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Fischer Carbene Complexes (FCC) are valuable reagents in organic synthesis, recognized as chemical multitalents
 due to the versatility of their reactivity towards a large variety of substrates to produce highly functionalized structures in multi-component reactions
. While the reaction between alkenyl and aryl FCC with alkynes is well documented, the reactivity of alkynyl FCC with alkynes has been less studied. Novel research in our group has revealed that acetylenes undergo insertion reactions with alkynyl FCC and that the evolution of the initial insertion adduct, as well as the final products, depends on the type of acetylene. Whereas alkynyl FCC react with terminal acetylenes to give six and seven membered rings
 which do not contain metal, their reaction with internal alkynes produce a mixture of two elaborated products both containing the metallic fragment in their structures.
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The two compounds 1 and 2 are stable products that were separated by column chromatography and identified by 1H and 13C NMR experiments. The structure of 1 was confirmed by x-ray analysis. This molecule incorporates three alkyne units and two CO ligands through a process in which 7 new C-C bonds and two cycles are created. In contrast, compound 2 incorporates only two alkyne units and one CO ligand to give a molecule which contains a  Cr-Csp2 bond, as has been established by the analysis of its 2D HSQC and HMBC spectra. 
Mechanistic considerations suggest that 2 is an intermediate in the formation of 1, and therefore will be a reactive specie that may undergo insertion of a third alkyne molecule. So, the reactivity of this compound toward other alkynes has been tested, as well as its behavior in acidic media. Their reaction products have been characterized through 1D and 2D NMR spectroscopic techniques.
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