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Cinchona-based bifunctional catalysts have been extensively employed in the
field of organocatalysis due to the incorporation of both hydrogen-bonding acceptors
(quinuclidine) and hydrogen-bonding donors (e.g., alcohol, amide, (thio)urea and
squaramide) in the molecule, which can simultaneously activate nucleophiles and
electrophiles, respectively. Among them, cinchona-derived (thio)urea and squaramide
catalysts have shown remarkable application potential by using their bifurcated
hydrogen bonding donors in activating electrophilic carbonyls and imines.

Polymer-supported chiral organocatalysts have emerged as a rapidly
expanding field of research in recent years, in part due to the traditionally emphasized
advantages of polymeric immobilization (facilitated separation and recovery
procedures, recycling etc.). We present a simple strategy to prepare cinchona modified
polybenzimidazole (PBI) membrane.

While hydroquinine is available directly, its amino derivative was prepared
from it, via azide, in a two-step sequence by using the Bose—Mitsunobu reaction
followed by Staudinger reduction. The amino group was converted to squaramide by
reacting with the appropriate half-squaramide derivative. This organocatalyst was
immobilized to a propargyl modified PBI membrane after a functionalization with
azidoethylene group and a click reaction.

Applying our immobilized cinchona-derived squaramide organocatalysts in
Michael additions and aldol reactions we achieved excellent enantioselectivities,
allowed for unprecedented practical applications in the synthesis of valuable bioactive
synthons.
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