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As a result of the increasing demand for optically pure products, asymmetric
organocatalysis is of great interest for organic chemists, specifically in the
pharmaceutical industry. However, the relatively high cost and low commercial
availability of chiral organocatalysts, in addition to the high catalytic loading required
in some cases (typically 1-30 mol%), pose a general challenge to the industrial
development of economical and sustainable asymmetric organocatalytic processes.

The recycling of the organocatalyst may provide a suitable solution for this
challenge. The application of organic solvent nanofiltration (OSN) was studied for
some cinchona-based organocatalyst. OSN is capable of distinguishing molecules
with size from 50 to 2500 Da, by only applying a pressure gradient. One possible way
to enhance the catalyst rejection towards the membranes is to increase the molecular
weight of the catalyst.

In this study, the so-called “hub approach™ for the catalyst enlargement was
used, where a trifunctional unit connects three catalyst molecules. Starting from 1,3,5-
triethynylbenzene and 2-azidoethanol a click reaction was carried out resulting in the
benzene fris(triazole)triethanol derivative. This skeleton was modified with three
moles of cinchona squaramide catalysts.

As a second method, a B-cyclodextrin-based cinchona-thiourea catalyst was
prepared in a reaction between a permethylated cyclodextrin isothiocyanate and the
amino derivative of hydroquinine. These potential OSN organocatalysts can be
applied in asymmetric Michael reactions (pentane-2,4-dione addition to
P-nitrostyrene) and Friedel-Crafis reactions (indole addition to B-nitrostyrene).
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