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The synthesis of enantiopure compounds is of great significance to the designing of pharmaceuticals and 

agro products. Possible methods for the manufacture of enantiopure chemicals include the separation of 

racemic product mixtures and reactions with other chiral chemicals, but perhaps the most promising 

procedure is the use of enantioselective heterogeneous catalysis. Chiral modification of catalytically active 

metals such as Pt and Ni is believed to be the most feasible approach to produce chiral heterogeneous 

catalysts. In this context, the use of cinchona alkaloids-modified Pt for the hydrogenation of activated 

ketones has drawn particular attention in the past few decades. A better understanding of how these chiral 

modifiers work to bestow enantioselectivity is still a prerequisite for the design of such catalysts.  

In this project, we have used attenuated total reflection infrared absorption spectroscopy (ATR-IR) to 

investigate the details of the adsorption of such cinchona-alkaloid chiral modifiers on the Pt surfaces of 

supported catalysts in situ at the liquid-solid interface.  It was determined that adsorption can be only 

observed after H2 pretreatment of the catalyst. A comparison study in terms of adsorption 

strength was carried out using not only cinchona alkaloids such as cinchonidine and cinchonine 

but also simpler alternatives such as (R)- or (S)-(−)-1-(1-naphthyl) ethylamine (NEA), 

naphthylmethyl amine, and dimethyl naphthyl ethylamine.  The adsorption strength of the 

different modifier molecules was found to be quite different among those compounds.  This is 

illustrated by the fact that quinoline can displace s-NEA from Pt but not vice versa, for instance, 

and by the observation that when Pt is exposed to a solution containing both quinoline and s-

NEA only the quinoline’s signature peaks can be detected by ATR-IR spectroscopy. The 

ordering of the modifiers studied in terms of adsorption strength was found to correlate with their 

ability to chirally modify the Pt catalyst during the hydrogenation of unsaturated aldehydes.   

Finally, it was found that NEA bonds to the metal through the nitrogen atom of its anime moiety, 

and not through the aromatic ring as commonly believed.  

 

 


