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Study on the transformation of polyoxovanadate

frameworks to control the number of heterometals
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Abstract: Synthesis and structural conversion of multinuclear metal containing
polyoxovanadates were investigated. By the reaction of Y3 with VO, units, three types of
yttrium containing polyoxovanadate frameworks were obtained. These anion structures were
transformed by changing the coexistence materials such as pyridine, H20, or Y3*. This result
suggests that the anion structure of heterometal containing polyoxovanadates were controlled by
addition of chemical stimuli. Reversible transformation reaction between di- and tricobalt
containing polyoxovanadates was also studied. By the reaction of [C02(H20)2V10030]® (C02)
with 1 eq. of Co(OAC)., [Cos(H20)(OAC)V1030]° (Co3) was obtained. On the other hand, the
reaction of Co3 with 5 eq. of [VO3]” gave Co2. From these results, the flexibility of
polyoxovanadate ligands were revealed. The nature of multinuclear metal structures depends
on structural factors such as the metal species, the number of metals, and valences. To control
the valence states of multinuclear manganese containing polyoxovanadates, the reaction of
dinuclear-Mn" species with MnV!" was tested. By the reaction of [Mn';(Vs015)2]®” (Mn2) with
MnO;, the hexanuclear manganese cores containing polyoxovanadate, [MngOs(OAC)2(V4013)2]¢
(Mn6), was obtained. The valence states of multinuclear manganese cores in Mn2 and Mn6
were {Mn',} and {Mn"'yMn'V,}, respectively. This result shows that controlling the oxidation

state of multinuclear metal cores stabilized in polyoxovanadate ligands was successfully achieved.
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