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Abstract
Arginine-vasopressin, a nonapeptide amide, was synthesized on a benzhydryl-resin using the Boc-strategy. Benzyl
group was used in the protection of sulfhydryl group of cysteine and tyrosine side-chain. Benzhydryl, tetralinyl and
tosyl groups were used in the protection of glutamine, asparagine and arginine side-chains respectively. TFMSA-
TFA-thioanisole-I ,2-ethanedithiol (2:20:2: I v/v) was used to cleave the peptide from the resin under different
conditions to obtain arginine-vasopressin in a one-pot reaction. The cleavage at 40°C for two hours gave arginine-
vasopressin quantitatively (77% yield)
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1. Introduction
Arginine-vasopressin is a nonapeptide hormone of the mammalian neurohypophysis with cyclization at residues one
and six (Fig 1) (Sivannandaiah & Gurusiddappa, 1981; Live et al. 1977). This hormone is responsible for pressor and
diuretic effects (Barbar 2013). It exerts a marked effect on the kidneys, accelerating the rate of water re-absorption
(Nielsen et al. 1995). Its secretion is augmented in circumstances of dehydration and increased salt intake. It is
secreted by the posterior pituitary gland. It can also be synthesized by parvocellular neurosecretory neurons and then
transported to anterior pituitary where it stimulates corticotrophin cells (Salata et al. 1988).

Cys-Tyr-Phe-G ln-Asn-Cys-Pro-Arg-G Iy-NH2
Fig 1: Structure of arginine-vasopressin

A good carboxamide-protecting group for asparagine should be stable in trifluoroacetic acid which is used for
cleaving a-amino-protecting groups, but readily removed by strong deprotecting reagents that are used for complete
removal of most of the protecting groups. These include hydrogen fluoride (Stewart & Young 1969; Hruby et al.
1972), boron tristrifluoroacetate (Pless & Bauer 1973; Gitu 1974) and trifluoromethane sulphonic acid (Yajima et al.
1974). Some of the carboxamide-protecting groups studied includes xanthenyl (Han et al. 1996), 2,4,6-
trimethoxybenzyl (Pietta & Marshall 1970; Weygand et al. 1968), and 4,4' -dimethoxybenzhydryl just to name a few
(Koenig & Geiger 1970).
During acylation, asparagine and glutamine derivatives are known to undergo several side reactions of which the
most important is nitrile formation via dehydration of the carboxamide side-chain (Katsoyanis et al. 1958). This side
reaction has been reported to occur with carbodiimides (Katsoyanis et al. 1958; Kashelikar & Ressler, 1964; Ressler
& Ratzkin 1961). This side reaction can be minimised by the addition of I-hydroxybenzotriazole (HOBT) to the
coupling reaction or acylation with active esters (Mojsov et al. 1980; Bodansky & du Vigneaud 1959).
In this research, we examined the possibility of using I-tetralinyl group as asparagines side-chain protecting group in
the solid phase peptide synthesis of arginine-vasopressin (Merrifield 1963, 1965). A one-pot reaction has been
developed for disulfide-containing bonds, which simultaneously cleave, deprotect and oxidize the cysteine in
preparation of arginine-vasopressin (Spetzler &Meldal 1966; Hope et al. 1962; Otaka et al. 1991; Tam et al. 1991).

2. Materials and Methods
2.1 General
Protected amino acid derivatives, benzhydrylamine hydrochloride salt (loading: 0.9 mmol/g) were obtained from
Sigma (St. Louis, USA). Trifluoroacetic acid (TFA), trifluoromethanesulphonic acid (TFMSA), thioanisole and 1,2-
ethanedithiol (EDT) were obtained from Fluka (Buchs, Switzerland). 1-Tetralone and benzophenone were purchased
from Aldrich (Milwaukee, USA). All solvents were of analytical grade or of equivalent purity, and were used
without further purification. Dichloromethane, methanol, ethanol and N,N-dimethylformamide (DMF) were
purchased from BDH Chemicals Ltd (Poole, England).
Peptide chain assemblies by Boc chemistry were carried out manually. Side chain protection was provided by benzyl
(Bn) for cysteine and tyrosine; tosyl (Tos) for arginine; benzhydryl (Bzh) for glutamine and l-tetralinyl (Tet) for
asparagine. Boc removal was achieved with TFA/dichloromethane/anisole (50:48:2 v/v) for 25 minutes at room
temperature. Final release of peptide from the support and concomitant cleavage of side chain protecting groups was
achieved with TFMSA-TFA-Thioanisole-EDT (2:20:2:1 v/v). Thin-layer chromatography (TLC) was performed on
Macherey-Nagel (Duren, Germany) silica gel precoated plates with fluorescent indicator (0.25mm, 40X80mm),
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