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OF GLUTAMIC ACID INSTEAD OF GLUTAMINE IN POSITION 4:
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AND SPECIFIC GALACTOGOGIC ACTIVITY*
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The reaction of [4-glutamic acid]deamino-1-carba-oxytocin (I6) with diazoalkanes yielded the
corresponding methyl ester Jc and ethyl ester Id. Alternatively, the methyl ester was prepared
by means of carbodiimide or thionyl chioride, or by treating the caesium salt of compound Ib
with methyl iodide. [2-O-Methyityrosine, 4-glutamic acid methy! esterldeamino-1-carba-oxy-
tocin (74} was also synthetized. The structure of the analogues was verified and their galactogogic
and utergnic activities tested. Compound fc had the highest galactogogic potency observed as yet
(1307 LU./mg).

A number of attempts have been made!™3 to obtain oxytocin analogues** with
high and specific galactogogic activity. All the modifications we performed in posi-
tion 4 of the deamino-1-carba-oxytocin molecule resulted in compounds with lower
biological activities®. Nevertheless, it seemed possible that this approach could
lead to the preparation of a compound with a specific galactogogic effect. The highest
specificity of the galactogogic effect was observed in the case of [4-glutamic acid]-
deamino-1-carba-oxytocin® (Ib}), whose ratio of galactogogic activity (assayed
on rats in vivo) to uterotonic activity (in vitro) was equal to 39. However, the absolute
value of galactogogic activity was rather low (39 LU./mg; this represented about 6%
of the activity of deamino-1-carba-oxytocin). We made an attempt to prepare a com-
pound that would be selective as well as potent but did not find one with these
properties in the series of [4-glutamic acid]deamino-1-carba-oxytocin amides®.
We therefore decided to prepare the corresponding esters, In this case, the con-
formation of the peptide or its inferaction with the receptor should not be influenced
by the fact that the glutamic acid residue is easily ionised, as in compound Ib. The
esters also have both the oxygen atoms in position v of glutamic acid.

* Part CLVII in the series Amino Acids and Peptides; Part CLVI: This Journal 44, 2556
{1979},

** The nomenclature and symbols of amino acids and peptides were used according to publi-
shed suggestions®. The amino acids vsed in this work were of L-configuration.
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For the synthesis of the esters, as in the case of amides, we used compound Ib
(ref.ﬁ). The quickest and mildest method of preparing esters is the reaction of a carbo-
xylic acid with diazoalkanes. However, this procedure could be complicated in our
case by the parallel or consecutive reaction of diazoalkane with the tyrosine hydroxyl’
which would lead to the formation of a compound with lower biological activities
and a different spectrum of effects® than could be expected if only the methylation
of the carboxyl occurred. Nevertheless, we found that practically no product of two-
fold methylation was formed if the reaction was run for a short period in methanol
in the presence of phenal. After simple gel filtration, analogue Ie was obtained in good
yield. On the other hand, if the yellow solution was left for 43 min at room tempera-
ture, & mixture of five substances was formed, none of which was identical with ihe
product of the short-term reaction, 4

O-Methyltyrosine is demethylated to a certain degree during amd hydrolysis.
However, after 20 h of hydrolysis, we never observed total regeneration of tyrosine.
Therefore, the absence of O-methyltyrosine in the hydrolysate can be taken as proof
that it was not present in the initial molecule. The absence of O-methyltyrosine
in compound Ic was also checked by transforming it into the known compound
deamino-1-carba-oxytocin® (Ia) by means of liquid ammonia or a methanolic solu-
tion of ammonia. In the first case, a number of side products were formed and in the
second, the reaction was very slow; nevertheless, no [2-O-methyltyrosine]deamino-
-1-carba-oxytocin was formed, as could be seen by chromatographical comparison
with the authentic sample!'®. The uterotonic activity of crude mixture after ammono-
Iysis is slightly lower than that of deamino-1-carba-oxytocin; this can be attributed
to the presence of side products in the mixture tested. The biological activity of an ana-
logue containing O-methyltyrosine would be considerably lower. Moreover, the
treatment of compound J¢ with sodium hydroxide transforms it into acid Ib, and the
dependence of the position of maximum extinction in the UV spectrum of com-
pound Ic on the pH value of the solution indicates that a free hydroxyl group is
present in the tyrosine residue.

