ -

while being cooled with ice, with 100 cc of water and 40 cc of citric acid soluuon
of 10% strength., When the smeary precipitate is rubbed with ether it, turns solid.
The crude PZ-valyl-N-BOC-lysine is filtered off, washed copiously with water..and. S
cther and dried in a high vacuum at 50°C. Yield: 4.41 grams, Melting. pomt 167—
169°C, (after sintering at 165°C).
. The. ethereal phase is separated and dried over sodium sulphate. When: the ether- -
1s69eg?:porated anorher 1.07 grams of the PZ-dlpeptlde separate; meltmg pount 167—
' The total yield amounts to 5 48 grams (= 70% of the theoreucal) After havihg. .
60, . been crystallized once from ethyl acetate the analytical fraction melts' at. 167—1699C.
The ultra-vielet spectmnym absolute alcohol dlsplays maxuna at 230 /- (a: o
13400) and at 322y (e= 23000 - _




276 ng (0.16 nillinol) of
PZ- Lys-Pro-Val -3 y-Lys(BOC)-Lys(BOC)-Arg(NJ err]) -
Arg(Ng err])-Pro-QCHlerc] (dried over phosphorus pentoxide in a high vacuum

at 80[err]C are dissolved in a mxture of 1 cc of absolute

di met hyl formam de and 2 cc of absolute 20 tetrahydrofuran and the

whole is cooled to -10[err]C in a cooling bath of ice and 20 o>
sodiumchloride. 0.16 millinol of triethylamine in 1.6 cc of ot
tetrahydrofuran is then added andi,mBbsesr 5 mnutes 0.16 mlli rmlu of .ﬂﬁé

chlorof orm ¢ acid™ IS?)? g J.TCC _ of —apsoture
tetrahydrofuran is i %Xﬂ*’%ﬂ' "J,‘E"gn 1h-Rrdsifi@ Btk P4 @Nq,ool i ng
bath for 15 i nutes 51171 5 00! S AL 1yvu. aﬁiﬁ’s&aﬁﬂ 2 BBtk of 4,65 W
H Val - Lys( BC 25 grams ( 4ninj&mal§)rﬁ pﬂalBel tmiari bmul e;feraxbgﬁ)lcutoéacetomtrﬂe and

tetrahydrof uram sti rcpeded i@ ams of dicy ﬁﬁoﬁurg‘tﬁrd
for 1 hour &t .room aﬁéigfﬁnﬂﬁ %mm a;tfﬂ‘l’g

vacuum at 40[err]C aﬁceaﬁtréaaibnml Gi mide rartleclcalo& b

ether. The dried 15 mmutq;rthnj m&;steva uum, the mdmflsaiiswbm)in—qﬂwbe o
a

chloroformis Houred et “’aF onc a&ﬂ‘g@gm@“zﬁj’; and_

eluted with 100 cc Qs;,b&, &519 (Qr{,gul ed samp op&,@hﬁka@g

pepti de deri-vative mhglyastn&swabzo\Mﬁy neu Gyl h&tatehﬁﬁacts are gied over sodmnel ut ed

with 80 cc of chlor @\ﬂmam and remgplorated |undes : dﬁnﬂuﬁhsd piessig. Fiold:: rﬂglograt@hﬁ'%&tef

graphi cal ly uni? ary rpus, cagp e_pst§§§t : 0 tH%
thin-1ayer @fm%er an?lebexiine I 1Rl i vﬁmﬁg n%né

crystallized fromacbednm&nﬁddlle at  160- 165[err]C The 35 : UV-s ectrum

i n et hanol exhi bi ts (r)ﬂgu— 272 nferr] ([err]=368000) and 319
nferr] [er % yr- 24, imolsy O 23k -Pro-OtBu in &2 cc of methanol 20
ys(BQOCO) - Pr o- Va G Y -ok ) ﬁ&& l'of) glaci ra tic adid @re-subjeted to hySogeno- o

(BOC) - val - Tyr - Pr o- Qilygig, sthtl@-Iuertlne : of 2 grams of pallauxm;-oeﬂm @atglfst 3P 010y Of

