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Summary: A new condition for effective reduction of methionine sulfoxide
(sulfur trioxide/thiol) was developed and the usefulness of this
reduction was demonstrated in the synthesis of methionine—enkephalin. "’

To avoid S-alkylation during the N°-deprotection and partial
sul foxide-formation on manipulation in the synthesis of methionine(Met)-
containing peptide, 2’ an approach in which Met is protected in the form
of sulfoxide (Met(0))*’ has been developed. When this approach is
adopted, it becomes necessary to reduce Met(0) back to Met at the final
stage of the synthesis. The most popular method now used is to reduce
Met(Q)-peptide by incubation with thiol after deprotection.*' However,
this method is often time—consuming and, furthermore, sometimes
reduction is incomplete. To overcome the defects of this method, Yajima
et. al..® developed a new approach in which Met(Q) was reduced to Met by
treatment with phenylthiotrimethylsilane®’ before deprotection.

We now wish to report another novel system to reduce Met(Q) before
deprotection. This system consists of sulfur trioxide, conveniently in
the form of dimethyl formamide(DMF) complex.?’ and thiol in the presence
of pyridine. The reduction seems to proceed with the initial formation
of a sulfonium and subsequent nucleophilic attack of thiol. The
reduction is very rapid at room temperature and completes within an
hour-.
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In general. the reduction is conveniently carried out by addition
of DMF-S0; complex and ethanedithiol to a solution of Met(0)-containing
protected peptide in DMF-pyridine(4:1). The solution is maintained at
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room temperature during the addition and the subsequent reduction
period. After evaporation of the solvent, the residue is washed with
water. followed by recrystallization from appropriate solvents.
Following this procedure, Z(0Me)-Phe-Met(0)-OMe®’ was reduced
within 30 min in 85% isolated yield.®’ Protected methionine—enkephalin,
Boc-Tyr(C1:Bz1)-Gly-Gly-Phe-Met(0)-0Bz1'®’ was reduced within an hour in
90% isolated yield,''’ followed by deprotection with IM CF;SO;H-
thicanisole/CF,CO0OH'?’ in the presence of ethanedithiol and m—cresol
(0C ., 90 min). Subsequent purification with DEAE-Sephadex A-25%
(1% pyridine-0. 04% AcOH) and Diaion HP-20® (CH:CN-0. IN AcOH) afforded
methionine—enkephalin, H-Tyr—Gly-Gly-Phe-Met-0OH. in 49% yield.'?®
This new method should be applicable not only to the Met(0)-
reduction in peptide synthesis but also to reduction of various
sul foxides.
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