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Theoretical calculations and computer simulations continue to gain importance in chemistry. Due to 

the synergy between improved computational methods and increasing hardware performance, the 

computations become ever more accurate and can be applied to ever more complex systems so that 

chemical problems can nowadays often be solved by the interplay of experiment and theory [1-3]. 

The lecture will present an overview over these developments and address the current status and the 

perspectives of quantum chemistry. Current applications include highly accurate ab initio 

calculations on the spectroscopy of small molecules, density functional studies of transition metal 

catalyzed reactions, semiempirical excited-state dynamics simulations, and QM/MM modeling of 

complex biomolecules. The lecture will cover all these types of applications using examples from 

our own research [3-8]. The focus will be on simulations of chemical and enzymatic reactions to 

demonstrate how computational chemistry can contribute to a detailed understanding of reactivity 

and (bio)catalysis.  
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