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Experimental and Quantum-Chemical Study of Electronically Excited States of
Protolytic Isovanillin Species
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Methods of electronic spectroscopy and quantum chemistry are used to compare protolytic vanillin
and isovanillin species. Three protolytic species: anion, cation, and neutral are distinguished in the
ground state of the examined molecules. Vanillin and isovanillin in the ground state in water possess
identical spectral characteristics: line positions and intensities in the absorption spectra coincide.
Minima of the electrostatic potential demonstrate that the deepest isomer minimum is observed on
the carbonyl oxygen atom. However, investigations of the fluorescence spectra show that the
radiative properties of isomers differ. An analysis of results of quantum-chemical calculations
demonstrate that the long-wavelength ??* transition in the vanillin absorption spectra is formed due
to electron charge transfer from the phenol part of the molecule to oxygen atoms of the methoxy and
carbonyl groups, and in the isovanillin absorption spectra, it is formed only on the oxygen atom of the
methoxy group. The presence of hydroxyl and carbonyl groups in the structure of the examined
molecules leads to the fact that isovanillin in the ground SO state, the same as vanillin, possesses
acidic properties, whereas in the excited S1 state, they possess basic properties. A comparison of
the 0Ka values of aqueous solutions demonstrates that vanillin possesses stronger acidic and basic
properties in comparison with isovanillin.
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