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Introduction

increase the inhibitory properties of the analogue, as we t l us acylation 0

the amino-group in position 1 (for r-ei Lew see7) .

Further modifications leading to the increase of inhibitory activities

of analogues are: substitution of thi-eomne for glutamine, di.ltydrbpr-o Hne

for praline and basic amino acid for leucine (for review see8).

The lilodiiicatian which we have found6 extremely useful in the design of

inhibitors l'i'ith Ii-ainfrio acid in posit] -n 2 and which has not been tested

up to now in combinations with other s ~ructural features given above is

curba substitution of disulfide bridge). This subs t l tut ion has strildng ,

single substitution

Hhich can strikingly

which again as

inhibitor, but

tyrosine hydroxyl,

the in vivo acting

Analogues at oxyt oc In having the properties of Uterotonic inhibitors of

oxytocin could find use in the clinical practice as tocolytic s in he cases

of menacing miscarriage or preterm delivery!, An effective inhibitor must

be able to block direct action of oxytocin on myometrial contractions us
1

well us to prevent prostaglandin release by oxytocin stimulated uterus~.

From the structural features leading to the oxytocin inhibitors in the in

vivo uterotonic test we can name the folloHing :

1) Vialkylation of cysteine ~-carbon3 in position I (this modification in

the case of two methyl groups and molecule without primary amino-group is

not sufficient for inhibitor)" actian4) .

of amino-acid in position 2 connectcd with t.he

moiety5 by subs t i tutl ng the OIl g-roup by a mor-e

2) Change of configuration

lipophiJization of tyrosine

I , I ' I' li, lOPOP 11 Ie one .

3) Alkylation of

does not lead to
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10influ, nce an the agonistic activities of prepared analogues

Resul 5 and Discussion

\\Ie have prepared two analogues (I and II) containing in position 1 the

dearn nopenicillamine residue and caTba-6 modification of the S-S bridge.

CII3
, C S CH

Z---
Clio

CH;I I"
CIIZ-CO-Tyr (X) -1 Ie-GIn-As' .'III-Cil-CO-Pro- Leu-Gly-Nllz

1, X-II

II, X-CII3

The first (1) differs from [I-peni, Ll anrin Jdeamina-axytocin only by the

exchange of methylene for sulfur a; the second in addition contains O-met

hyl-tITosine in position 2.' Far th. Lr synthesis we have chosen the stepwise

elongation of the peptide chain using Nps protecting grou}! and active esters

for the coupling reaction. The critical step in the synthesis was the pre

paration of a suitably modified homocystl ino derivative V, which is shown

on scheme,

,
;-C (C1I

3
) Z~CBZ-COOJ(-

1) No/NBS l '
jSJro I '2

Z) (CB3) ZC=CH-COOH \ HZ

NIIZ-C I_COOR1

LI,

IV,

v

IJUG to the impossibility of selective esterification of lI1"-carboxr1 of com

pound III, it was necessary to use selective hydrolysis of dtes tev IV. We

have performed the cleavage of Nps 'TOUp either in presence of mercaptQetha~

no I or by the t hi oseml.carbaa'ide hyc rochloride ll to overcome the spLitting

of the S-alkyl group. eyclization Was performed by means of activo ester

according to Krojid1o at al. 12, and the product Was purified by reverse

-phase J-lP_L~.

The results of biological tests are given in Table l. As can be seen,

in comparison with [penl]dOT J analogue I has 11 very high degree of its own

uterotonic activity in vivo and has very weak inhibitory activity in the

pressor test. On the other hand analogue II is, one of the most patent Ln

hibitors of oxytocin uterotonic activit)' in vivo, described tip to 'now.
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Table r
Uterotonic (UT), galactogogic (GA) , antidiuretic (All) und pro ssor- (DP)

activities of prepared anaf cgues determined in rats (I.u,/mg , Values in

parenthesis mean antagonistic activity given as pA
2,

a
UT Ref.Compound UT GA AD BP

in vivo in vitro

0'1' 450 450 450 3 3 10

dOT 900 795 536 19 i,4 10

dCOT-6 2792 929 456 118 1.5 10

[pen 1]dOT P.A. b (7.14) Agonist (6.271 3,15

[pen1,1'yr(~!e)2]dOT (6.86) (7.76) (6.94) 0.02 (7.59) 15,16

1 279.8 16.2 6.9 4.81 (6.82)

II (7.13) , S. 43) Oc 0.52 (7.43)

aJ OT oxytocin, dOT deamtnooxytnc in , dCn"-6 deanlno-b-curbu-cxvtoctn

b) partial agonist; c) inactive up to 2x 0-2mg.

The high uterotonic activity of compound I can be explained on the oas i s

of Hruby's view on the importance of r i gi dt.aat i.on of the inol ecu Le faT the

inhibitory activity of analogur;13 J as the GIL -5 group has a SUbstantially

higher degree of mobility than the S-S grcuping , III the case of analogue II

either the combination of dimethyl group in ,osition 1 with O-methyltyrosine

in position 2 leads to the Incr-eased rigidity or the elimination of free

Oil group (part of the active site of OXyto,in 14) from tyrosine connected

with the increased lipophilicity of the analogue is sufficient for the inhi

bitory activity of the resulting molecule (the reason could pri vide also

an explanation of the inhibitory activi.ty of the D-amino acid ,it position

2 containing analogues6).
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