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Synthesis and Characterization of a [Fess] Nanocluster Protected by Bulky P'Bus
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Metal nanocluster complexes feature multiple metal-metal bonds, and their sizes fall between
typical transition metal complexes and nanoparticles. This field has been intensively studied
with coinage metals (Au in particular) owing to their stability as cluster forms, while we have
developed a new synthetic protocol to assemble Fe or Co atoms and successfully isolated highly
reactive [Feq] and [Cos] clusters. In this study, we extended our protocol to synthesize a gigantic
and cationic Fe nanocluster complex, which is packed in a Mackay icosahedron.

The entitled nanocluster was obtained as [FessH.(P'Bus)i2][FesHs{N(SiMes)2}6] (hereafter
[Fess]-[Fes], x > 30), from the reaction of Fe{N(SiMes).}, with pinacolborane in the presence
of P'Bus. X-ray crystallographic analysis revealed that the icosahedral [Fess] cation
accompanies an octahedral [Fes]-hydride cluster as the counter anion. Electrospray-
ionization mass spectrometry (ESI-MS) suggested the chemical formulae of [Fess] and
[Fes], while uncertainty remains for the number of hydrides in the [Fess] cation.
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