We obtained the same results when we prepared ethyl ester Jd by means of dizzoethane.
By contrast, if diphenylmethyl ester was prepared by means of diphenyldiazomethane, the reac-
tion with carboxyl and hydroxyl proceeded at a comparable rate. After 3 h, a certain amount
of the initial acid remained unchanged, and the remainder was transformed into two products
in approximately equivalent proportions. Preliminary biological tests showed that neither of the
products had significant activity, so that further attempts to prepare diphenylmethyl ester were
not made.

We experimented. with other possible ways of preparing compound Ic. Dicyclo-
hexylcarbodiimide in the presence of 1-hydroxybenzoiriazole was found to be suof-
ficiently effective and mild. In the absence of the additive, the reaction resulted
in an unidentified mixture of substances, in which the product Ic represented only
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about 30% of the total amount. The reaction of acid Ib with methanol in the presence
of thionyl chloride gave a mixture of substances in which product fc represented 50%.
A relatively mild method for preparing esters was the transformation of compound Ib
into a caesium salt, which then reacted with methyl iodide, providing a methyl ester!®.
This procedure can be applied to compounds containing thioether grouping and it was
used in the preparation of certain methionine peptides'Z. it is important not to exceed
the equivalent amount of alkyl iodide used in the reaction. We anticipated that the
carboxyl group would not react readily and that a concurrent reaction could occur,
resulting in the formation of a sulfonium salt. We therefore performed the reaction
by adding the alkyl iodide gradually to the solution of the caesium salt of compound
Ib. Notwithstanding, the chromatographic analysis of the reaction product detected
the presence of unchanged acid I'b, methyl ester fc and another substance. By per-
forming chromatography on Sephadex LH—20 in dimethylformamide, we isolated
all the components in pure state and found that the last compound contained iodide
ions. Since the amount of the compound was small, we could not determine whether
it was a sulfonium salt of acid Ib or of ester Ic.

We therefore investigated the behaviour of thioether sulfur in compounds of this
type in the presence of methyl iodide in a model experiment, namely during the reac-
tion of methyl iodide with deamino-1-carba-oxytocin (Ia). After 3 h the reaction
mixture contained about 70% of the initial analogue Ia, after 20 h approximately
60%, of the analogue was converted, and complete transformation into the methyl-
sulfonium salt Je was achieved only when the dimethylformamide solution of the two
components (the alkyl iodide was present in a 15-fold molar excess) was kept for
three days at room temperature. It follows that the formation of sulfonium salts
is not very significant in the case of rapid reactions; moreover, the side product
can be easily removed by gel filtration.

Our previous results showed'? that the oxidation of the sulfur atom to & sulfoxide
selectively increased the galactogogic effect of analogues of the l-carba-oxytocin
type. We therefore prepared sulfoxide i from methyl ester [¢ by using sodium perio-
date in a water-methanol solution.

The O-methyltyrosine analogue Ig (or I h) was prepared by acylating heptapeptide
Iia (ref.®) with the active ester of tert-butyloxycarbonyl-O-methyltyrosine and the
resulting octapeptide IIb was transformed into a p-nitrophenyl ester by means
of bis(p-nitrophenyl) sulfite. After removing the protecting groups with trifluoro-
acetic acid, cyclization was performed in the usual way. The cyclization product
was purified by two methods. One portion was filtered through a cation exchange
column; the product contained about 20% of a compound reacting positively to nin-
hydrin and morin. Both compounds gave a sulfoxide-negative reaction'®. The other
portion was subjected to counter-current distribution. The product differed chromato-
graphically from the two compounds obtained by the first purification procedure
(it had lower Ry values in most solvent systems), and from the crude mixture. It was
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found to contain sulfoxides and was therefore reduced by hydrogen bromide and
acetone!*'” and purified by gel filtration. The analogue Ig thus obtained was trans-
formed into compound Ih by means of diazomethane.

b4
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éHz CH,
H, i
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CH; CH—CO—NH—CH——CO—NH—CH,—CONH,
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CH, CH,