PZ-t et r adekapept i de % m Ao d# abs‘!’h”da’B@%ss‘“ﬂ’OhYdmmdeng’l el of
%e ﬁ'ﬁ’ﬁ@?‘ mw& red

acetic acid of,90%
St w tl y $idhg G4 st d&wmﬁméceofcn‘thy

10% strength -i S shaké
at nospheres éeg@mglé)lxzﬁhe of ieawid mwémmwtbmtelsgluﬁoneﬁepmwbmo a

duck- shaped -hydr oge J3o8h 2 coner. more. 2 ;’E:f‘edngﬂ%ﬁ%ﬁ il over um

with 100 ng of 4 Jresfngaahamnumu 1% of theor@e upns 30
To absorb the car bomst IO)‘EI{ede formed, another duc shap doﬁ"rylydro

genation vessel filledIm ri’apQ?St 4%& fap

The catalyst- 45  EECS ?”gh tﬂf‘?eﬂqull o8y é%‘ B‘%Yﬁ"én‘ﬂ Al ‘W t h
acetic acid of 90% s?oﬁength and - wWth net hanol and the whol eis

evapor ated to 88 yneds) i RE-Vady(BOCHVaHT -Elro-ZEBu

anor phous powder . A solution ofr. o 17(/764‘ cohol
displays at 276 PRl ?&g}fﬁ% T @:ﬁ‘%”z o as

tyrosin. © exdefd) inNI2 P @PifnetiyHofHiREIid20dnd thel vshotehekewﬁf EHEys490 fmand 54
the conpound ni#Qr at elsea is filtered offnprdhh¢ filktrats ghived rwithf Q- g of aqgitueiisanddeft t i velo

reactions with ni nhyRig ﬁ%”&%ﬁ&%}?‘ ki "°‘“"“§ SETRERT: P?%ﬂ‘f%ﬁ e
1.
17) BOC - Ser - Tyr s ched e e oﬁl%%gﬂ&lde oo T8y -

Ay - 55 x Ire of Uaicold Cﬂl(yacid do;uﬁ( 1 stediivand fimlly. -

Arg- - Pro - VA& - w11:h wauer unul it 1q_ with. s and evaporaung 28H
et ekt (TR G §§L f:—gf e
di ssol ved . ~at scsm Odibifiet? 3. mgu)ebﬁul ting

sol ution is- subject egbvated with 10% |of opier.| |Qnatlumrr with ol bfomaduumnga'bd fonne,
white residue P th%ﬁg‘?‘ﬁ% flay H’r‘ﬁ“’éﬁ Wity 2:3. chisgpform+ effgl pestate; 2 SPFERY PR Ph a 50

hi gh vacuum over phoseﬁhprﬁ% FREIH UK Yhamsfls dill o RERb} IcBaminated with &Eyclo-
hexylurea and PZ-dipeptide and can be crystallized from acetonitrile only in a poor 7
.. yield, whereas the second fraction (7.2 grams) is again obtained as a gelatinous
55  precipitate from 200 cc of acetomtnle Yleld 5. 1 grams of PZ-pentapeptide ester 55
melﬂng at 154—158°C. :
e ~The -apalytically pure fraction, obtamed by.a further crystalhzatmn, melts at
N 157—159°C.
R -The ultra-violet spectrum of the. compound in absolute alcohol- dlsplays max1ma
60 at. 227 mp (e 20700) and'322 mp (e= 21100) 60

8
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1, 003, 683 13 160 ng (0. 11
mllinol) of BOC- Ser-Tyr-Ser-Mt-G u(QBu)-H s-Phe-Arg-Try-dy- CH
(British Specification No 992 957), are dissolved with heating in 1 cc of
freshly distilled dinethylformanm de, cool ed to room tenperature
and added to the trihydro- chloride of the tetradekapeptide,.
-~then diluted with another 2.5 cc of dinethylform amde, and after 10-15
"‘n1nutes a clear solution.is obtained, which is kept for 2 5 hours in an
-i'ce,/batfz. 42 ng (0.2 n1II|nDI) Q&BQEpyclohexyl carbodiimde in 0.6 cc.

