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Homogeneous olefin metathesis (OM) is one of the most versatile catalytic reactions known. It allows the 

synthesis of both commodity and specialty chemicals, making it an essential reaction in medicine, 

biochemistry, and materials science. Its introduction in multistep synthesis of complex organic molecules can 

often simplify the synthetic route. Therefore, OM catalysts like the Schrock and the Grubbs catalysts are 

undeniably powerful tools in synthetic organic chemistry. Ruthenium catalysts are particularly interesting due 

to their higher tolerance to functional groups.  

Albeit its many merits, OM applied to the synthesis of complex molecules has yet to find its way into the 

chemical industry. It was only in 2014 that these well-defined catalysts were used in an industrial process. 

Janssen’s Simeprevir, a drug used in the treatment of hepatitis C, is currently produced with the help of OM, 

in a process that saw its yield increased by 50%.
1
 Large catalyst loadings together with catalyst decomposition 

products imply complex and expensive separation procedures, often at the expense of the reaction yield. This 

is particularly critical for the pharmaceutical industry, where purity requirements are very high. It has been 

established by the chemical industry that the amount of residual catalyst and/or decomposition products from 

the catalyst should be below 10 ppm. For pharmaceuticals, these values drop to 5 and 0.5 ppm for oral and 

parenteral drugs, respectively.
2-4

 Finding strategies to facilitate removal and recovery of these catalysts is a 

current research topic, but there is still no solution that can fully answer all industrial needs.  

The project aims at the development of new heterogeneous catalysts that are at least as active and efficient as 

the homogeneous ones but are easily separated from the reaction media, are fully recyclable, stable and do not 

leach ruthenium and catalyst decomposition products into the reaction media.
3
 This will be achieved by 

redesigning the catalysts, taking into account the catalytic cycle, the immobilization strategy and the need to 

restore the catalyst’s resting state to achieve the needed robustness and recyclability. 

The establishment of such systems will have a profound impact in both industry and academia since more and 

more metathesis steps are included in synthetic routes that are important in key areas of materials science, 

pharmaceuticals, medicine and biochemistry. The simplification of purification procedures, the use of less 

solvents and less energy, and the possibility to recover the catalysts (or even run reactions continuously) will 

make these reactions more economical and environmentally friendly and, ultimately, much more attractive to 

industry.  
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