Multiple emulsions (w/o/w) as precursors of superporous polymer supports for solid phase synthesis
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Most polymer supports used so far in the techniques of solid phase organic synthesis are sphered particles prepared by suspension polymerisation with more or less defined morphological structure. The accessibility of reactive sites positioned inside the particles can still present a significant problem especially if the polymer matrix and solvent used are incompatible. This usually leads to inefficient use of polymer supports, resulting in low loadings of species immobilised on the supports. Such problems can partly be solved by introducing more rigid supports with a high degree of crosslinking. However this in turn lowers the possible loadings of reactive species. As opposed to bulk and suspension polymerisation, emulsion polymerisation can serve as a good porosity templating technique. High internal phase emulsions (share of internal phase volume exceeds 74%)
 were already used several times in the production of very porous monolithic polymer supports for solid phase synthesis.
 After polymerisation of a water-in-oil emulsion (monomers are in oil phase) water droplets are removed and rigid porous structure remains. Furthermore, water-in-oil emulsions can be suspended in an aqueous medium to yield suspended droplets of emulsion. Upon polymerisation superporous spherical particles are obtained. Styrene based beads of such structure were already prepared and even commercialised.
 

We have prepared 4-vinylbenzyl chloride based w/o/w emulsions which were successfully polymerised to yield porous spherical particles. Reactivity of these supports is demonstrated by reactions with nucleophiles, while polymers were characterised by Hg intrusion porosimetry, FTIR spectroscopy and chlorine determination.
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