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Abstract:

Photoexcitation of electron donor-acceptor linked compounds gives a long-lived
charge-separated state mimicking an activated form of photosynthetic reaction center.
Electron-transfer reduction of carbon dioxide is capable of using the high energy and
long-lived charge-separated state of donor-acceptor linked dyad with strong reducing
ability. In this project, we aim to develop a novel photocatalyst for carboxylation of
anthracene derivatives. For example, a pyrene-pyrene (Py-Py) linked dyad has a strong
reducing ability and a long-lived charge-separated state to reduce carbon dioxide. A
highly efficient photocatalytic hydrogen-evolution system has been constructed using
Py-Py and NADH (f-nicotinamide adenine dinucleotide, reduced form), used as a
photocatalyst and an electron donor, respectively. The electron donor (NADH) is
replaced by ethanol in the presence of an alcohol dehydrogenase (ADH) with which
NADH is reproduced in the photocatalytic hydrogen evolution.
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