Ia, X = CH,—S, Y=H  Z=NH,

Ib, X = CH,—S, Y=H  Z=0H

Ie, X = CH.—S, Y=H  Z=0CH,

Id, X = CH,—S, Y=H, Z=0CH;

Ie, X = CH,—SU{CH, N, Y=H, Z=NH,

If, X = CH,—S80, Y = CH, Z=0H

Ig, X = CH,—5, Y =CH; Z=0OH

Ii, X = CHy—S, Y = CH;, Z = OCH;

Ii, X = CH,~—80, Y=H, Z=OCH,

X—Ile—Glu{OBu'}—Asu—Cys(C; HgCOOH)—Pro—Leu—Gly—NH,

Ha, X=H, 1Ih, X = Boc—Tyr(Me)

The analogues were tested for uterotonic activity in vitro and galactogogic activity
in vive (Table I). Methyl ester I¢ had high galactogogic potency and relatively low
uterotonic activity; the specificity of its action was higher than that of acid Ib.
The activities of the ethyl ester Id were lower by one order of ten and its specificity
was also lower. [4-Glutamic acid methy! ester Joxytocin'®, which contains a disulfide
bond, had lower uterotonic activity; its synthesis or galactogogic activity were not

Collection Czechoslov, Chem. Commun. [Val. 44} [1579}



Amine Acids and Peptides 2567

described. We determined the antidiuretic and pressoric potencies of analogue Ic;
both values were very low (0-045 and 0-1 1.U./mg, respectively). Our results indicate
that in order to obtain an analogue with high and specific galactogogic action, it is
necessary to have a polar group in the region of the y-carboxyl of gintamic acid in posi-
tion 4; jts ionization must be prevented by the presence of as small as possible group.
A larger substituent probably affects the conformation of the molecule unfavourably,
thus decreasing the activity. Considering that the galactogogic response to methyl
ester Ic lasted only a short time, we made an attempt to prepare a compound with
protracted action. One modification, which is known to produce this type of com-
pound?, is the substitution of the hydrogen atom of the tyrosine hydroxyl group
by a methyl group. In the case of analogues Ig and Ih, protracted palactogogic
action was observed, but the absolute values of the activities were low. The other
two analogues, one with the sulfur atom oxidized to a sulfoxide (Ii} and the other
transformed into a methylsulfonium salt (Ie), had considerably lower activities;
nevertheless, the galactogogic activity was higher than uterctonic. The ratio of the
two activities was different in the case of each analogue; for the methylsulfonium
salt Te, the ratio was equal to 2, whereas for the sulfoxide Ii it amounted to 55. Our
hypothesis'® was therefore confirmed within certain limits.

The results show that other modifications of this type could provide compounds
with sufficiently high, selective and protracted action which could be used for clinical
purposes.

TABLE I
Biological Activities of Oxytocin Analogues (E.U./mg)

Rat Uterus Galactogogic
Analogue {isolated) (rat in vive)
Ia 1899 604
Ib 1-0 39-6
Ir 260 1307
Id 57 132:7
Ie 20-0 47-0
Ig 01 05
Ih 02 20
Ii 0-2 11-3

.. Collection Czechostov. Ghem. Commun, [Vol. 41] [187]
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EXPERIMENTAL

