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Spectroscopic and product analysis of photolysis of 4-methyl coumarin derivatives bearing
electron donating group at 7-position (Department of Chemistry, Graduate School of Advanced
Science and Engineering, Hiroshima University) OTakano Ma-aya, Abe Manabu

4-Methyl coumarin derivatives with an electron-donating substituent at the 7-position have
been studied for over 40 years as photolabile protecting groups (PPG). In particular, 7-
diethylamino-4-methyl coumarin (DEACM) derivatives have been widely used as PPG
because of their absorption in visible region and high absorption coefficient. In the
photoreaction of DEACM-X with a leaving group (X) at the 4-position, the heterolysis of the
C-X bond has been proposed to give X and the carbocation intermediate C. Interestingly, the
triplet ground state C-T was proposed by quantum chemical calculations.

In this study, we investigated the photoreaction of DEACM-Br with X = Br as a leaving
group using low-temperature infrared spectroscopy, electron paramagnetic resonance, transient
absorption, and product analysis to verify the generation of C-T. The photoreaction product
analysis of DEACM-Br in the presence of 2,2,6,6-tetramethylpiperidine 1-oxyl (TEMPO) as
a radical scavenger showed strong evidence for the generation of C-T.
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