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The asymmetric hydrogenation of aromatic compounds is the most straightforward synthetic 

method to obtain saturated cyclic molecules, which are present in many biologically active 

systems. A highly versatile chiral ruthenium NHC catalyst proved to be very effective for the 

enantioselective hydrogenation of a large series of heteroaromatics[1]. In spite of the extensive 

structural investigations performed for the hydrogenation of 2-methylbenzofuran[2], the mode 

of action of the catalyst still remains unexplored.  

 

 
Figure 1: The reaction studied 

 

The aim of our theoretical study was to gain a better insight into the structure of the active 

catalyst as well as, to elaborate the reaction mechanism for this system. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Proposed and computed structures of the active catalyst. 

 

Several isomers and conformations have been considered to identify the most likely form of the 

catalyst. We proposed a feasible reaction mechanism and all elementary steps and reaction 

intermediates have been calculated. The most important feature of this system is the different 

structure of the catalyst toward the two enantiomeric products (“pocket” vs. “flat” 

conformation). We showed that in spite of the complex conformational space of the bulky 

ligands of ruthenium these typical forms are inherited through the whole mechanistic pathway. 

The experimental enantioselectivity has been qualitatively reproduced by our calculations[3].    
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