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Theoretical and experimental study of the micro-hydration of an ion-
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Previous studies have shown that the presence of explicit water molecules can lower the energy barrier to the
formation of a C-N peptide bond between acetic acid and methylamine’.
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Figure 1: Reaction to form methylacetamide from acetic acid and methylamine.

A dual theoretical/experimental approach was therefore taken to understand the role of non-covalent interactions
on reactivity by studying the ion-molecule reactivity between hydrated protonated acetic acid aggregates and
methylamine.

The experimental study used a molecular jet coupled to mass spectrometry (CERISES “Collision Et Réactions
d'Tons Sélectionnés par Electrons de Seuil”) to mass-select hydrated acetic acid aggregates for reaction with
methylamine®*

The theoretical study was carried out using density functional theory, coupled with interpretative tools from
theoretical chemistry such as quantum theory of atoms in the molecule and molecular electrostatic potential, to
understand the role of non-covalent interactions on reactivity.
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Figure 2: Mass spectra of acetic acid aggregates. QTAIM image of an acetic acid aggregate.
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