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Experimental conditions for the scavenging of palladium complexes using functionalized silicas
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Palladium is probably the most popular metal as catalyst in organic synthesis especially for large scale applications.  The different metal complexes can be used for a variety of reactions such as the arylation of olefins (Heck reaction), cross-coupling reactions carbon-heteroatom bond formation, cyclization, hydrosilyation, oxidation of terminal olefins to methyl ketones , and intramolecular addition of alcohols to olefins via Wacker-type processes with subsequent carbonylation.

Removal of these complexes is often done by chromatography, precipitation initiated by change in the solvent composition or by a precipitating agent, recrystallization, or sometimes by scavenging using polymeric resins bearing organic functions.  Separation of the catalyst cannot always be performed by chromatography.  This depends on the system, i.e., on the composition of the mixture and the state of the catalyst.  It is of common matter to observe a degradation of the catalyst into compounds of unknown structure, which complicate the separation.  Precipitation methods may be relatively efficient to remove the largest portion of the metal, but often not efficient enough to satisfy the maximum concentration allowed for drugs by the FDA.  Recrystallization may be efficient but may also decrease significantly the yield.  Functionalized resins also suffers from important drawbacks such as solvent choice, swelling preparation, large volume of the swelled resin, extraction of oligomers from the matrix (lower purity), and non-specific binding (lower yield).  An alternative to these materials is offered by end-capped functionalized silica gels.  The major advantage comes from the inert inorganic backbone, solving the problems related to swelling.  This also means that silica-based products can be used in large scale applications.  Therefore, it can be used in the R&D lab all the way up to the process scale, without modifying the protocol.  Silica-based products may be added directly to the reaction mixture or used in a column to selectively remove the metal.  



