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Activation of small molecules by donor-acceptor systems is conceptually important as many 
catalytic processes rely on the synergistic action of electron-rich and -poor sites to activate 
and cleave bonds. This pertains to both the biological and industrial chemistry contexts. 
Focusing on dinitrogen, the two major processes that converts it into ammonia do not escape 
this donor-acceptor paradigm. Biological nitrogen fixation by the nitrogenase enzymes have 
been proposed to be facilitated by secondary-sphere acidic residues that further activate the 
diatomic, when bound to the electron-rich iron-sulphur cluster of the active site, through a 
push-pull mechanism.[1] In industrial nitrogen fixation, alkali promoters have been shown to 
facilitate N2 dissociation on the surface of the Haber-Bosch catalyst thanks to electrostatic 
effects.[2] However, the complexity of these two catalytic systems prevents from finely 
appreciating the impact and consequences of the push-pull activation in action. In this 
presentation, an overview of the Lewis acid adducts of low-valent N2-complexes we have 
prepared and characterized will be given, with an emphasis on measuring and understanding 
the factors that lead to enhanced N2 activation in these donor acceptor systems.[3] The 
reactivity of these new objects was also examined with the aim of devising new elementary 
steps en route to nitrogen fixation, taking inspiration from the recent frustrated Lewis pair 
chemistry.[4] 
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