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Neutral tricoordinate boron and aluminum compounds are widely used for organic synthesis
as a Lewis acid catalyst. Lewis acidity of boron and aluminum compounds are controlled by
several factors. Boron compounds have a higher electron-affinity due to the lower energy level
of 2p-orbital on boron atom, whereas longer Al-X bonds in aluminum compounds lead to
smaller steric congestion around the aluminum atom upon complexation with Lewis base. On
the other hand, alumaborane, that possesses an Al-B G-bond, would have an overlapped two
vacant orbitals on B and Al atoms. Although some examples of electronically stabilized
alumaborane by a coordination of Lewis base or other interaction have been reported, there is
no example of electronically-non-stabilized alumaborane.

In this work, we performed two step synthesis of (dialkyl)(diaryl)alumaborane 2 from
dialkylaluminum nucleophile 1.! Study on the reactivity of 2 revealed that the reaction with
CO afforded 3 via the formation of four-coordinate boron intermediate controlled by orbital
interaction and the reaction with DMSO gave 4 via the formation of four-coordinate aluminum
intermediate controlled by Coulomb interaction. Details on the structure of 2 and reaction
mechanism will be presented.
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