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Development of highly efficient catalytic systems based on cooperative action by
metals and oxoanions
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La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu
3d Cr, Mn, Fe, Co, Ni, Cu, Zn
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Various rare earth phosphates LnP0O4 (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd, Tb,
Dy, Ho, Er, Tm, Yb, Lu) and 3d-transition metal phosphates (Cr, Mn, Fe, Co, Ni, Cu, Zn) were
synthesized by hydrothermal method and sol-gel method using carboxylic acids, respectively, and
their acid-base catalysis was investigated. The acidic and basic properties were confirmed by IR
measurement for samples adsorbed with pyridine, acetone, chloroform, and methanol as probe
molecules. In addition, the acid-base catalytic properties were evaluated by cyanosilylation
reaction, acetalization reaction, and Knevenagel condensation reaction.
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[a] Reaction conditions: f-MnO»-HS (0.1 g), thiols (1
mmol), DMF/water (0.6/0.4 mL), 28 % aqueous NH3
(5 mmol), pO, (1 MPa), 90 °C, 20 h. _[b] In all
reactions, conversions of 1 were >99%. Yield (%) =
product (mol)/initial substrate (mol) x 100. [c]
Reaction time was 40 h. [d] DMF (1 mL). NHj3 gas
E%aTSuS;:d instead of aqueous NHs. [e] B-MnO,-HS
15 g).
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