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ABSTRACT

We present a study of flavin chromophore that could potentially be used a
chromophore for photocatalytic water oxidation. The compound we investigated is
ethylflavinium perchlorate (Et-Fl+). It is well-established that Et-Fl+ in water converts into a
pseudobase Et-FIOH. The equilibrium constant for this process is K= 10-4 M, which
means that Et-FIOH will be the dominant form at pH values higher than 4. This
spontaneous reaction allows us to obtain hydroxyl radicals from a source that is more
easily oxidized than water. The potential for one-electron oxidation of water is 2.8 V,
while one-electron oxidation of Et-FIOH is only 1.17 V. In aqueous solutions, oxidized
Et-FIOH radical cation decomposes within several milliseconds. It is not known what
happens with the Et-FIOH radical cation, but there are some indication that the process
might involve a release of hydroxyl radical and a recovery of Et-Fl+ catalyst.

In order to investigate the possible photocatalytic cycle of Et-Fl+, we synthesized it in a
5-step process starting from 2-amino-2-nitro-benzene. We further performed
electrochemical and spectroscopic characterization of the chromophore.
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