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The utilization of base-metal catalysts represents an emerging field in homogeneous catalysis. 

Among others, manganese-based complexes were proven to be highly competitive catalysts for 
several (de)hydrogenation reactions.  

This lecture outlines the potential of Mn(I)- and Fe(II)-carbonyl complexes for the activation 
of non-polar and moderately polar E-H (E = H, C, Si, B) bonds and disclose our successful 
approach for the utilization of complexes in the field of homogeneous catalysis.1-5 We took 
advantage of the fact that Mn(I)-alkyl carbonyl complexes undergo migratory insertion of the 
nucleophilic alkyl ligand into the polarized CO moiety, yielding a coordinatively unsaturated acyl 
complex. The same principle is now also applied to Fe(II) complexes.  

This involves the rational design 
of manganese and iron alkyl 
complexes and derivatives 
thereof such as borohydride 
complexes. Our investigations 
unveiled novel insights in 
reaction pathways of the 
silylation and hydroboration of 
alkenes and alkynes, the trans-
1,2-diboration of terminal 
alkynes, hydrogenations of 
alkenes, alkynes, ketone and the 
selective isomerization of 
alkenes. 
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