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ABSTRACT  

This study concerns three discovered catalytic systems for selective 

semihydrogenation of triple C–C bond, based on ruthenium, copper or iridium compounds. 

In a presence of formic acid, Hoveyda-Grubbs 1st and 2nd generation catalysts are 

capable of (Z )- or (E )-selective alkyne semihydrogenation, respectively. This system is 

distinguished by high chemo- and stereoselectivity. Functional groups such as nitro, nitrile or 

dihydropyran remain intact during the reaction. Metathetic activity of the complexes may be 

utilized in a tandem sequence metathesis-semihydrogenation.  

Hydrated copper(II) chloride, in a presence of hydrogen donors, namely ammonia-

borane and methanol or water, enables (Z )-selective semihydroegantion of triple C–C bond. 

This method is characterised by use of basic catalyst and simplicity of products purification 

based on extraction of reaction mixture. Copper nanoparticles, which catalyse this process, 

may be also derived from other copper complexes. The catalytic system is distinguished by 

very good stereoselectivity and may be applied to different types of alkynes. During the 

reactions no significant amounts of overreduction products were found. 

Iridium complex [Ir(COD)Cl]2 in a presence of formic acid, which plays role as 

a hydrogen donor, may be used for (Z )- or (E )-selective alkyne semihydrogenation. High 

stereoselectivity of this process is controlled by use of proper ligand. Overreduction of triple 

C–C bond during the reaction is negligible. This system is distinguished by high 

chemoselectivity – functional groups such as nitro, nitrile or ketone are not reduced during 

the reaction. No protodehalogenation of aryl halides was observed. This method is compatible 

with sulfur-containing compounds such as sulphides, sulfones or thiophen derivatives. 

On the basis on carried out experiments and literature study, plausible mechanisms 

concerning all catalytic systems were proposed. 