Samples for elemental analysis were dried for 24 h in vacuo (150 Pa) at room temperatuire. Silica gel
sheets (Silufol, Kavalier) were used for thin layer chromatography in the following solvent sys-
tems: 2-butanol-98% formic acid-water (75 : 135 : 11-5) (S1), 2-butanol-25% ammonium hydro-
xide-water (85: 7-5 : 7-5) (82), I-butanol-acetic acid~water {4 : 1 : 1) (83), and pyridine-1-buta-
nol-acetic acid-water (10:15: 3 : 6) (S4). Electrophoresis was performed in a moist chamber ap-
paratus on Whatman 3MM paper, using 1M-acetic acid (pH 2+4) or pyridinium acetate (pH 5-7)
buffers. In most cases, the electrophoresis was run 1 h at a potential gradient of 20 V/em. The
substances were detected by minhydrin or by the chlorination methed, Amino acid analyses
were performed after 20 h of hydrolysis (6M-HC1, 105°C, 150 Pa), using an automatic analyser
(Development Workshops Czechoslovak Academy of Sciences; type 6020), The reaction
mixtures were evaporated using a rotary evaporator at bath temperature of 30—40°C, When the
mixtures contained dimethylformamide, they were evaporated by means of an oil pump, The
melting points were determined on a Kofler block and the values were not corrected. Counter-cur-
rent distribution was performed in an all-glass apparatus in which it was possible to transfer
the upper and lower phases (Counter-current Distribution Machine, Quickfit & Quartz, Stone
Staffordshire, England). Peptide material was detected according to the Folin-Ciocalteau
method. Gel filtration was performed on columns of Bio-Gel P—2 and P—4 (Bio-Rad Labora-
tories, Richmond, USA) and Sephadex I.H—20 (Pharmacia, Uppsala, Sweden). Peptide material
was detected by its absorption at 280 nm. Optical rotation was measured by a Perkin Elmer
141 MCA apparatus.

[4-y-Glutamic Acid Methyl Ester]ldeamino-1-carba-oxytocin (Jc)

a) To the solution of [4-glutamic acid]deamino-1-carba-oxytocin® (#6) (23 mg) and phenol
(10 mg) in methanol (0:4 ml), a freshly prepared solution of diazomethane in ether was added
by drops until the yellow colour remained stable for 1 min. The mixture was then decolourized
by adding acetic acid and the product was precipitated with ether. After precipitation from
methano] with ether, the product was dissolved in methanol (0-3 ml) and 3um acetic acid (3 mi)
and applied to a column of Bio-Gel P—4 (100 % 1 cm). Lyophilization of the fraction containing
the product yield the pure compound (19 mg; 80%0); Ry 0-32 (81}, 0-29 (82}, 0-41 (83) and 0-67
{S4); [¢lp —64-3° (¢ 014, IM acetic acid). For CysHggN,0;38. C,H,0,.3 H,0 (1103) cal-
culated: 51-15% C, 7-12% H, 12:70% N; found: 51-23% C, 6-84% H, 12-90% W. Amino acid
analysis: Asp 1:03, Glu 1-00, Pre 1-02, Gly 098, Ile 1-00, Leu 1-02, Tyr 098, Cys(C;H,COOH)
097,

b) To the solution of analogue 6 (5 mg) and 1-hydroxybenzotriazole (13:5 mg) in methanol
{03 ml) at 0°C, dicyclohexylcarbodiimide (20'6 mg) was added. The mixture was kept for 1 h
at 0°C and for 20 h at room temperature, filtered, diluted by 3M acetic acid (2 ml) and applied
to a column of Bio-Gel P—4. Lyophilization of the fraction containing peptide material produced
4 mg of a compound chromatographically identical with the product of reaction a), together
with approximately 107 of a compound with a lower Rp, value (0-22 (S1) and 0-22 (82)).

¢) The reaction was performed as sub b) but without adding I-hydroxybenzotriazole. The
resultant mixture contained four compounds, out of which methyl ester Je represented about
30%. Approximately the same amount was identical with the side product of reaction 4).

d) Analogue Ib (5 mg) was dissolved in a mixture of methanol (0-2 ml) and water (0-1 ml)
and the pH value of the solution was adjusted by 0+16M caesium hydroxide (31 nl) to 7. After
evaporation, the product was dissolved twice in dimethylformamide (0-2 mi) and evaporated.
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To the solution of the caesium salt in dimethyvlformamide {025 ml), a dimethylformamide solu«
tion of methyl fodide (71 mg/ml) was added: in 3 min intervals in 1 pl portions (total amount
10 p1). The mixture was then lefi for 90 min at room temperature. After evaporation and precipita-
tion from methanol and ether, the product was dissolved in dimethylformamide (1 ml) and trans-
fered to a column of Sephadex LH—20 (200 1 cm). After the evaporation of the fractions con-
taining a compound with the smallest elution volume and precipitation from methanol and ether
2-3 mg . of pure methyl ester Jc was. obtained. Apart from this, two compounds with a larger
clution volume were obtained; one of which was the initial acid Ib and the other was characterized
by semiquantitative determination of iodide ions, as a sulfonium salt of compound fbor Ie. -