.G~ ce—cord acett(])]nltrlle arethem—added—and—the—1m>ture—i-s—aH owed to

react forgl in-layer chromatogramy s'@?e@‘FFC%H“t%@#@thﬂ@Vﬂ%rs at room-

t'enperat ure g3 "oﬁfouﬁleage@,g@gsl %@r oduct - ... " is.then.preci. pl tat ed W|th
nuch_ et hyt ammme@,radadeuer} fa -hi gh vacuum at 40[err]C LR Y| eI d

of 0. 7
10 NPL% -. -of 14 grams gfo %Lys(BC%)Wal—Tyr—ﬁm—Otﬂ]%ﬁo e o ﬁ y G y i
Lys Pro -meMahol and 400 nig of’ palladlum-carbon catalyst ‘of 10%" strength is shaken-for . .
dy-Llys- fl_gyw ad\algecﬁlmwida yqugerﬁfﬂér-ﬂ"gtmodﬁh Ny .:9:’"‘: '
100440 o g tlycoshied with meghhask endahir solient isfexapplod inlvacisiti | | ~'cignt ani  nat ed
with o oo Dol s I sther gnd, driedcinachigh ‘@F““T-‘ﬁ?ﬂ?ga‘(a“r oor’r?t ‘enmper at ur e
with 2 cc otnﬂ:B

E,

I3966dhad 4 and 491 compound nugrﬁt@d vfnhﬁﬂé Qfeltign@ci d. The ‘Sxcess-aci d
i s eyapor at dle Rnvagdudi6s witthe OipHnjee chpamagtamesilica gel G tliehsesumes ul“t‘r ng residue
is trituf8FETRET duch absol ute et her The ‘amor phous - 71 scission

protiuct 18-Sl KGOH S ptovigenii. r esi (700 Val ts;
30 mlli A?penksﬂvﬁ:r,%ﬁ ud N cet | C %ﬁ § e‘*ﬁé@? loﬁ'(‘;’fppl [ éat ion: ‘I cc

per hour. bQug (0.16 mlhhmalb bf P&-BYSFRt&(Yhﬁ-@ImI.yaB" CElois(BOC -Acb(NCF;)e fractions 1-9,
10, ; 12- 138412 ;f in o3 1 r ‘(:?gisl‘;cl)‘?s plfnn;:oxxgliri%f'?fh’ﬂe_: ':,"efl, ated. As = ;
r evéhal ed tdoytiy@ 1,1@ i tfg_.mg' ‘ﬁ‘fﬁ L ed -

t et rakos&ﬁgt ﬂﬂiﬁd¢ $160ﬂ‘llﬁioneidtrie1ﬂiyl i nf- m&-éfZ-" i Ca?l on the
a

conbi ned? %3% 3 nfiguty tﬁilﬁﬁﬁ(?lﬂg%%ﬁem%pl@ndﬁ i
- amoRni uny; il o il w0 C ATpEd i the Ggoling of . e
carﬁoxyrrvhl Ped-O18 & a%ﬂ?&h”‘“fﬁm"f%ﬂﬁm n 2> 2. 5

grans). iﬁhéathand)gmyfmuﬁ;ohcalrbaﬂ aeﬁeratare;_m‘ersﬂduﬁﬁdhehr&@o'npol urzr% wi th 100

cc of 2Fewm at 40¢ Cand eefcmm hich dm i melzmr@duufﬂepcad then el ut ed
e o e TR B S e -

el LﬂOed fidllmr tzhe &ﬁdaiﬂ b i ht!!lr@] ﬁg&t}lﬁtﬂ@wlﬁ ' Fieki— -

i ncr easi %?Emmtcf (fochmrqﬁqrmweﬂmﬁrl 1955, "to -§i€ld290 mg"of -chirk t| ons of 10 cc

vol ume e ?ﬂy unitay] prequsty Re yalie, (diorerhueterco 1)407 ehfh?d#lilnéwwor 30 .

