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Supramolecular complexation of fullerenes with
metalloporphyrins attracts attention for the construction of
electronic/magnetic devices and molecular machines,
considering an interesting potential that their properties
can be switched photo- and electrochemically. We have
recently found that cyclic dimers of metalloporphyrins can
bind fullerenes to form stable inclusion complexes [1, 2],
where appropriate selection of the central metal ions of the

host molecule results in an extremely high association
constant (~108 M"). For example, when a host molecule
with Rh™ is used, exchange of included and free fullerenes
is much slower than the NMR timescale [3]. X-ray
crystallography and several spectroscopic profiles of an
inclusion complex of Cgy with a zinc porphyrin cyclic
dimer have indicated z-electronic and charge-transfer
host-guest interactions [3, 4]. More recently, we have
found that a host molecule with Rh™, under appropriate
conditions, forms a 1:1 inclusion complex with Cy,, in
which the host molecule switches back and forth between
the two carbon nano-spheres of C;yy (supramolecular
oscillator) [5]. The oscillation frequency sensitively
changes with temperature. Furthermore, the oscillation
properties can be tuned by the axial group on Rh™., We
have also found that inclusion complexes between cyclic
dimers of paramagnetic metalloporphyrins and endohedral
metallofullerenes display a ferromagnetic spin-spin
coupling, suggesting their interesting potential as novel
magnetic nano materials [6].

In conclusion, the inclusion chemistry of fullerene
with cyclic oligomers of metalloporphyrins provides a new
aspect in supramolecular z-electronic materials and nano

devices.
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