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ABSTRACT C-Terminally thioesterificated peptides are essential building blocks for chemical protein
synthesis. To date, many acyl transfer auxiliaries have been developed to enable facile preparation of peptide
thioesters. We previously developed an N-sulfanylethylanilide (SEAlide) auxiliary, which causes an N-S acyl
transfer reaction upon addition of phosphate salt to convert a C-terminal amide to a thioester. The mechanism of
how phosphate triggers the reaction is speculative, and the details are unknown. In this study, the mechanism by
which phosphate promotes acyl transfer is discussed based on density functional theory (DFT) calculations and
non-covalent interaction (NCI) analysis. As a result, although the notion that phosphate acts as an acid—base
catalyst, as speculated in our previous study, was correct, it became clear that two competing reaction pathways
exist: a previously proposed stepwise pathway and a concerted one. Furthermore, calculation was performed in
the presence of various additives other than phosphate to uncover the effect of the additives on the stability of

transition states.
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