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Marriage of two supramolecular systems toward a novel artificial photosynthetic
system
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To achieve the goal of energy transfer and subsequent electron transfer
across three molecules, a phenomenon often utilized in artificial light harvesting systems, we have
assembled a light absorber (that also serves as an energy donor), an energy acceptor (that also
serves as an electron donor) and an electron acceptor on the surface of an anionic clay nanosheet. A

Bositively charged water-soluble organic caﬁsule was used to hold neutral light absorbers on the
above surface. The excitation of 2-acetylanthracene in the three-component system resulted in energy
transfer from 2-acetylanthracene to zinc porphyrin with 71% efficiencg. Energy transfer was
followed by electron transfer from the zinc porphyrin to the cationic bipyridinium derivative with
81% efficiency. Merging the concepts of supramolecular chemistry and surface chemistry we realized
sequential energy and electron transfer between three hydrophobic molecules in water.
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1 Fluorescence spectra of AA@OAm,'* n
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clay (solid yellow line). denotes Raman
scattering of incident light.
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2 Fluorescence spectra of ZnTMPyP*" and
DNPV*" on the clay surfaces at various
concentrations.
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3 Fluorescence spectra of AA@OAmM,'" &
ZnTMPyP* & DNPV?" on clay surfaces.
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