
Chemistry and Materials Research

ISSN 2224- 3224 (Print) ISSN 2225- 0956 (Online)

Vol.6 No.2, 2014

www.iiste.org

J-Tetralinyl as Carboxamide-Protecting Group for Asparagine
and Application to N-a- t-Butyloxycarbonyl (Boc) Solid-phase

Peptide Synthesis of Oxytocin
Amir Yusuf 1*Peter Gitu1 Bhalendu Bhatt 1Martin Njogu1Ali Salim2 Duke Orata'

1. Department of Chemistry, University of Nairobi, P.O. Box 30197, Nairobi, Kenya

2. Department of Chemistry, Jomo Kenyatta University of Agriculture and Technology
*E-mailofthecorrespondingauthor:ayusuf@uonbi.ac.ke

Abstract

Oxytocin, 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 and tetralinyl groups were
used in the protection of glutamine and asparagine side-chains respectively. TFMSA-TFA-thioanisole-I,2-
ethanedithiol (2:20:2:1 v/v) was used on the peptide-resin under different cleavage conditions to obtain oxytocin in a
one-pot reaction. The cleavage at 40°C for two hours gave oxytocin quantitatively. Oxytocin could be isolated in
56% yield.
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1. Introduction

Oxytocin is a nonapeptide human neurohyphysial hormone which is secreted by the posterior pituitary gland
(Bodansky et al. 1953). Its role is in sexual reproduction during and after birth of a child. It causes contraction and
expansion of the uterus during baby delivery and thereafter causes milk production. It is also thought to be involved
in sexual arousal (Blaicher et al. 1999; Kosfeld et al. 2005).

A good carboxamide-protecting group should be stable in reagents like trifluoroacetic acid used for deprotecting u-
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 that have been studied includes xanthenyl (Han et al. 1996), 2,4,6-
trimethoxybenzyl (Pietta & Marshall 1970; Weygand et al. 1968), 4,4'-dimethoxybenzhydryl (Koenig & Geiger
1970).

Asparagine and glutamine derivatives can be incorporated without side-chain protection. However, they are known to
undergo several side reactions of which the most important is nitrile formation via dehydration of the carboxamide
side-chain during acylation (Katsoyanis et al. 1958). This side reaction has been reported to occur with a variety of
activating agents, including carbodiimides (Katsoyanis et al. 1958; Kashelikar & Ressler 1964; Ressler & Ratzkin
1961) and o-(benzotriazol-l-yl)-N,N ,N' ,N' -tetramethyluronium hexafluorophosphate (HETU). This side reaction
can be minimised by the addition of l-hydroxybenzotriazole (HOBT) to the coupling reaction or acylation with
active esters (Mojsov et al. 1980; Bodansky & du Vigneaud 1959).

We recently studied other protecting groups which includes 1,2,3,4-tetrahydro-l-naphthyl, 7-methoxy-l,2,3,4-
tetrahydro-l-naphthyl and 5,7-dimethyl-l ,2,3,4-tetrahydro-l-naphthyl (Yusuf 1989).

In this research, we were encouraged to examine whether l-tetralinyl group is viable as a protecting group in the
solid phase peptide synthesis (Merrifield 1963, 1965). A one pot reaction has been developed for disulfide-containing
bonds, which simultaneously cleave, deprotect and oxidize the cysteine (Spetzler & Meldal 1966; Hope et al. 1962;
Otaka et al. 1991; Tam et al. 1991). Biological and conformational stability in peptides is achieved by the formation
of disulfide bonds. In order to do this, cystine-containing peptides have also been obtained after treatment of the
protected peptidyl resin with TFA in the presence of iodine. Other oxidants include air, potassium ferricyanide (Hope
et al. 1962), iodine and dimethyl sulfoxide (Spetzler & Meldal 1966; Hope et al. 1962; Otaka et al. 1991; Tam et al.
1991).

Leuckart reaction (Crossley & Moore 1944) was used in the synthesis of benzhydryl and tetralinyl amines, which
were then used as precursors in the synthesis of carboxamide protected derivatives.


