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Mass spectrometry is one of the most important analytical tools to characterize and 

identify minute amounts of molecules in complex mixtures and is a very sensitive 

detector in separation sciences. Searching for highly efficient and (enantio-) selective 

catalysts is of great importance to develop benign chemical processes for industrial 

applications. The prerequisite for a directed design of catalysts is the understanding of 

how the kinetics, i.e. the activation barrier, in the mechanism are controlled by 

structural parameters. To understand a catalyzed reaction on a molecular level rate-

controlling elementary steps need to be identified and comprehensive experimental 

kinetic data of a broad variety of substrates and intermediates, which are identified by 

mass spectrometry, need to be acquired.  

 

The combination of separation selectivity and catalytic activity in a single setup in 

combination with mass spectrometric detection allows performing high-throughput 

kinetic analysis of catalyzed reactions [1,2]. In contrast to commonly used (micro) 

reactors, where the reaction, separation and quantification of conversion are 

consecutively performed and therefore the throughput is limited to the study of single 

reactions, several reactions can be simultaneously investigated by injection of a 

substrate library. 

Multiple reaction monitoring mass spectrometry is used to simultaneously detect several 

processes and to distinguish reaction path ways [3].  

Results for the screening of (enantioselective) hydrogenation catalysts, C-C-cross 

coupling catalysts [4], enantioselective rearrangements, metathesis catalysts [5], higher 

order reactions and strategies to elucidate reaction mechanisms [6,7] and to determine 

reaction rate constants will be shown. 
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