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Summary

Reaction of the clusters Fe; (13-CCH;)(CO),,X with alkynes (X = NO) or
diazoalkanes (X = H) lead among other products to the cluster Fe; (CH;CN)-
(CO)y in yields varying from 1 to 18%, the acetonitrile ligand resulting from the
coupling of the ethylidyne ligand with nitrogen.

During the course of our studies on the reactivity of alkylidyne ligands bonded
to trinuclear clusters of iron [1—4], we were interested in the study of the reactiv-
ity of the cluster Fe;(u;-CCH,;)(CO),,NO (1) [5], toward alkynes and of the re-
activity of the cluster HFe; (u-CCH;)(CO),0 (2) [6], toward diazoalkanes. In both
cases a small amount of the unexpected complex 3 was formed.

Reaction of 1 with RC=CR alkynes (R = CH;, C¢H;) in boiling hexane gave
ferrole complexes Fe, (CO)s(RCCR), [7] as the main products and trace
quantities (1% yield) of a brown complex 3 with spectroscopic properties in
exact agreement with published data [8] for the complex Fe; (N=CCH;)(CO)y
(IR »(CO) (hexadecane): 2087m, 2037s, 2027s, 2015s, 1995m, 1983m,
1976w em™!; »(CN) (KBr): 1615 cm™—!; 'H NMR (CDCl;) 3.44 ppm; mass
spectrum m/e = 461 and successive loss of 9CO. Literature data [8]: IR v(CO)
(hexane): 2086m, 2037s, 2027s, 2015s, 1993m, 1983m, 1975w cm~!; v(CN)
(C,ClL): 1610 cm™!; 'H NMR (CDCl;): 3.43 ppm). The presence of alkyne is
necessary for the formation of 3, heating of 1 alone or in the presence of PPh,
giving no trace of it.

In the case of complex 2, reaction with N,CPh, or N,CHC(O)OEt for a few

‘minutes in boiling toluene gave 3 in 1 and 2% isolated yield, respectively, along
with other products which have not yet been fully identified. In the case of
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N,CPh,, the reaction is carried out at room temperature and 3 is the only
product detected by infrared spectroscopy. It is isolated in 18% yield after
purification by chromatography. The mechanism of these two reactions is not
clear (the role of the alkyne in the reaction with 1, and the mode of decom-
position of the N,CR, molecule in the reaction with 2 are uncertain) and is
presently under investigation*. Nevertheless, the two reactions indicate that
coupling of the ethylidyne ligand with nitrogen is quite an easy reaction, and
the nitrogen source can be either a nitrosyl ligand or the diazoalkane molecule.

These represent, to our knowledge, the first cases of coupling of a carbyne
ligand to nitrogen to give a nitrile ligand, though the reverse reaction has been
observed in the interaction of W,(OBu')s with nitriles [9].
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*Note added in proof. After this paper was submitted a preliminary communication appeared
(A. Goldhaber, K.P.C. Vollhardt, E.C. Walborsky and M. Wolfgruber, J. Am. Chem. Soc., 108 (1986)
516) giving another example of nitrile synthesis from the reaction of a carbyne ligand and NO with tri-
nuclear cobalt complexes. The first reaction step is insertion of NO into the Co—C bond, deoxygena-
tion being effected by the action of carbon monoxide.



