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Porous nanostructures that arrange chemical function in confined space are promising
materials for applications in the fields of heterogeneous (photo)catalysis, molecular
recognition, sensing, gas storage or separation, membranes, and organic electronics.
Metal-Organic or Covalent Organic Frameworks (MOFs and COFs) and molecular cage
compounds are examples of current interest for suchlike functional nanostructures.!
Efficient synthesis of these complex scaffolds can be achieved by subcomponent self-
assembly of small organic buildings blocks under dynamic reaction conditions (see
Figure 1). Hereby, structure, topology and function are directly encoded in the symmetry
and topicity of the precursors and the respective coupling reactions, thus allowing for a
Molecular Design Approach for tailor-made modifications of materials properties.

In the first part of this talk, | will introduce the basic principles of dynamic covalent
chemistry. For a series of covalent organic cages®” and macrocycles derived from
functionalized tribenzotriquinacenes,?! size and shape can be controlled by varying the
bite angles of the molecular precursors. Furthermore, self-sorting experimentst for multi-
cpmponent mixtures give valuable insight into cage-forming pathways, key intermediates
and relative stabilities of the assembilies.

In the second part of the talk, | will discuss several strategies for a spatially precise
functionalization of the cages for applications in highly porous materials, supramolecular
shadow masks for fullerene functionalization® and molecular recognition.
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Figure 1: Self-Assembly of small organic building blocks into complex molecular architectures mediated
by dynamic covalent chemistry.
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