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Abstract: Experimental evidence is presented that $-hydrogen transfer, to generate bis-
olefin Fe® complexes from bare Fe® and *H-labeled 4-octynes is neither reversible nor
associated with a primary kinetic isotope effect; unimolecular loss of labeled ethylene
from the bis-olefin Fe® complexes has, however, an isotope effect of k,/k, = 1.1 per

deuterium atom.
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The activation of C—H and C—C bonds
of hydrocarbons by transition metal com-
plexes is of fundamental interest in cataly-
sis and has attracted considerable atten-
tion!"!. While the direct activation of C—H
bonds by an intermolecular process could
be observed in solution only recently ? the
activation of C—C and C—H bonds of hy-
drocarbons as well as many functionalized
organic compounds by bare metal ions in
the gas phase has been demonstrated re-
peatedly during the last decade using vari-
ous techniquesP. It is now generally
agreed upon that the reaction of the bare
metal ion, M®, with the organic substrate
proceeds by oxidative addition of M® to a
carbon-carbon bond followed by transfer
of B-hydrogen to produce ionized metal
olefin complexes, as originally proposed
by Allison and Ridge™ and by Beauchamp
et al. 1.

For isomeric alkynes, Peake and Gross
suggested that Fe® oxidatively adds to the
propargylic bond of the hydrocarbon
1. Subsequently, a B-hydrogen atom is ab-
stracted by the metal ion and transferred to
the propargyl moiety to produce bis-olefin
metal ion complexes (Scheme 1). For 4-oc-
tyne (1: R = C;H,, R’ = H) it was demon-
strated that the product formed upon loss
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tem no distinction between these two pos-
sibilities can be made for the time being.
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