Linear and Crosslinked Copolymers of p-tert-Butylcalix[4]arene Derivatives and Styrene: An Approach to Polymer-Bound Calix[4]arenes
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Calixarenes are a class of synthetic receptor molecules that possess intramolecular bow-shaped cavities capable of accommodate guest molecules and ions. In recent years, the interesting properties shown by these cyclic oligomeric compounds have stimulated the exploitation of useful methods towards their incorporation into polymeric matrices, given its interest for the development of selective electrodes and membranes, chemical and biochemical sensors and selective extraction processes.  
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In this communication we will report on the synthesis and characterisation of new polymeric materials obtained through the radical addition copolymerisation of p-tert-butylcalix[4]arene derivatives, possessing one or more vinylic units, with styrene and divinylbenzene. In particular, when calixarene 1 (R1=R2=R3=Pr) and styrene in various feed ratios were reacted, soluble copolymers 3a were obtained. Their composition (calculated from the 1HNMR) showed good correlation with the feeding ratios used (1:10 and 1:20; calixarene:styrene) and analogous conversions were achieved within 24h of reaction. Insoluble polymeric matrices (3b) were also prepared through the same technique, using divinylbenzene as crosslinker. The weight-average molar mass of the linear copolymers ranging from 19000 to 41000 gmol-1, as determined by GPC, and showed low polydispersity. As expected, higher glass transition temperatures were obtained for the crosslinked polymers (DSC analysis). 

The tethering of two polymerisable vinyl units to p-tert-butylcalix[4]arene (2) followed by copolymerisation with styrene, leading ultimately to calixarene-based crosslinked copolymers, will also be discussed.
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