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We investigated fabrication of supramolecular nano-catalyst systems for C02
reduction composed with self-assemblies of metal complexes (MCs) as catalytic groups organized by
glutamide SG) self-assembling molecular tools obtained from the glutamic acid. In those systems, we
also introduced external stimuli responsive (SR) groups to the G systems to control intermolecular
interaction of the catalytic groups and/or thermal stability of the supramolecular assemblies. The
introduction of SR has aimed to enhance the catalytic ability via orientation control of the
catalytic MCs. We confirmed that MC/G and SR/G hybrid systems formed nano-sized fibrillar assemblies

in various solvents as results of spectroscopies and microscopies. The results also indicated that
the MC and SR moieties orientated with chirality in each hybrid system. The aggregation effect on
optical and catalytic properties in the nano-catalyst systems has been discussed.
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Figure 1. Molecular structures of synthesized glutamide (G) groups,
rhenium (ReL.-COOH) and iron (FeL-COOH) complexes
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G Figure 2. UV-vis (top) and CD spectra (bottom)
of G-Py1 / ReL.-COOH (red: 1mM / 0.5 mM), G-
NHz / ReL-COOH (black: 2.5mM / 0.5 mM), and
UV-vis CD G-NH2 / FeL-COOH (blue: 2.5mM / 0.5 mM) in
TEM acetonitrile at 10 °C
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Figure 3. CLSM (top) and TEM images
(bottom) for the G-Pyl/ReL-COOH of
acetonitrile solution (Aex = 405 nm)
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Figure 4. Catalytic waves of the FelL.-COOH
complex with and without G-NH2 in DMF solution
under CO2
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Figure 5. UV-vis absorption spectra of aqueous G-
Py3 solution (0.5 mM) before and after chemical
reduction and subsequent oxidation at 10 °C.
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