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Metathesis-based reactions are modern tools in synthetic organic chemistry and polymer chemistry. So far, a broad range of well-defined homogeneous systems including those for asymmetric synthesis is available.1 In contrast, only few reports exist on analogous, stable, permanently immobilized heterogeneous systems prepared by a molecular approach. In this contribution, the synthesis of new, well-defined heterogeneous metathesis systems by various approaches will be reported.2,3 Thus, the immobilization of ruthenium-based Grubs-type catalysts was accomplished both via polymer-supported N-heterocyclic carbenes4 and various fluorinated and non-fluorinated polymer-bound carboxylates.5,6 Molybdenum-based Schrock-type initiators were immobilized via polymer-supported chiral biphenolates and binaphtolates.7 In order to optimize catalytic activities by reducing transport phenomena, monolithic carriers, which are generally characterized by an enhanced mass transfer within the interphase, were used.8,9 The results obtained with these supports will be compared to those accomplished with standard, i.e. silica and PS-DVB-based carriers.10,11 In course of this discussion, factors relevant for high throughput screening and combinatorial chemistry will deserve special attention. 
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