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Low oxidation state and low-coordinate main group complexes have in recent years 
been widely investigated for their unusual reactivity.[1,2] Dimagnesium(I) complexes 
(1) can be converted to low-coordinate magnesium oxide complexes (2) using nitrous 
oxide, see scheme. These highly reactive species have been found to readily activate 
dihydrogen under very mild conditions to afford magnesium hydride-hydroxide 
complexes (3).[3] By varying the remote ligand bulk, the product (3) could be 
destabilized enough to allow the facile dehydrogenation of the bulkiest example. 
Alternatively, addition of donor molecules could dehydrogenate complexes 3 to afford 
4. Alternative syntheses for the complexes have been explored, and the oxide system 
has been used in a proof-of-concept study in the catalytic hydrogenation of 1,1-
diphenylethylene at low H2 pressure. We have studied the oxide hydrogenation to 
complexes 3 computationally and found it to involve nucleophilic attack of an oxide 
lone pair at a weakly-bound H2···Mg complex in an SN2-like manner that induces a 
heterolytic dihydrogen cleavage. We have investigated bond activation chemistry of 
other substrates by low-coordinate magnesium oxide complexes, and related 
chalcogenides,[4] that further demonstrate their high reactivity. 
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