Photophysical Characterization of Phenalenone Derivatives
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Introduction

Phenalenone has been extensively studied due to its photophysical behavior and because it can be used on interesting applications from the
scientific and technological point of view, however fewer are the articles referring to the phenalenone derivatives as singlet oxygen generators. The
incorporation of substituents on the phenalenone ring rearranges the molecular electronic states changing its photophysical behavior. In order to 30HPN
rationalize the effect of the presence of electron-donor substituents on the position 3 of phenalenone ring, we prepared and studied several
alkyloxy derivatives and their corresponding hydroxyl precursor. Shorter alkyl chain on derivatives promotes a reduction of singlet oxygen quantum
yield values compared with phenalenone. 3-Hydroxyphenalenone showed a low emission quantum yield with two emission bands, which can be

related with equilibria between diketo and enol tautomers. o o o
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Time resolved infrared emission of 02(1Ag) (1270 nm) obtained upon
excitation of 30HPN at 355 nm in air-saturated ethanol. Inset
corresponds to initial scale of decay, fitting residuals are given.
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emission efficiency, shows two emission in several solvents, bands probably originated in the
existence of a tautomeric equilibria in the first singlet excited state. For phenalenone derivatives
with hydroxy or ethoxy substitution, as new deactivation pathways are opened, a lowered but still
significative singlet oxygen generation quantum vyield, is observed. This behavior reverts with
longer alkyl chains with a terminal hydroxy group.
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