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Triplet excited states have been studied with the pulse laser excited time-resolved electron paramagnetic resonance (TREPR) spectroscopy for decades. With this spectroscopy, the selective population of the three sublevels of the T1 state, i.e. Tx, Ty and Tz, can be probed, as well as the zero field splitting (ZFS) parameters. ZFS parameters can be used to characterize the spin dipolar interaction of the two electrons, and the spin orbit coupling (SOC) magnitude. Examples for former are well documented, however, molecular systems for the latter are rare.
Recently, the intersystem crossing (ISC) of visible light-harvesting chromophores containing thionated carbonyl groups has attracted much attention, because this strategy represents a minimal variation of the molecular structure to achieving efficient ISC and it is a promising molecular structure design strategy for heavy atom-free triplet photosensitizers. However, the triplet state of this kind compounds has not studied with TREPR spectroscopy. We prepared a few model compounds based on the typical chromophore of coumarin and perylenebisimide (PBI), which contain thionated carbonyl groups[1,2]. We found that the ZFS D parameters are unusually large for these organic molecules and it is correlated with the SOC matrix elements (SOCMEs) magnitudes, and the triplet state lifetimes are short. For some compounds, inversion of the electron spin polarization (ESP) of the triplet state TREPR spectra was observed.
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Fig. 1. TREPR spectra of (a) Cou-S (λex = 440 nm), (b) Cou-6-S (λex = 490 nm) and (c) Cou-6-Br (λex = 415 nm) at the maximum of the kinetics with energy 1 mJ per pulse in TOL/2-MeTHF (1 : 3, v/v) at 80 K. Simulation (red curve) was performed with EasySpin package. c = 1.0×10(4 M.
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