Catalytic Systems Immobilized on Dendronized Support: Preparation and Dendritic Effects in Catalysis
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During the past decade, intensive efforts have been invested in the immobilization of homogeneous catalysts on insoluble supports in order to complement the efficiency of homogeneous catalysis with the economical and environmental benefits of the heterogeneous systems.  Unfortunately, when supported catalysts are compared with their homogeneous analogues, they frequently exhibit lower activity and selectivity.

Recent works from this group, as well as those of other research groups, demonstrated that the introduction of dendritic spacers between the support and catalytic unit can dramatically improve the performance of the catalyst.1-5  However, the limited arsenal of readily available dendronized supports hampered the enhanced research in the area of supported dendritic catalysis.

In this presentation, efficient schemes for the synthesis of robust polyether, polythioether and polyamine dendrons on cross-linked polystyrene will be demonstrated (Scheme 1).  These divergent syntheses, recently accomplished in our group, make use of commercial or easily prepared building blocks.

The dendronized supports can easily be functionalized with phosphine ligands and converted into supported dendritic transition metal catalysts (e.g. Scheme 2).
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Scheme 2

Pd complexes, prepared on supports, modified in the aforementioned fashion, have been found to be active in catalyzing the Heck and Suzuki reactions of aryl bromides.  Close examination of the catalytic results obtained with different generations of the three types of dendrons, and comparison with the results obtained with the analogous catalyst bound to the nondendronized polystyrene, reveal a dramatic positive effect of the dendronization on the conversion and selectivity in both reactions.  In this presentation, we shall discuss possible sources of the effect as well as the influence of the dendritic backbone on the catalytic results.
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