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Effect of solvent permittivity and heteroatoms properties on the formation pathways of Keggin-
type polyoxometalates ([XW12040]"") (! Kobe University, > RIKEN) OMasahiko Akune,' Kazuo
Eda,' Toshiyuki Osakai,' Takahito Nakajima >

Polyoxometalates (POMs) are expected to be catalysts for multi-electron transfer reactions. Our
previous studies have shown that Keggin-type POMs (K-POMs, [XM1,040]") having a large and
lower charged cation as a heteroatom X" may exhibit multi-electron transfer V. However, we
predict it is difficult to synthesize such K-POMSs, and have thus investigated the synthetic reaction
by using quantum chemical calculations to obtain the information about synthetic conditions
suitable for the synthesis. The calculations were performed for the hydrolysis of Anderson-type
POMs (A-POMs, [XWsO2Hs]™) 2, which is the initial step of the formation processes of K-
POMs. The calculation level used was ®B97XD/Def2-SVP, and the effective core potential was
used for W and Cd*". The effects of solvent permittivity were also examined by using COSMO.

According to the calculation results, the solvent permittivity suitable for stabilizing Keggin type
precursor varied depending on the kind of heteroatoms. The reaction barrier was about 200 kJ
mol™! for the system of X" = Cd*" (a large and lower charged atom). This value was high, but
comparable to that for X = Si*" (an usual heteroatom of K-POMs). These findings have
suggested that K-POM with X ™ = Cd* may be synthesized.
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