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Pyrroles are found in several natural anion binding motifs.  However, their use as artificial 
recognition motifs antedates an appreciation of their role in biological anion binding. As will 
be detailed in the context of this lecture, an appreciation that pyrrole-containing systems could 
bind anions dates back to 1990 and early work with expanded porphyrins. Expanded 
porphyrins are larger versions of naturally occurring blood pigments. Many have proved 
useful in anion recognition. However, to date, they have only proved useful in this regard 
when studied in their protonated forms. An ongoing challenge has 
thus been to create neutral pyrrole-based anion recognition systems. 
Such a desire inspired the discovery of calix[n]pyrroles as anion 
binding agents. Calix[n]pyrroles are synthetic compounds 
containing four or more pyrrole or pyrrole-like heterocyclic subunits 
within their non-conjugated frameworks. Inspired by earlier studies 
of the venerable calix[4]pyrrole system discovered by Baeyer in the 
18th century, the chemistry of calixpyrrole-type compounds has 
grown to include systems built up from bipyrrole, 
bis(pyrrolyl)benzene, biimidazole, and a number of other 
heterocyclic subunits. While this latter synthetic chemistry will be 
reviewed briefly, in this lecture calix[n]pyrroles will be discussed in the context of recent 
efforts to develop “tunable” systems that are capable of binding selected substrates and acting 
as “molecular switches” and so-called “smart materials”. Potential applications in energy 
storage, explosives detection, ion extraction, materials chemistry, and other areas of current 
technological interest will be highlighted.  
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