¢) Analogue Ib (5 mg) was suspended in thionyl chiotide (0-15 ml) and after 5 min the sus-
pension was diluted with methanol (0-3 ml). After a further 16 min, the product was precipitated
with ether and reprecipitated several times from methanol and ether. Chromatographlc analysis
of the product showed that it contained cnly 5% of methyl ester Ic, and that the rest was 1dent;cal
with the side product of reaction b).

s The analogue 7 (5 mg) was dlssolved n methanol {03 ml) and at —GO“C thmny[ chioride
(0-1 ml} was added by drops. During 30 min the mixture was warmed to room tcmperaturc the
solution was treated as stated under e). TLC revealed the presence of the same compounds as
described sub &), but ina 1: I ratio.

g) Analogue Ib (0-6 mg) was dissolved in methanol (0-2ml), a solution -of diazomethane
in ether (2 ml) was added and the resulting yellow solution was kept at room temperature for
45 min. The chromatography of the reaction product revealed the presence of five campounds
none of which were identical with methy] ester Ic obtained by reaction a) :

_ [4—Glutamic Acid y-Ethyl Ester}d_eamiﬁ'o-l-carba-oxytocin {Ud}

To the solution of compcfuﬁd’ Ib {7 mg) and phenol (10 mg) in methanol (0-4 ml) we added a solu-
tion of dizzoethane in ether until the yellow colour persisted for 1 min. The solution ‘was
decolourized by the addition of acetic acid and the product was precipitated with cther. After
the precipitation from methanol with ether the analogue was punﬁed by gel-filtration’ analogously
to methyl ester Je. The yield was 51 mg, ‘Rp 043 (81), 0-35 (52), 045 (53) and 068 (S4). For
CusH70N;9038.C.H,05.2 H,0 (1099) caleulated: 52-44% C, 71504 H, 12:74% N; found:
52:13% C, 6-82% H, 12-83% N. Amino-acid analysis: Asp 1:05, Glu 1-03, Pro 098, Gly 1-03,
Tle 1-01, Leu 1-06, Tyr 0:91, Cys(C3 HGCOOH) 0-96.

Deammo 1- carba-oxytocm (Ia)

a) 'I‘he solution of methyl ester Je (1 mg) in Hquid ammonia (0 3 'ml) was kept for 20 min
at room. temperature in a stoppered test-tube. Ammonia was evaporated and the product was
precipitated from methanol and ether. TLC analysis revealed the presence of required product fa
(~6077), unreacted ester Je (~10%;) and five more unidentified. compounds, Chromatographical
comparison. with [2-O-methyltyrosineldeamino-1- carba-axymcmm demonstrated: the. absence
of a methylated compound in Ia. The uterotonic activity of this unpurified pruduct amounted
to about 40% of oxytocin activity. T

£ Methyl ester Ie (2 mg) was dissolved in methanol saturated with ammonia (at 20°C) (02 rnl)
After two days of standing dt' room temperature, about 20%; conversion to' compound Ia (TLC
analysis) occiirred, Glycerol (2 j1l; ¢fi'”) was added to the mixture’and after 4 days of standing
at room temperatiure’the reaction mixture was evaporated -and precipitated from’ methanol

" Collection Czechoslav. Ghsii. Commui: [Val. 441 [1978]



2576_ o _ _ o _ _ . RV, LebI,Barth,Joét:

with ether: TLC analysis showed the presence of 60% of methyl ester Ic and 40% of the amide Ia.
The uterotomc aetwlty of this mixture was nearly the same as that of oxytocm

“Tert- butvloxyoarbonyl -0- methyItyrosyl-lsoleucyl-y‘lert butyl—glutamoyl asparagtnyl- '
-S (y-carboxypropyi)cystemyl-pm!yl-laucyl glyc:ne Amfde (Hb} '