a
After 15 1T Pheld hlig, PRAt enl?easfrh@%&oqmgt t b fgmoved fromthe
- coladmm.  U¥Bpectrum, mc:ﬂlanol i znf::hﬁ Qdisgtsslg;— 6%@%(41 Thgﬁvessel s 10
to 13 coﬁF&P‘W")el ectrophor eti &al Iy pure’t etrakosapepti de. -Fhe

th s 13 to 17
pa COV% eﬁ(]?gsg%g)_ ﬁlﬁgﬁiw%&?%éét aarécorﬁl %@’ 'tgals&?'f'r an aln?i Scha?l y

t he pept | 6l A oiirtreri o0& 820/ By eB\PZ tetracdkn peptide teﬁlat:yonﬁyldﬁ&q&l & adkegnocort i cot T opi ¢
actPvi ty ¢ of acetic acid of 901% stiength and 100 ‘mg - of palladmm—carw ‘catalyst of 40

9%' strength ig shaken for 5 g4
EXAVPLE g;uge) Tﬁh re:cuonegohftl;o' - O%KV gfdm? %h hyd ':' : tgl_lqspge 10[ er I‘] ITDl ) of
the abov@dtsaileﬁkasa;aﬁa 170BouksNwith 100 mg ‘of fre

i catelyst NGt assi um chl of i de
ggt i omorﬂsﬂl tcvlldaldeTmbswahmﬂ’omﬂwnﬂe ﬁnﬂcm-dnplﬂcrmuck-shaped hydto- CchFloric acid
0. 0285°3%F Hed - °éﬂ‘l§b!s ipte Tﬁe agelyet i onst hus?. 40
cont al NSwithHaddh s é{ kosapept i de :
about 1. aEWh(te 10 : :

rpifolid powdr. * * 40 >
tra-violet spectrum in -absolite' alcohol d1s la at 278 the m:axmm
50 (e= 1500) typical of tyrosin. pleys mﬂ m

- Inthe: per—chromatogréth in the systems 49,50 and 54 thié* cotpo i migrates NS 3
w1th the solvent: front and produces posmve reacuons with ninhydrin idh, o2& .5
Sakaguclu reagents ) Cha _ _:- “RY S
17) BOC - Ser - Tyr - Ser - Met - Giu(O - tBu) - His - Zhe - Asp Try Gly: o
55 " Ly(BOC) - Pro- Val - Gly = Lys(BOC) - Lyx(BOC) - Atg - Arg Val- _

Lys(BOC) - Val - Tyr - Pro - OtBu '
210 of tetradekapeptidé teftiary butyl éster (CF: 16 above) gre rapldly dussoj?rbd
at 0°C in 10 cc of 0.1N-hydrochloric acid ahd the resulting“solufion is subjected to - .. _/
lyophilization in - high vacu}/n The fine, white residue is then further dried for t e C T
60 hours at 50°C in a high vacuum over phosphoms pentoxide. At the same time, 60 tiiw




The solution is titrated with 0. 1N sodi um hydroxi de solution. The titration

curve shows a zinc conplex with pK=8.35. At and above the pH of

8.35, thewsparingl e o coluble conplex begins to precipitate in.the.

formof a very finely divided'gel. It is centrifuged off at a

pH of 9.5 and washed with vat er. The conpl ex has a strong 45

ACTH-activity. i EXAMPLE 4

1 gction vial contains: F _ _

f*‘J | b 1,003,683 30920* By

; ng 20 160 mg (0.1 millind¥} DRIBOY-Ser-Ty -Ser-Mer-Gnﬂ@:Bﬂmzs-Phe- -Try-Gly- 10

¢ ~ o OH. (Britis Specxﬁcauon No. 992%’1) dissolved with heatmg inl QQﬁé“shland
-{g@_nnltol are djssol v&

>

1.0 m of solfiseely C
of % 4 3 t

m*%gi@ B .

