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Flavoenzymes are among nature’s most versatile catalysts and mediate reactions 

ranging from oxidations, oxygenations, ring-contractions, to reductions.1) However, the 

astonishingly broad reactivity spectrum of flavoenzymes stands in contrast to the 

currently limited synthetic use of molecular flavins.  

To bridge this gap, we focus on the design and application of molecular flavin 

catalysts for organic transformations. We are especially interested in sequential 

reactions since combining various catalytic activities allows for achieving molecular 

complexity with one single flavin catalyst.  

Current examples from our laboratory include desaturation-epoxidation 

sequences,2) which were inspired by the enzymatic formation of α,β-epoxyketones, 

and photochemical catalysis with ring-contracted flavins that rely on both triplet 

sensitization and H-atom abstraction.3,4) We could also develop reductive flavin 

catalysis with hydroquinoid flavins, which mimics the reactivity of DNA photolyase 

enzymes.5) 
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