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[Abstract] ‘Superatom’, which is a cluster demonstrating an elemental atom, has attracted
much attention these days. In spite of the unique properties, the superatoms are difficult to be
fabricated. In our previous works, we have achieved precisely controlled assembly of metal
ions and synthesis of metal clusters by using a phenylazomethine dendrimer (DPAG4) which
has a gradually different electronic density in the skeleton. Recently, we have succeeded in
solution-phase synthesis of Aliz™ by using the dendrimer template.

In this research, we expanded variation of consisting metals from aluminum to bismuth
element. Bismuth, which is a heavy element in group 15, possess 5 valence electrons derived
from 5p and 6s orbitals. The use of increased valence electrons will lead to change the
superatomic electronic structure in the cluster. Therefore, we investigated synthesis method
for the bismuth clusters with a specific atom number using the DPAG4 template. The obtained
clusters in the DPAG4 were protected by polyvinyl pyrrolidone (PVP). This polymer
protection enhanced stability of the inner clusters from air-oxidation.
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Fig. 2. UV-vis spectra of the DPAG4 solution
on the addition of BiCla.
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