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Pharmaceutical Synthesis by Flow Synthetic System with Immobilized Catalysts
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Purpose of R&D

Synthesis of pharmaceutical compounds with reduced use of precious metals (= lower cost), rapid (= lower cost), simple, and
free from metal contamination (ICH regulation compliance) by constructing a solidified catalyst-supported flow reaction
system in which catalytically active sites such as metals do not leak into products.

The principal investigator has developed an insoluble catalyst with high activity, reusability, and no detectable metal leaching.
By applying this catalyst to the flow, an immobilized catalytic flow reaction system with high efficiency and low cost will be

implemented, targeting rapid synthesis of pharmaceuticals, drug candidate compounds, and drug lead compounds.

R&D items: (1) Development of highly active immobilized catalysts (silicon type and polymer type)

We developed silicon nanostructured catalysts, prepared them for flow reaction, and conducted hydrogenation reactions. Flow
reaction of silicon nanostructured catalysts was applied to the synthesis of pharmaceuticals and drug candidate compounds.
We developed polymer-supported metal catalysts and used in flow columns for various organic conversion reactions. Flow
reaction of the polymer-supported metal catalyst was made possible, and the process for synthesis of pharmaceuticals and

drug candidate compounds was carried out.

R&D items: (2) Development of flow reactors loaded with immobilized catalysts:

In conjunction with the development of the silicon nanostructure catalyst, we designed suitable catalyst-loading cartridge for
the catalyst, and applied the catalyst-loading cartridge to the reaction. Flow reaction of the silicon nanostructured catalyst was
applied to the synthesis of pharmaceuticals and drug candidate compounds.

We developed packing columns for polymer-supported metal catalysts and applied to flow reactions. Flow reaction of

polymer-supported metal catalysts was applied to the synthesis of pharmaceuticals and drug candidate compounds.

R&D item: (3) Synthesis of pharmaceuticals and drug candidate compounds using flow reactors:

Flow reaction was applied to the synthesis of pharmaceuticals and drug candidate compounds. The flow reaction with SiNS-
Pd, a silicon nanostructure catalyst, was applied to the synthesis of pharmaceuticals and drug candidate compounds.

Flow reaction of polymer-supported metal catalyst was applied to the synthesis of pharmaceuticals and drug candidate

compounds.

R&D item: (4) Establishment of a system to obtain participation or cooperation of companies for out-licensing to
companies:
We met with domestic (pharmaceutical) companies and conducted preliminary tests and research for applied research with

their cooperation.



