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Dendritic polyphenylazomethines ( DPA ) show stepwise radial complexation with metal from the inner
imines to the outer imines based on the layer-by-layer gradient of basicity. Therefore, it is possible to
control the number and location of metal salts incorporated into the dendrimers, and TPM ( DPA with a
tetraphenylmethane core ) can be used as an atomicity-controlled subnanosized metal clusters template. In
this thesis, atomicity-controlled subnanosized metal clusters were synthesized by using as a TPM
dendrimer template and their catalytic properties were revealed. In Chapter 1, properties and applications
of dendrimers and metal clusters were reviewed. In Chapter 2, TPM dendrimers was synthesized, and the
coordination behavior of the TPM dendrimer was confirmed by UV-vis titration with metal salts.
Furthermore, it was shown that the coordination site of the TPM dendrimer quantitatively forms a 1:1
complex with a certain type of Pd salts in a stepwise manner. In Chapter 3, a new type of the
polyphenylazomethine dendrimer, PyTPM, with a new core that has one more coordination site compared
to the core of the TPM dendrimer was synthesized and the stepwise complexation was clearly revealed.
This result showed that PyTPM G4 can be used as the "magic number 13" metal cluster template. In
Chapter 4, subnano clusters which consist of 12-platinum atoms and 13-platinum atoms well-known as an
icosahedral magic number cluster structure were synthesized by using the TPM and PyTPM dendrimer as a
template. The number of atoms in and the structure of these Pt clusters were identified by using
ESI-TOF-MS and XAFS measurements. Moreover, the synthesis of the size-controlled Pd clusters was
achieved by the TPM dendrimer template for the first time. In Chapter 5, the factor of catalytic activity of
subnanosized Pt clusters for oxygen reduction reaction ( ORR ) was determined. The number of platinum
atoms that provided specifically high catalytic activity for the ORR was clarified. Additionally, catalytic
properties of the size-controlled Pd clusters encapsulated in a TPM dendrimer were revealed. In Chapter 6,

research studies of this thesis were summarized and the foresights in these research was presented.
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