& Qlatdl | 4 mk 30 Ebdﬁliexﬁicﬁ' ﬂi dndiste ons

and is put a g roflxmgl aeet&ﬁmie are edded oand\)thahxsmmé ﬁlﬁﬁ;ﬁd e areAat fondar
aseptic conditTO at, B E’? e reactionipfoddl |
manner. The vighs ar %5@{9‘ éf)@falte a"é‘o‘H'(ﬁ £ & figh vacuum at % 10
*30920=H - Sefx&s) -Ser HIEiAMpLE’lze - Arg Try dy.- Lys -
Pr o- / H Set/arl'yp - -Arg - Trﬁgg:yt Prsg Bro Véllal- Lys
- Val - Tyr - OH, Gly-Lys-Lys— g—Arg- o-Val— !r COOH :
1,003, 683 100 mg of c (Example 1; still contammated \mth1 Al
15 starting pepuddei1 tem rature with 2 cc of anhydrous 5
process. for t he damebfc&k@aame&&poeb&d vaduemfad réol Rmperaaey| -

tyrosyl - L - sersh: and|the mdtl#am is| tritugptedt wigh ¢habs¢_lute eﬁmst'lﬂldmol%;s

phenyl al anyl - 5“351911 P_md“f:t 7?1 f{g } Ei;w a@% mge elecl:ro%hor&sls 0 Y '
-glycyl - L-1ysylzoL- rﬂ-ﬁzﬁ:f‘& arec i e actions 1 BT T y& xf:-- 20

| | - L - Alhveal Totit] aydl
ysyl - L.- argin rﬁxgof: s tevealehbyOdletirophe ysis,dhg/wﬁ

- - - fra 15. |For tion the .co e

I__ }_}/ros.yl gl lI]t anf,[ l?:'“cuons sol gom @&}:%;@ﬁ; z Q@y@ e%th er an | Onyl
e

trptophyl.. - gl ysyl '2‘ ms) 'I'he carboxymethylcellul S introduted * mtg
glycyl "L - lysyl - Q.Ol-md» omuin acetzg@ byifies/ dnd-thdn eluteglrvgjth bther 50 ccofthe same
L - prolyl - L - valg!g & then f_lute coluEm w1ﬂy§wumacgmm butfer
proline, ~ or 2 “‘ ﬂze;adﬁ% E 00 G bk %&u@ﬁi d
addi tion salt @D heameznst ctlbh(é,mh n qlmntltauvely removed fr fehlhhin 30
tertiary butyl oxycar#apyl.of-15|fractige fsydbuainied. Thetvpssabsifl to- 13 contaig @fegtiophorgtically 7~ ¢ * -
met hi onyl - pure tewra °E‘P‘?P“6q Uths rigth coveredt afte’f & rhopeafty 3080 (Vpks @ iy LPor 1L
glutamnyl) - L - hi Sg lﬁ vltro tespgt.%&)ﬁlzg to Saffran and Schally the p@h@cn%tmned teveals
arginyl - L - tasypt Oap&ydlderablghgtéuofbetwbﬁopﬁamﬂse with N[ err] tertiary 35
but yl oxy-- .car bonyI L .- 34 X - L - prolyl -:L - :wal yI
glycyl- Nerr] -tertiary sQL{} >Sy1 %”Aé'uxnfom—"» mol) 12 ¢ aboveLtetrak }Qx
tertiary butyl oxycarheulos 0.1 londé—solun@ﬂ Bii¥bd wi 002ﬂaﬁlgbf N-hydbo-

prolyl - L - valyl -chidierati andt(H]ZUlrﬂl‘gt’ (butn 10 X65E€ atlihan bluuonLThelsghmphthusL -

valyl - L - tyr8syl COntams C’I 2x10°% Zn*f.z W lésﬂ@—f mob_nd 40
i f desired, the prot& le'#fﬁ?h EP ﬁ%ﬁé’ the hﬁlof 8 emmmn
| i ber at ed and i f deg?alu[,]gdgmﬁl I;rEdﬁgat € Ehe tGHHT G &%pgmyl deusgep erted
into a S centrifuged off at a pH of 9. 5 and washed with water. The complwc has a strong
45 ACTH-actwrcy
EXAMPLE 4

. 1 m]ecuon v1a1 contams

- .. o . a) : b)

) N . 30920%. . 1 mg 3 mg -

N 50 . . <. . .. Mammitel - . - 10 mg 10 mg ... 50

-Method : ' '

- .30920% and manmtol are dissolved in water for the purpose. of mjectlon 30 that

1.0 .ml of solution contains 1 mg-and 3 mg of 30920% ‘respectively - and 10 mg of _
mannitol, The solution is filtered under sterile conditions and is put into sterilized

