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We are a very dynamic group interested in all aspects of stereoselective synthesis. Major efforts are 
dedicated to the development of novel synthetic methodologies and to the design, discovery and study of 
chiral catalysts; a special attention is devoted to the development of easily available, practical and widely 
applicable organocatalytic species. We are also starting new projects where we aim to take advantage of 
molecular recognition events to control (stereo)selectivity. In addition we use computational tools to 
investigate the transition structure geometries and to clarify the reaction mechanisms. 
Despite the historical need of chiral amines, their synthesis remains challenging; the replacement of 
metal-based catalysts with equally efficient metal-free counterparts is very appealing in view of possible 
applications of non toxic, low cost, and environmentally friendly promoters on industrial scale.[1]  
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Three metal-free catalytic methodologies available for the reduction of carbon-nitrogen double bond are 
now available: i) binaphthol-derived phosphoric acids catalyzed reductions, with dihydropyridine-based 
compound as the reducing agent;[2] ii) trichlorosilane mediated reductions,[3] with chiral Lewis bases; iii) 
metal-free hydrogenation via FLP (Frustrated Lewis Pair) methodology. 

 
New synthetic methods are explored: from (E)-β-substituted-β-nitroacrylates and α,β-unsaturated 
ketones, a stereoselective organocatalyzed one-pot methodology allowed to synthesize highly decorated 
chiral 2-nitro-cyclohexane carboxylic esters. The reaction is promoted by Cinchona alkaloids-derived 
primary amines in the presence of an acidic co-catalyst and affords two diastereoisomers, in good yields 
and high enantiomeric excess (often higher than 90% e.e.). By replacing conventional heating with 
microwave irradiation, cleaner reactions in short times (from 48 hours to 30 minutes) were obtained.[4] 

 
The group is also interested in SiCl4 mediated reactions; silicon tetrachloride is a weak Lewis acid with 
many attractive features: low cost, ready availability, favorable toxicity and safety profiles, possibility of 
multiple modes of activation. New metal-free methodologies have recently been developed to efficiently 
catalyze different reactions, where “hypervalent” silicon species are involved as intermediates.[5] 
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