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Azabenzenes are derivatives of benzene containing between one and six nitrogen
atoms. Protonated azabenzenes are the fundamental building blocks of many biomolecules,
charge-transfer dyes, ionic liquids and fluorescent tags. However, despite their ubiquity,
there exists limited spectroscopic data that reveals the structure, behaviour and stability of
these systems in their excited states. For the case of pyridinium (C5 H5 N-H+ ), the simplest
azabenzene, the electronic spectroscopy is complicated by short excited state lifetimes,
efficient non-radiative deactivation methods and limited fluorescence. Ultraviolet (UV)
photodissociation (PD) action spectroscopya provides new insight into the spectroscopic
details, excited state behaviour and photodissociation processes of a series of protonated
azabenzenes including pyridinium, diazeniums and their substituted derivatives.
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The room-temperature UV PD action spectra, often exhibiting vibronic detail,b will be
presented alongside PD mass spectra and the kinetic data from structurally-diagnostic ionmolecule reaction kinetics. Analysis of the spectra, with the aid of quantum chemical calculations, reveal that many azabenzenes prefer a non-planar excited state geometry reminiscent of the structures encountered in ’channel 3’-like deactivation
of aromatics. The normal modes active in this isomerization contribute largely to the spectroscopy of the N-pyridinium ion
as they build upon totally-symmetric vibronic transitions leading to repeating sets of closely-spaced spectral features.
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