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Synthesis of a Molecular Zipper Ligand with Fixed Spatial Arrangements of the Ligand and
Macrocyclic Moieties (School of Science, Tokyo Institute of Technology) OZigian Wang, Kei
Goto, Kosuke Ono

Flexible ladder polymers in which two chain molecules are regularly cross-linked by
covalent bonds are attractive polymer motifs. For the synthesis of the desired ladder polymers,
the cross-linking reaction must proceed selectively between two specific chain molecules. To
challenge this problem, we proposed the use of a molecular zipper catalyst, in which the
catalytic site locates on the junction of two macrocycles. To function as a molecular zipper
catalyst, the spatial arrangements of the catalyst and macrocyclic moieties must be fixed.

In this work, we investigated the tuning up of the molecular structure of zipper ligand 1 with
crown ethers on both sides of the amine ligand, which we previously synthesized, so that the
rotation of C-C bond connecting the macrocyclic and ligand moieties would be inhibited.
Zipper ligand 2, where isopropyl and methyl groups were introduced to increase steric
hindrance, was synthesized and its rotational behavior was investigated. It was found that
rotation of the C-C bond was suppressed sufficiently up to 140 °C.
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