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The catalytic activation of neutral small molecules followed by the
formation of C-C bonds is a highly important method to increase the complexity and value of simple
starting materials. Traditionally, transition-metal catalysts have been used for this purpose.
However, similar C-C coupling reactions of neutral small organic molecules in the absence of a
transition-metal catalyst remain largely unknown, although such “ transition-metal-free” catalytic
systems would be highly desirable in order to avoid the use of precious metals.

We have succeeded in the isolation of a compound with a Ge-Ge triple bond, and showed its high
susceptibility to [2+2+2]cycloadditions in the presence of two molecules of an acetylene to afford
the corresponding 1,2-digermabenzene. We also found that an isolable digermyne can act as a
precatalyst for the cyclotrimerization of arylacetylenes to afford the corresponding 1,2,
4-triarylbenzenes with absolute selectivity.
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