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The dehydrocoupling of amine boranes is an already known research field to build up polyamineboranes as
a new class of materials that is analoguous to polyethylene. The hydrogen evolved during polymerisation
could be used as an on-demand hydrogen source or as an in situ reducing reagent.™

Our group already investigated the structure and mechanisms of dinuclear group 4 metallocene catalysts
facilitating this reaction.” In this contribution a new type of bifunctional catalysts with a group 4
metallocene core and a Lewis acidic or Lewis basic anchor group is introduced. A variety of these catalysts
is easily accessible by the modular buildup from a precusor complex serving as a building block. The
feasibility of such postcoordinative functionalisations like hydroboration is already known from litature.
Volumetric measurements and NMR studies indicate that these bifunctional catalyst show a significantly
increased activity compared the their unfunctionalised precursors. A possible mechanism explaining these
change is facilitated diffusion meaning that the introcuced anchor group in second coordination sphere
directs the substrate towards the active metallocene centre. This structure-activity relationship is further
elucidated by computational studies.
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Figure 1: Modular synthetic approach for group 4 catalysts to tune the dehydrocoupling of amine boranes (left), comparison of activities of a
bifunctional group 4 catalyst and its unfunctionalised precursor by volumetric detection of hydrogen generation (middle), semi-empirical
approach for isomer sampling (right, xTB-crest).
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