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Abstract: Named reactions,based on reaction mechanisms, have extensively summarized and clarified complex organic chemical
reactions, significantly advancing research in organic chemistry and enhancing communication among chemists. Gas-phase named
reactions in mass spectrometry are limited, including examples like McLafferty rearrangement ( McL) and Retro-Diels-Alder
(RDA) reactions. These widely recognized gas-phase named reactions, owing to their considerable structural specificity, have
emerged as potent tools for elucidating molecular structures in mass spectrometry. With the evolution of soft ionization techniques
coupled with tandem mass spectrometry,an increasing array of novel gas-phase reactions have been uncovered and investigated.
Among them, gas-phase Smiles rearrangement reactions have captured the interest of mass spectrometrists and chemists due to
their intricate and captivating skeletal rearrangements. Gas-phase Smiles rearrangements have the capacity to induce structural
changes in molecular skeletons,leading to unforeseen neutral losses.In contrast to their condensed-phase counterparts, gas-phase
Smiles rearrangement reactions are not constrained by the formation of five-membered ring transition states or the necessity of
basic initiation conditions.These characteristics typify gas-phase ionic reactions but also pose greater challenges in mass spectrum
interpretation. This review systematically summarized gas-phase Smiles rearrangement reactions reported in recent years,analyzing
the impacts of compound structure, ionization methods, and charge states on these reactions. Thus, it furnishes insights and
information for elucidating compound structures via gas-phase Smiles rearrangement reactions in mass spectrometry and for
identifying analogous reactions occurring under condensed-phase conditions.
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structure elucidation ; fragmentation pathway analysis
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