To the suspensxon of free heptapepncﬁe Ia (04 g) in dlmethylformamide (15 m]), N-ethyl—
piperidine (90 ul} - and - N-fert-butyloxycarbonyl-O-methyltyrosine 2,4, 5-trichlorophenyl - ester
(0-35 g) were added. After:20 h of stirring all went in the solution and further portions of N-ethyl-
piperidine (60 uly and active ester (0-2 g} were added. After 25h of stircing the mixture was
evaporated, tnturated with ether, the solid part was collected’ and washed with ether and water,
The y:eld was 031 g (97%) of. the. title compound, m.p. 212—213°C Rp 0:64, (SI) 0 47 (SZ‘
0:70.(83), 0 79 (S4), EH' 0-00, EG’Y 0-53 (electrophoresis. was pcrformed w1th a samp]e which
had been treated for I h with trlﬁuoroacetlc acid). The sample for, analysis was reprecipitated
from dimethylformamide with water, without a change in the m.p.; [x], —40-8° (¢ 0-2, ds_methyl-
formamide). For ‘Cs;NggN;90;45.3 H,0 (1217) calculated: 53-29% C, 7625 H, 11'51% N
found 53-09% C, 7-23% H, 11-16% N, Amino-acid analysis: Aspl 05, Glu G 99 Pro 1 00 Gly 1 04
e 0:95, Leu 1-06; Tyr - Tyr(Me) 0-95, Cys(CyH,COOH) 1- 09 '

" Lactam of O- Methyltyrosyl-isoleucyl glistamoyl-asparaginyl-
: -S {y- carboxypropyl)cystemyl-pro]yl-leucyl—glyomamlde (Ig)

To the solunon of octapeptide IIp (350.mg) in dlmethylformamldc (13 ml) and pyndme (13 ml)
bis{ p-nitrophenyl) sulfite (1 g} was added under nitrogen. After 8 h at room temperature 1 g
of sulfite and after 16 h another 0-5 g portion of sulfite were added; 4 h later the mixture was
evaporated, the residue was triturated with éther, collected, washed with ether, water and dried
(347 mg) This compound was dissolved in trifluoroacetic acid (10 mi) and after standing for
That room temperature the so[utlon was dlluteci with toluene (10 mI) and evaporated The resxdue
was tnturated with ether, dried and dissoived in dlmethylformamrde (10 mb). The solution was
added, at a rate of 3-2 ml/h, to the rmxture of pyndme (250 ml) and N—ethylpipendme (30 pl},
at 50 C under mtrogen The solution. was stirred 3 h at 50°C and 15 h at room temperature
evaporated and the restdue was prec;pltatcd from, dlmeihylformam!de w1th ether For further
workmg up the produet was dmded in two parts

a) One part (100 mg) was d;ssolved in a mixture: of methanol {0-5:ml) and water (3 m!) and
transferred to a column of Dowex 50 (H*-cycle; 5 ml). The product was eluted with water
and freeze-dried. An oily product was obtained which was prec1p1tated from methanol with ether
(56 mg). According to T1.C it contained about 20% of nmhydrm- and morln posntlve compound,
with lower Rp- The test for the presence, of sulfoxides’? was negative. .

b) Another’ part (180 mg) was punﬁed by means of counter-current dlstnbut:on ina soEvent
system’ of :2<butanol-0-05% aquecus acetic acid (I': 1) After 100 transfers: of the upper phase
two' pedks were found: One, with K'='1-3 (tubes 48—66) contained only ‘ninhydrin-positive
compounds ‘and was‘nof studied further. The peak with K=" 6 (tubes 75—99) was concentrated
to & small volume and Iyophilized. The product” which was obtained’ (58 mg) gave a positive
test for sulfoxules, Ry 023 (81}, 005 (SZ), 021 (83), 0-63 (S4) Part of this compound (75 mg)
was suspended in acetone (2 ml) apd HBr in.acetic acid (35/ 3 ml). was added.. After 5 min
at room temperature the solution was evaporated,. the residue.dissolved in acetone: (2 ml) and
evaporated; The remnant was dissolved in a mixture of methanol (0-5 ml) and 3m acetic acid
(4 ml) and purified on a Bio-Gel P—4 column. Lyophilization of the main peak afforded. 62 mg
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of the product, identical with the main product from procedure o) and negative in the sulfoxide-
-test. Rp 031 (S1), 0-06 (52), 0-34 (53), 0-63 (54). [a]y —60-5° (¢ 01, 3M acetic acid). For Cy3Hgy.
N, 50418.C,H,0,.2 H,0 (1085) calculated: 52:02% C, 7-06%; H, 12:91%0 N; found: 52.23% C,
6-71% H, 12-94% N. Amino-acid analysis: Asp I-01, Glu 0-99, Pro 0-95, Gly 1-03, Ile 0-99, Leu I-03
Tyr 4 Tyr(Me) 1-02, Cys(C3HgCOOH) 0-99.

