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Development of molecular ropes that generate tension by chemical reactions
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Macrocyclic polyketone compounds composed of an acetylacetone derivative
have been developed to generate strained (tense) macrocyclic porphyrinoids, calix[3]pyrrole and its
derivatives. Because calix[3]pyrroles are highly strained due to small ring size and steric
repulsion of inner NH protons, these compounds underwent strain-induced ring-expansion reaction to
quantitatively give calix[6]pyrrole analogues under acidic conditions. Furthermore, incorporation of

different heteroaromatic rings in the calix[3]pyrrole system enabled synthetic access to larger
calix[n]pyrrole analogues using the strain-induced ring-expansion reaction.
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