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Templated synthesis of low-atomic-number platinum clusters
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Metallic ultrafine particles of around 1 nm have attracted much attention in recent years due to
their unique functions. We have reported the precise synthesis of ultrafine particles using phenyl
azomethine dendrimers (DPA) as templates, but it has been difficult to synthesize particles of less
than 12 atoms because the shell effect of the template is not sufficient(Fig. 1). In this study, we
synthesized 4-atom platinum-particles (Pts4) precisely using DPA with alkyl side chains as a template,
and investigated the structures of the Pts particles.

4Pt-C2-DPA G2 complex was synthesized by adding PtBry solution to Ci2-TPM G2 solution.
Direct observation of the complexes by STEM was achieved. The complex was fixed on a carbon
support, and Pt4 particles were synthesized by hydrogen reduction (Fig. 2). Furthermore, the steric
properties of the Pt4 particles were evaluated, and it was suggested that the Pt4 particles synthesized
by this method have a tetrahedral structure.
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Fig. 1 Sub-nanoparticle synthesis Fig. 2 Molecular structure of C12-DPA G2.
using DPA G4. Synthesis scheme and STEM images of Pt4 particle.
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