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Topic and overall goal. In a joint project’, both research groups succeeded in 2011 in synthesising
the first phosphorus-based singlet biradical and demonstrated its great potential in activating small
molecules such as CO», (2).2 Furthermore, it has already been shown by in situ NMR (under
incorporated light switching), UV spectroscopy and structural analysis that the biradical 3
(generated by reaction of 1 with isonitriles)?° forms a transannular bond and a closed-shell housane
structure (4) under red light, which thermally reacts back to 3. This molecular switching has been
applied to switch chemical reactions on and off.® The Beweries group has many years of experience
in activating small molecules using low valent, cyclic compounds of group 4 metals.?2* These
metallacycles can be produced by coupling alkenes, alkynes, nitriles, carbodiimides or isocyanides
to metallocenes and in some cases also show photochemically induced reactivity.®

Specific aims and work plan.
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The aim of the project is to both

the activation of CO- and classical C-C coupling reactions with the light-switchable biradical metal
catalyst 6, in particular to study the influence of the molecular switch on the bond activation or
product distribution. A special role will be played by operando NMR spectroscopy under
photochemical conditions.

Within this project the PhD student will receive training in the synthesis of ligands and highly
reactive hybrid main group/organometallic compounds, low-temperature synthesis and
characterisation, photocatalysis, reaction monitoring by NMR and UV-Vis spectroscopy and
modelling of mechanistic steps by quantum chemical calculations.

Connection within the RTG. This PhD project will be jointly supervised by Axel Schulz and
Torsten Beweries. Within the RTG there will be a close collaboration with the Briickner (operando
spectroscopy), Lochbrunner (time resolved spectroscopy) and Bokareva groups (computational
analysis).
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