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vitamin A. Conditions for the applicability of this assay
of the vitamin A bodypool to animal populations without
further modifications are constant absorptions by the
animal livers of the injected labelled vitamin A from the
blood and constant long storage half life times for the
vitamin A in the total body.

The observations of low vitamin A reserves in vitamin
E-deficient rats, which is in agreement with the findings
of several other laboratories®, illustrates the usefulness of
this assay. Further investigations are in progress.

6 S.R.AmEes, Am. J.clin. Nutr. 22,934 (1969).

7 J. Kanan, Scand. J. clin. Lab. Invest. 78, 679 (1966).

8 F. KaLperer and J. RurscamanN, Helv. chim. Acta 44, 1956
(1961).
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Zusammenfassung. Es wird eine Isotopen-Verdiin-
nungstechnik zur Berechnung des Vitamin-A-Korpervor-
rates in Ratten beschrieben. Aus der Verdiinnung einer
i.v. Dosis radioaktiven Vitamins A durch das unmarkierte
Vitamin A des gesamten Korpers kann der Vitamin-A-
Korpervorrat berechnet werden. Die so erhaltenen Werte
sind mit denen der analytischen Vitamin-A-Bestimmun-
gen in den entsprechenden Lebern vergleichbar.

P. Rierz, J. P. VUILLEUMIER, F. WEBER and O. Wiss

Department of Vitamin and Nutvitional Research,
F. Hoffmann-La Roche & Co., Ltd., CH-4002 Basel
(Switzerland), 30 November 1972.

Synthesis of [4-Leucine]-Arginine-vasotocin, a Natriuretic Analogue of Arginine-Vasotocin

Oxytocin (I) and the vasopressins have been reported
to be natriuretic in mammals under certain conditions?.
The natriuretic properties are accentuated in the synthetic
hormone analogues? [Leu#]-oxytocin®-3 (ITa), [Leu?]-
mesotocin® 7 (= [Leu?, Ile8]-oxytocin, IIb), [Leu?, Leu*]-
oxytocin8 (IIc), [Leu?, Leut]-?and [Tle?, Ilet]- oxytocin® 10
(I1Ib, ¢) and, to a lesser extent, [Ile*]-oxytocin® (II1a).

Since of all the natural neurohypophysial hormones it
is arginine-vasotocin (= [Arg®]-oxytocin, IVa), the en-
dogenous hormone of the lower vertebrates, which has
the greatest effect on the transport of sodium by amphibi-
an membranes (skin, bladder) as well as the amphibian
kidney!! it appeared of interest to carry out a similar
structural change — replacement of glutamine by leucine
in sequence position 4 — also in the molecule of arginine-
vasotocin and to examine the properties of the resulting
analogue, [Leu?]-arginine-vasotocin (= [Leut, Arg®]-oxy-
tocin or [Ile®, Leu#]-arginine-vasopressin, IVb).

Physical constants of new synthetic intermediates®

No. Compound M.p. (°C)?
[o]3s e

A% Z-Leu-Asn-Cys-Pro-Arg-Gly-NH, 183-185
Blzl T(I)s —41.6°
VI Z-lle-Leu-Asn-Cys-Pro-Arg-Gly-NH, 211-212
B,zl T,os —41.9°
VII Z-Tyr-lle-Leu-Asn—C]ys-Pro-Arg~Gly-NH2 237-238
B Ba  Tos —36.2°
VIII Z-Cys-Tyr-Ile-Leu-Asn-Cys-Pro-Arg-Gly-NH,a  220-223
Blzl Blzl Tlos —42.6°
1Xa Z-Leu-Asn-Cys-OMe 195-197
Blzl —28.0°
IXb Z-Leu-Asn-Cys-N,H, 230-234
Blzl —38.2°

a Satisfactory elemental analyses were obtained for all the compounds
listed. » Melting-points were determined on a microscope hot-stage.
¢ In dimethylformamide, ¢ = 0.5 (V-VIII) or 1.0 (IXa, b). ¢ Mono-
hydrate,

The protected nonapeptide VIII (Table) was prepared
from the known?? carboxyl-terminal pentapeptide deri-
vative, Z-Asn-Cys(Bzl)-Pro-Arg(Tos)-Gly-NH,, by a step-
wise procedure using benzyloxycarbonyl-protected p-
nitrophenyl esters for addition of the individual amino-
acid residues and hydrogen bromide in acetic acid for
cleavage of the benzyloxycarbonyl protecting groups'?;
the intermediates are listed in the Table. In an alternative
synthesis, VIII was obtained from 3 tripeptide units: The
hexapeptide V was prepared from Pro-Arg(Tos)-Gly-
~NH, and the azide obtained from the tripeptide hydra-
zide IXDb (made in turn from the ester IXa) and, after
removal of the benzyloxycarbonyl group, condensed with
the azide prepared from Z-Cys(Bzl)-Tyr-Ile-N,H, 15,

Removal of the protecting groups from VIII and for-
mation of the disulphide bridge by standard procedures'®
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Cys—Tyr—X— Leu—Asn—Cys—Pro—Y——Gly—NH,

| |

Cys—X~—Ile—Y——Asn—Cys—Pro—Leu—Gly—NH,
| !

