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Abstract

Artificial photosynthesis by visible light is one of the most desirable chemical systems to be realized. ~ The probability of
its realization, however, still remains not to be so straightforward, in spite of enormous efforts over the past several decades,
since the most important problem of how to utilize the water molecule as an electron donor has not yet been fully solved.
Oxidation of water, as an ideal electron donor, should be one of the central subjects of study. ~ Among various approaches
for the oxidation of water upon light irradiation, i.e., by 1) a one-electron process, 2) a two-electron one, 3) or a
four-electron one, we have recently focused our attention on the two-electron oxidation of water sensitized by
metalloporphyrins. The reaction is induced by only one-photon process, which can avoid the photon-flux-density problem
[1]. The net chemistry indicates that the water molecule serves as both an efficient electron and oxygen atom donor in the
reaction. A reaction mechanism involving the formation of an oxo-complex of the metalloporphyrin was revealed [2].
Ubiquitous metalloporphyrins have also been found to induce the two-electron activation of water by one-photon process.
Recent progress of CO, photoreduction shall be also overviewed [3].
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