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Building Photosynthesis from Artificial Molecules

Toshi NAGATAV

Abstract

Herein described are attempts in the author’s laboratory to mimic crucial processes in photosynthesis by synthetic

molecules. General introduction on photosynthesis is given first, and three representative works are reported: (1) synthesis

and photoreactions of single-molecular quinone pools, (2) photooxidation of alcohols by TEMPO/porphyrin/quinone

system, and (3) photoreduction of haloalkanes by porphyrin/cobalt hybrid system.
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Fig.1 Schematic representation of photoinduced charge

separation.
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Fig.2 Basic scheme of photosynthesis.
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Fig.3 Redox processes of quinones.
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Fig.4 Hypothetical quinone pools designed by (a)
self-assembly, (b) linear-chain polymer.
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Fig. 5 Molecular design of quinone pools by use of
dendrimers. (a) Quinones at the terminal positions, (b)

quinones at the internal positions.
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Fig. 6 The quinone pool molecule studied in this work.
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Fig.7 Synthesis of the quinone pool molecule.

Fig. 8 Photoreduction of the quinone pool molecule.
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Fig. 9 Reaction mechanism of photoreduction of quinones

sensitized by porphyrins.
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Fig. 10  One-electron oxidation of TEMPO followed by

oxidation of alcohol.
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Fig. 11 Photooxidation of alcohol by
TEMPO-porphyrin-quinone ternary system (R = t-butyl).
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Fig. 12 Reaction mechanism of photooxidation of

alcohols by TEMPO-porphyrin-quinone system.
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Fig. 14  Synthesis of a Co(I) complex of a binary ligand.
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Fig. 15 Synthesis of a porphyrin-Co(II) linked molecule.
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Fig. 16 Photooxidation of hydroquinone by a
porphyrin-Co(1I) linked molecule.
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Fig. 17 Plausible mechanism of photooxidation of

hydroquinone by a porphyrin-Co(II) linked molecule.
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