Cys—Tyr—Ile—X—Asn—Cys—Pro—A7g—Gly—NH,
[

Amino-acids differing from those in oxytocin are in italic type.

afforded the crude peptide IV b which was purified either
by partition chromatography!?:® on Sephadex G-25
using the solvent systems 1-butanol-pyridine-0.2 M acetic
acid (10:7:24) and 1-butanol-ethanol-pyridine-0.2M
acetic acid (16:1:2:28), or by ion exchange chromatogra-
phy on Amberlite CG-50 using 0.5 ammonium acetate,
pH 6.4, for elution!®.

The [Leu?]-arginine-vasotocin (IVb) was isolated as the
diacetate and characterised by elemental analysis, optical
rotation ([ -+ 4.0 + 2°, recalculated for free peptide;
¢ =1in 1} AcOH), paper electrophoresis at pH 6.0
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Cys—Tyr—Ile—Gln—Asn—Cys—Pro—Leu—Gly—NH, (I
!

(ITa) X = Ile, Y = Leu
(IIb) X = 1Ile, Y = Il
(I1c) X = Leu, Y = Leu
(IlTa) X = Tyr, Y = Il
(ITIb) X = Leu, Y = Leu
(I1Tec) X = Ile, Y = Ile
(IVa) X = GIn

(IVb) X = Leu

(marg = 0.51) and pH 1.7 (4 = 0.52) and by TLC on
silica gel and cellulose powder in several solvent systems;
in every case the peptide appeared to contain less than
2% of impurities reacting with ninhydrin, the Pauly
reagent, or the Sakaguchi reagent. An acid hydrolysate
(6 HCI, 110°, 72 h) showed the molar ratios: Asp 1.00,
Pro 1.06, Gly 0.91, Cys 1.89, Ile 0.99, Leu 1.01, Tyr 0.90,
Arg 1.06, NH; 1.80.

The parmacological properties of this peptide, in par-
ticular its natriuretic and diuretic action, are described

‘in the two following communications 2% 21,

Zusammenfassung. Es wird die Synthese des 4-Leucin-
Analogen des Arginin-vasotocins (= [Leu*, Arg®]-oxyto-
cin} beschrieben.

D. Grrressen??, R.O. STupER? and J. RUDINGER 23

Chemical Research Depaviment, F. Hoffmann-La Roche &
Co. Ltd, CH-4002 Basel (Switzerland);

and Institute of Molecular Biology and Biophysics,

Swiss Fedeval Institute of Technology,

CH-8049 Ziivich (Switzerland), 12 October 1972.

Some Pharmacological Properties df [4-Leucine] ~Arginine-Vasotocin

The preceding paper! describes the synthesis of [Leu#]-
arginine-vasotocin (Ib), an analogue of the natural
hormone arginine-vasotocin (Ia). The pharmacological
properties of Ib in some standard assay systems are
summarized in this paper and compared with the proper-
ties of the parent hormone Ia, of oxytocin (IIa), and of
[Leu#]-oxytocin (IIb). The diuretic and natriuretic
properties of Ib are described in the following paper2.

The action on the uterus was studied with organs from
virgin rats in natural oestrus®in mediat without magne-
sium or with 0.5 m M Mg?t; contractions were measured
isotonically. Pressor activity was assayed® in phenoxy-
benzamine-treated rats wusing a pressure transducer,
antidiuretic activity in ethanol-anaesthetized, water-
loaded rats by a modification ® of the method of SAWYER".
Sodium transport by frog skin was measured as the short-
circuit current® across isolated ventral skin of Rana #idi-

Cys—Tyr—Ile—X—Asn—Cys—Pro—Arg—Gly—NH, (Ia) X = GIn
| ! (Ib) X = Leu

Cys—Tyr—le—X—Asn—Cys—Pro—Leu—Gly—NH, (IIa) X = Gln
{ | (ITh) X = Leu

bunda using voltage-clamp equipment?®. The hydroosmotic
effect was determined from the rate of osmotic water
flow across frog bladder (R. esculenta) 0.
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