Lactam of O-Methyltyrosyl-isoleucyt-y-methylglutamoyl-asparaginyl-
-§-(y-carboxypropylcysteinyl-prolyl-leucyl-glycinamide (J4)

To the solution of cyclopeptide Iy (25 mg) in methanol (1-3 ml), a solution of diazomethane
in ether was added until the yellow colour persisied for 1 min. The solution was decolourized
by the addition of acetic acid and the product was precipitated with cther, Reprecipitation from
methanol with ether afforded 21 mg of the title compound with Ry 0-32 (1), 0-28 (§2), 0-40 (83)
0-67 {(84). [zl —77-3° (¢ 0-1, Im acetic acid). For CygH,oN;q0,35.C,H,0,.2 H,O (1099)
caleulated: 52-44%, C, 7-15% H, 12:74% N; found: 52-19% C, 6-76% H, 12-80%) N, Amino-acid
analysis: Asp 1-00, Glu 0-96, Pro 1-00, Gly 1-01, Ile 1-0%, Leu 1-06, Tyr + Tyr(Me) 1-05, Cys
{C3;HzCOOH) 0-87. '

Sulfoxide of [4-Glutamic Acid v-Methyl Ester]deamino-1-carba-oxytocin (i)

To the solution of compound fe (5 mg) in a mixture of methanol (20 pl) and water {400 pi),
sodium periodate (2-5 mg) was added. After 3 h at room temperature the mixture was applied
to a column of Bio-Gel P—4 in 3m acetic acid. The main peak of peptide material was freeze-
-dried; the yield was 2-8 mg of the product with Ry 0-24 (81}, 016 (52). l2]p —459° (¢ 0-1, Im
acetic acid). For C,5HggN;q0;,5.4 H,O (1077) calculated: 50:1720 C, 7110 H, 13-000 N,
found: 49-88% C, 6-79% H, 12-95% N. Amino-acid analysis: Asp 1-02, Glu 0-99, Pro 0-82
Gly 1-05, Ile 0-98, Leu 1-02, Tyr 0-87, Cys(CyH,COOH) (+52,

Methoiodide of Deamino-l-carba-oxytecin (fe)

To the solution of deamino-1-carba-oxytocin (/g) (19 mg) in dimethylformamide (1 ml), methyl
iodide (50 pl) was added. After standing for 3 days at room temperature the product was pre-
cipitated by the addition of ether and reprecipitated from methanol with ether, This material
was dissolved in dimethylformamide and purified on a column of Sephadex LH--20, The peak
containing peptide material was evaporated and precipitated from methanol with ether. Yield,
17 mg; Ry 035 and 0-05 (S81), 0-32 and 0-00 (82), 0-41 and 0-09 (83) and 0-54 (84). For CysHa,.
IN;;0155.6 H, O (1223) caleulated: 44+15% C, 6-75% H, 12:59%4 N; found: 43-80%; C, 5-987; H,
12:76% N. Amino-acid analysis: Asp 1-01, Glu 0-99, Pro 1-09, Gly 1-01, Ule 0-99, Len 0-99, Tyr
0-92, Cys(C3H COOH) 0-25,

Pharmacological Methods
Uterotonic activity was determined on an isolated strip of rat uterus'®1° placed in Mg? ¥ -free

solution. Galactogogic activity™**® was assayed on lactating rats (5—10 days after delivery).

We thank Mrs H. Kovdfovd for skillful technical assistance. We are indebted to Mrs H. Farkasovd
Sor the amino-acid analyses. Elemental analyses were carvied out in the Analytical Laboratory of this
dnstitute (Head Dr J. Hordéek).
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