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Hayashi, Takashi

13,800,000

In this study, we focused on iron porphyrins (heme molecules), cofactors in
heme proteins, that activate and transport dioxygen and are responsible for various catalytic
reactions. The research groups in Japan and France have combined their respective molecular design,

synthesis, and characterization techniques to create catalysts and devices based on
metalloporphyrins, analogues of this cofactor. In particular, with an awareness of the coordination
sphere provided by proteins, we collaborated to create model molecules for heme proteins by taking
advantage of unique chemical modifications of porphyrins and cyclodextrins. For example, strapped
metal porphyrins, strapped porphyrin rotaxanes and metal porphyrin-cyclodextrin conjugates were
prepared. Furthermore, we developed energy and electron transfer devices based on the integration of
metalloporphyrins and heme proteins.
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Figure 2. Molecular structures of picket fence porphyrin (left)
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Figure 3. Molecular structures of strapped porphyrin rotaxanes
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