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Methodology Natural product synthesis 

Formation of hetero- and carbocycles via π-activation 

IBX-mediated group transfer reactions Iterative strategies for the formation of polyketide motives  

The methods for carbocyclyzation developed in our group could 
successfully be applied to the total synthesis of the natural 
products depicted below.  Here, the complex skeletons of the final 
products are rapidly accessible by the cyclization keysteps. 

Our interest in hypervalent iodine reagents leads to the 
development of methods employing IBX and derivatives in 
group transfer reactions, enabling the facile introduction of 
hydroxy, keto, and azide functionalities at the α-position of a 
broad variety of ketones. 

Based on the asymmetric Overman esterification, we developed 
iterative methods to stereoselectively generate 1,3-polyols, 
which is closely connected to our ongoing focus on the total 
synthesis of polyketide natural products (past and current 
projects  depicted on the right). 
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Transition-metal-induced cascade reactions of 
propargyl vinyl ethers involving sigmatropic 
rearrangement and cyclization steps offer access 
to a variety of highly substituted heterocycles. 

Application of carbocyclization reactions 

Heterocyclization of α-alkynyl ketones combined 
with different rearrangement pathways give further 
evidence to the potential of cascade reactions in 
the generation of structural complexity.  

Applying similar strategies to siloxy enyne 
systems results in the formation of functionalized 
carbocycles. 

Aside from transition-metal catalysis, activation of 
alkynes towards carbocyclization can also be 
achieved by employing electrophilic iodine sources. 