55 injection vials of 1:0 ml each under aseptic conditions and lyophilized in the conven- 55
: tlonal manner. The v1als are then sealed under aseptic conditions. L

s .*30920 H - Ser - Tyr - Ser - Met - Glu - His - Phe - Arg - Tty - Gly - Lys Pro-
WL T Val - Gly - Lys- Lys Arg Arg - Pro - Val - Lys - Val - Tyr - Pro - OH,
~ 7. . CH, COOH. )



physiologically tolerable acid addition salt or heavy netal conplex

t her eof . 20 2. A process as clainmed in claim 1, wherein

t he-condensation is carried out in 20 the presence of a
car bodi i m de. - 3. A process for t he manuf acture of a

t et rakosapeptide of the fornula L-seryl- L - tyrosyl . L -
seryl - L - methionyl - L glutantnyl - L - h|§ttdyl - L - phenyl-

al an - L- arginyl - L - trypt%P - glycyl £ L - lysyl - L - prolyl - L
- vakyl- glyeyl - L - lysyl - %syl - L - arginyl - L- arginyl ==C™

prolyl - Lwnatew¥lcrammis:— L - lysyl - L --valyl - L'~ tyrosyl - L -
proline, ot A processfor/the mahufactut-eydfas:ydrakosaﬂepude £ thy Formula- L—seryl-L- -
rret hi ongll‘ g - L = 3 W%%myg L - glueapjiny +II; olhfl_Stldyl phel--’ g \‘f _
R Y - Y R ST ! '_ory' Y- valyl -
gl ycyI 1y.s§—tyros yy‘g;}'proh&orL-y -agéitymsylf Il;)mly”i ek : ar gi nyI |—
- prol y];lummﬂ —L v biktidyl - L L phenwlsr;yl L _larginyv at.y tryptolbhyl- gmeg:psul = L p,r’ol i ne,

: &?Wbaglyz tTeI-GFSébILe gl L. aeteinyl |-énssa¢yt- or - heav'y et aI

y: Jtyrosyl - L. - proline,: - -

-.@ ad&xo oha talcmleth f
tyﬁ,ef;%g rd ﬁ_ VTPl seryl °Lp1:£ﬂnf§°1_ : f?et hi bnl ne

azide ib- (gblmzehs@drwmhbmtylest )(ﬂ-n --L-tl&s’tiﬂylaﬂ.y- pheﬂyutyl ester)i- L-

hi st i dyqlanyl af?]g tg(H phyl g_ayicine p(}q dmﬂg_N- ; ) 2 gl y CyI "

N[1err] 1t'rL syuary prlox bonyly g;s_ % n‘gﬂ"f%’ n 'ysytls prolyl

-L - vaﬂ,rylkrl L gkaia ) N' t tyloxy&a@dbﬁjl O¥aiyl - o . carbonyl - -

L - ly olmel\d[emmputyletsertancaifydew e(prgtmﬂ mthyla.ndcahboxyl I-»~ L - arginyl -
hberated and; if desired, aml qu? ng_ eﬂeﬁﬁdc -is Eonverr;@_hl;w a- N[er r] - :

(oo o PO B i A Ry e T Y

t yr 0Sy | the présence §aQh: rbmiinndetertlary uty ester . dc cfeswed2 t he

pr ot ect ed 3aii process for the manufacwre OQambtrm qm o%ho ulp Lesedyi-ber at ed and, © i f .
desi reci[' & r'eIsuI F)‘t“f‘ﬁ’é lsl' istidy! - L - pheayl- converted into a
v E4NTY S| olggﬁ;‘a I_yl peE,‘F‘a’c Jigt I' g ﬁea}]y vﬁg’fal rrpl ex ,
L t lysyl e@f - valyl - L tyrosyl L prolme or L s 1 L ="tyrosyl - L - seryl-
L -met;;lon%- L glut?:yl L vﬁyfl*ge?ﬂxé;h @taé'whl}yspbgi and conduct ed
substa ¥ ok i }i’fﬁb et rein.
rol -L Z
L S3Y PGSR ac: G&%t%e TllART TR L~ o itially as
ri lyadplexn thereof, wherem temarEX&li’[j?l * carbolyMIesedy]-L-tyrosyl-L-4pyl-L- . 6. A
pr cesﬂcﬁg"i‘tﬂ?ﬁ‘l@ﬁ it L1- gl ledm%l bluﬂstemlf&l-l y as described in
- rg 32 - YL glycyl - N* - t"“‘gy Tertiary -

