
Hypervalancy, dormant Lewis acidity and relationship between non-covalent interactions 

in the Group 13 organometallics (HYPE-13) 

Group 13 organometallic complexes are of fundamental and practical importance due to their 

remarkable structural diversity and versatility in applications. Moreover, aluminum alkyls are often 

considered as exemplary compounds of main group organometallics and Me3Al is the World record 

holder for the most common organometallic compound  produced  commercially  in  terms  of  

tonnage. Hence, attempts to gain an in-depth understanding of the multi-faceted chemistry of 

Group 13 organometallics are continually vital for the development of new reagents and catalyst 

or building units for modern functional materials.  A large number of studies have been directed to 

better understand the factors controlling the formation and stability of Group 13 higher coordinate 

organoaluminium complexes but none of them offers a comprehensive view on the subject. The 

essence of electron-rich three-center bonding is a hot topic for decades and the lack of a uniform 

concept of hypervalency in Group 13 compounds leads to many misinterpretations even in some 

general chemistry textbooks or respectable journals.  

Despite extensive research in the field, there is still relatively limited knowledge of the factors 

tuning both the reactivity of octet-compliant complexes and the stability of higher coordinated 

complexes. Previously, in the course of our comprehensive studies on the multi-faceted chemistry 

of mononuclear and multinuclear Group 13 metal carboxylates we have made attempts to 

rationalize the tendency of octet-compliant complexes involving highly polarized bonds to form 

higher coordinated adducts with a wide range of neutral donor ligands, introducing the concept of 

dormant Lewis acidity as heuristically useful categorization of this phenomenon. More recently, 

this novel concept was extended and introduced to so-called poly-Lewis acids resulted and termed 

these new systems as dormant poly-Lewis acids in regard to metal complexes containing multiple 

dormant Lewis acid sites. Another challenge ahead concerns the role of non-covalent interactions 

in the chemistry of Group 13 organometallics. The second-sphere noncovalent interactions often 

operate in concert with the primary donor-acceptor bonds, which  provides opportunities for the 

rational manipulation of the structure of metal complexes and intentional control over stabilization 

of reactive species. 

With this background, the general objective of HYPE-13 takes a number of the raised above 

challenging issues and encompasses theoretical and experimental investigations directed toward 

the factors controlling the structure and reactivity of various types of Group 13 organometallics to 

provide a framework for a unified look at both the dormant Lewis acidity and the bonding situation 

in electron-rich hypervalent molecules, and unraveling the role of non-covalent interactions on the 

properties of the complexes in question. We believe that the project and the acquired knowledge 

will provide strong bases for further development of multi-faceted chemistry of Group 13 metal 

complexes. 
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