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Development of polymer-immobilized chiral organocatalysts

for asymmetric reaction in continuous flow system

Naoki Haraguchi
(Toyohashi University of Technology)

Abstract :

In this study, we have synthesized an ionically core-corona polymer microsphere-immobilized
chiral organocatalyst with high reactivity, stability, and durability in continuous flow asymmetric
reactions.

Precipitation polymerization of 4-vinylbenzyl chloride, styrene, and divinylbenzene was
successfully carried out to obtain core polymer microspheres functionalized with benzyl chloride
moiety (C). The scanning electron microscopy images revealed that monodisperse core polymer
microspheres were obtained. The surface-initiated atom transfer radical polymerization (SI-ATRP)
of styrene and phenyl styrenesulfonate using C smoothly proceeded to afford the core-corona type
polymer microspheres (CC). We also succeeded in synthesizing CCs with different monomer
compositions, graft densities, and molecular weights in the corona part. The ionically core-corona
polymer microsphere-immobilized organocatalyst (ICCC) was synthesized by a neutralization
reaction or an ion exchange reaction between ICCC and the organocatalysts such as MacMillan
catalyst.

A continuous flow asymmetric Diels-Alder reaction between cinnamaldehyde and cyclopentadiene
was carried out using ICCC. We found that ICCC exhibited higher catalytic performance than the

uniform polymer microsphere. In addition, ICCC with high catalytic performance in batch-type
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reactions also showed high catalytic performance in continuous flow reactions. ICCC possessed
high durability and reusability. Further application of ICCC to highly practical flow-type

continuous reaction systems is expected.
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