butylox Nc butyl
b@ft yl Okyﬁeaiybonyflysyl L Ne &an&f butyl rﬁoﬁﬁags;y Iysyll- tem tfol, L - zget hi onyl -
(y - tergmh-ry MWI—);—va Iyl - Ny htyloxycarbdnylstn dlyéyl LL valylphenyl alanyl - L
ar gi nyI bo 7 L -"proline i emaf!t the progegipd but yl'oxycarbonyl
L - Iam xy L_groups are| il n‘:ratedg\_a xltin sape - tertiar
ed Tintd a ph i ally” tol _'Ble ditxon t or y o
béx yi oxtyefeafc bonyl L -~ lysyl - tertiary ‘Q’ycar bon

lgo- 1ysyl.-
L - argi n{l A -prqcess aeﬂgmniﬁn clann 1, aqdr cohdpcted ﬂtstantwllyl ayldesmlteémt i ar y - _
but yl o:
lysyl - éﬁﬁﬁeyj hk If f/sr %%?/‘Td i ‘%‘F%ﬁi g e Fda?uy ?n)y |2 depiibed n 5. o
84 Tert | ab.yA lpukcast exglaimedbipniaim 1, hndrcomiattyd subsndnuauyta;rdéksxyﬂedm L - 45er yI - k-

met hi off4mple 3 herein. tidy] - - “phenyl al any! -
L - arg n{@n t;-’l‘;t’tl‘i%é ok %“gl P'}'/“yl - se %IS' 'tlary

jaty
bUt y| OXy-CoptoPRy L ghycyl - te )gsaﬁtyloxyda,rbo rotyhysyl prm mﬁﬂ yeyl- - térti ary
y| oglyeyl - %uary butyloxycarbonyl - Le alykyb A ydrtiary. butylodygaﬂy)hy'l— If elysil-ar y 50 """

butyI OM?’ gyl - lyl- -etvgr figy¥iary putylosgeaghopyh|~ L~ . < )

Erol yl CHM?ILS%XYM y ﬁﬁ?gy{égyycgrg VAbS r@mﬁysy\’\ Lo.- vaI yI .
- LOog§ttaminy stidyl - -plmpfé DB~ lafiny] -AL &wpﬂ T o Z, o

95 L - bonlutYIOX{;carbongsques t5}'11 -L[- Prolyéel-ylvaiyll_ glycxl'etelmamiyﬂtyloxsi-L - gBsftanyl -

. . a - =

histid lyl y‘gﬁ' ter?gry butry %%c%’wm?:l* 61'.'.1p%ysyl T: valsy% §1 yl-

- g1 oy L protig erch Syl e -2y ."'y\

| SY' - Lo.Ll 81!4 L~|Iyresyla-rl%‘ syl <L - lme@oaylglmyélummyl L mrsﬁd;yT TN
IPhenY 11Y1\7 41'8'1115’1 y} a'rgmy1|- g argl m i he- d,—_de{ *‘}.::_-;_- Bt ve,

22?’5: Ce)g.h é;% L -yvaI} - L - proline, or a denvanve, p ys%gxmﬁylgﬂem ; ~ / heavy : ::mat al

e .._._-——

ﬁﬁﬁ{%ﬁlt or heavy mev complex thereof.
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1, 003, 683 10 L seryl- L -tyrosyl L - seryl - L - nethionyl

- L glutam nyl - L- histidyl - L - phenylalanyl - L - arginyl - L
- trypt B sledysylo- L-prolyl- L -valyl - glycyl - L
- lysyl - L lysyl- - \L - aranyI L - arginyl - L - prolyl -L-

val yl - L'Iysyl L- vaIyI - tyrosYl L-proline, or a derivative or

phyS|oIog|caIIy tolerable 5/ ;| acid addition salt thereof.
11. A zinc conplex of L seryl - L - tyrosyl - L - seryl -
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