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Calixpyrroles are macrocycles that consist of pyrrole rings linked through the pyrrolic 2 and 5 positions by sp3 hybridized carbon atoms. Although known for over a century1, their binding properties only recently were recognized2. Calixpyrroles are known as strong binders of anions in non-aqueous media. Their selectivity towards a particular anion depends on how many pyrrole units are present in the molecule and on the presence of other functional groups. For instance, calix[4]pyrroles (molecules that have 4 pyrrole units) are over 2 orders of magnitude more selective towards fluoride anion than other halide anions or phosphates2. On the other hand, calix[6]pyrroles bind selectively iodide anion. Such selectivity allows the use of calixpyrrole structures in chromatography or analytical chemistry for fast and simple determination or separation of anions.
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In our work we present the synthesis and properties of polymer-supported calixpyrroles. Two strategies were employed to obtain such materials. 

In the first strategy a functionalized calixpyrrole has been synthesized and immobilized on polymer carriers (Scheme 1). The polymer carriers were vinylbenzyl chloride (VBC) / divinyl benzene (DVB) copolymers obtained via typical suspension polymerization. The calixpyrrole in both cases was meso-tetramethyltetrakis(p-hydroxyphenyl)calix[4]pyrrole synthesized using methods described in literature.3 The modification of the polymeric carrier with calixpyrrole was carried out in polar solvents using NaH or K2CO3 as deprotonating agents. A range of modified copolymers was obtained, with different ligand content.
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The second strategy involved condensation of calixpyrrole with formaldehyde in aqueous NaOH solution that led to insoluble cross-linked resin consisting of calixpyrrole rings linked via –CH2– or
 –CH2OCH2– groups (Scheme 2). The materials obtained were characterized by elemental analysis to determine ligand content.

Preliminary studies on the sorption properties of the obtained materials towards chloride anion in acetonitrile shown that the modified copolymers remove up to 27 % of chlorides from 10-3 M Cl– solutions and the condensation resin removes up to 74 % of chlorides from the solution.

This is - from the one hand - due to the fact that the condensation resin consists mainly of calixpyrrole’s units and – from the other hand – it swells very well in solvents and the anion can easily reach the calixpyrrole’s cavern, where the chelation process occurs.

Studies upon the complexation of other halide anions, cyanides and phosphates are in progress and will be presented at the Conference. 
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