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Abstract:  
Porous materials possessing spatially well-arranged functionalities are promising candidates for applications in the fields of 
heterogeneous catalysis, sensing, gas storage or separation, and membranes. Metal-Organic or Covalent Organic 
Frameworks (MOFs and COFs) as well as molecular cage compounds are examples of current interest for suchlike 
functional materials.1 Efficient synthesis of these complex molecular architectures is achieved by cross-linking of small 
organic buildings blocks under dynamic conditions (see Figure 1). Thereby, structure and topology of the assemblies are 
directly encoded in the symmetry and structure of the building blocks and the respective coupling reactions, thus allowing 
for a Molecular Design Approach to facilitate tailor-made modifications of materials properties. In this talk, I will report on 
the implementation of functionalized diketoypyrrolopyrrole (DPP) derivatives into π–conjugated COFs and the spontaneous 
self-organization of these crystalline polymers into microtubular assemblies with tube diameters of around 300 nm.2 
Furthermore, I will discuss the size- and shape-selective synthesis of covalent organic cage compounds3 based on the 
orthogonal tribenzotriquinacene (TBTQ)4 scaffold. For reaction mixtures containing two difunctional precursors with 
different bite angles, various types of self-sorting5 are observed ranging from the narcissistic formation of binary cage 
mixtures to the social assembly of unprecedented multi-component cages. Self-sorting under competitive conditions and 
specific cage-to-cage transformations give insights into both kinetic and thermodynamic stabilities of these dynamic 
covalent assemblies. For the smallest [2+3]-cage, strong 1:1 complexes with C60 or C70 are formed and the exohedral 
fullerene reactivity can be modulated via encapsulation. 

   
Figure 1:  Dynamic covalent self-assembly of small organic building blocks into complex molecular architectures. 
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