High Surface Area Polymer-supported Pt Complex Alkene Hydrosilylation Catalysts:  Ultimate Performance and ‘Sting in the Tail’
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We have previously shown that polystyrene and polymethacrylate-based resins functionalised with diamine ligands effectively immobilise PtCl2, and provide the basis of heterogeneous alkene hydrosilylation catalysts.  Both the chemical nature and physical morphology of the polymer support are important in optimising catalytic activity and selectivity, and in minimising catalyst leaching.  More specifically polystyrene-based resins are more efficient, and resins with good surface area are essential.  The results of further optimisation studies will be presented involving polystyrene resins with a dry state surface in excess of 600 m2g-1.  Careful recycling and Pt leaching studies have shown that the hydrosilylation reaction is catalysed by discrete immobilised amine Pt Cl2 complexes, whereas an alkene isomerisation side-reaction is catalysed by leached Pt species.  In optimised resins the contribution from the latter is essentially eliminated.  Analysis of immobilised catalysts used extensively in recycling processes has shown the presence of bound oligomeric siloxane arising from hydrosilylation of pendant unreacted vinyl groups in the resin, followed by hydrolysis and condensation when exposed to atmospheric moisture.  This fouling of the resin support is not however a problem while the resin catalysts are in use.

