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Recyclable and eco-compatible silica
supported chiral organocatalysts

UAB researchers have studied the performance and recyclability of silica-
supported chiral organocatalysts in the asymmetric aldol reaction, a reaction
frequently used in the synthesis of drugs. They have observed that the nature
and length of the linker between the silica matrix and the organocatalytic
fragment, and the derivatization site in the organic moiety, affect the activity
and selectivity of the organocatalysts.

 Catalysts are substances that increase the rate of chemical reactions. They are of crucial importance in
the chemical industry, because in its absence many chemical processes do not occur or the use of ver
high temperatures and/or very long reaction times would be required. Moreover, one of the 12 principle
of green chemistry refers to catalysis. The catalytic processes contribute to reduce waste and to develo
a cleaner chemistry.The chiral organocatalysts are purely organic substances (they do not contain meta
complexes) capable of selectively promote chemical reactions with asymmetric induction in the fina
product. 

This property of asymmetry is important in many applications, especially in the synthesis o
pharmaceuticals, where the product requires a proper configuration, as its enantiomer (mirror image
can be inactive or even show adverse effects on health. In pharmaceutical chemistry, organocatalysi
offers the advantage of avoiding the presence of toxic trace metal species in the synthesized drugs. 
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Although the catalyst is added in a much smaller amount than reagents, it is not consumed in the
reaction and it appears unchanged at the end of the process, often its separation from the final produc
is cumbersome (chromatographic separation). Moreover, its recovery and reuse is desirable from the
economic and environmental points of view. The immobilization of the catalyst on an insoluble suppor
allow its separation by a simple filtration in order to be re-used again, while simplifying the purification o
the reaction product. 

We have prepared several silica-supported organocatalysts from the natural amino acid L-proline as a
chiral precursor. First the precursor has been derivatized to obtain two compounds bearing triethoxysily
groups, from which several hybrid silicas were prepared by applying the sol-gel method to these
silylated monomers or by grafting to previously synthesized mesostructured silica. These materials have
been used as efficient, selective and recyclable catalysts in asymmetric aldol reactions. 

These are chemical processes in which two carbonyl compounds react to form a new carbon-carbo
bond and produce a new molecule. The reactions have been carried out in water at room temperature
and using a small amount of organocatalysts (10-20 mol%), fulfilling the requirements of gree
chemistry. It has been observed that the nature and length of the linker between the silica matrix and th
catalytic fragment, and the derivatisation site on the organic moiety, have an influence on the activit
and selectivity of the silica-supported. organocatalysts.
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