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Biomimetic continuous flow reactor with porous polymers
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Currently, many chemical syntheses depend on the ability of synthetic organic
chemists with outstanding skills and experience. Development of continuous flow
synthesis and flow synthesis is desired in order to carry out on-demand production in
which chemical synthesis is controlled by computer. Up to now, flow synthesis
reactions have been limited to chemical reactions with highly reactive substrates, but
it is desirable to establish a method to utilize catalytic reactions in organic synthesis,
for which enormous and advanced knowledge has been accumulated. In the flow
synthesis reaction, since the reactor is a flow type, the catalyst flows out and cannot be
used as it is. The utilization of the immobilization catalyst in which the catalyst is
immobilized on the polymer carrier is desired. Existing immobilization catalysts, such
as silica gel, have large pressure losses during flow and are not suitable for flow
reactions. The development of immobilization catalyst and immobilization reaction
using porous material was considered to solve this problem.

The purpose of this study is to develop immobilized catalysts with high porosity for
flow reaction. we developed a synthetic polymer with high porosity, a polymerizable
catalyst derivative, and a carrier that promotes the mass transfer of the substrate. In
the body, the liver undergoes many reactions, which are referred to as chemical
factories. The liver is a gel-like, porous organ that takes advantage of the high
permeability of the gel. Considering the solubility of solvents and polymers, we
developed an organometallic catalyst wusing porous polystyrene and an
organomolecular catalyst using porous polymethacrylate as an immobilization reaction
with high porosity and porosity. In both cases, the objective was to control the porous
polymer and to clarify the reaction characteristics of the flow in the flow reactor.
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