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Realization of ultra-fast (fs) intersystem crossing of purely organic systems
utilizing pai-radical substituent and elucidation of the mechanism
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To establish the method to stabilize the unstable materials for the visible
light without major modification of the electronic structures, we synthesized novel pentacene
derivatives with both 1 -radical- and TIPS-substituents and their excited-state dynamics were
evaluated. The pentacene-radical-linked systems showed a remarkable improvement in photochemical
stability, which was more one-hundred times higher than that of 6,13-bis(triisopropylsilylethynyl)
pentacene, which is a famous commercially available photostable pentacene derivative. Transient
absorption spectroscopy showed that this remarkable photostability is due to the ultrafast
intersystem crossing induced by effective 1 -conjugation between the radical substituent and
pentacene moiety. The realization of the ultrafast intersystem crossing occurred within sub-pico
second in the purely organic systems is the result with a potential to change the common sense of

the excited-state dynamics of the organic materials.
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