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Professor Dunitz of ETH has drawn my attention to a miss-
interpretation of a statement made by Moffitt[1] regarding the
number of electrons participating in the bonding between Fe
and the carbon atoms of the Cp rings in ferrocene that appears
in the papers “Complementarity of QTAIM and MO theory
in the study of bonding in donor–acceptor complexes”[2]
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Professor Dunitz also drew my attention to a paper he
published along with Professor Orgel in 1953 that anticipates
the MO description of the bonding in ferrocene given by
Moffit, one that clearly identifies the e1g set of orbitals as the
primary source of bonding of Fe with the Cp rings[4]. Their
paper also points out the possibility of donation of electrons
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nd in “Where to draw the line in defining a molecular struc-
ure” [3]. The error arose from the incorrect identification of
offitt’s “number of electrons” with the “number of electron
airs” participating in the bonding. Moffitt’s statement is:
Four electrons are therefore involved, two for each CpFe
ond”, rather than the “two pairs of electrons” per Cp ring as
tated in[2] on page 639 and the participation of “two Lewis
airs” stated in[3] on page 6257. The value of the delocaliza-

ion indexδ(M,C) provides a count of the number of electrons
hared, that is, exchanged, between a metal atom M and a car-
on of the Cp ring and when used in this manner rather than

ying it to the Lewis pair model, one finds qualitative agree-
ent with Moffitt’s model of the involvement of two electrons
er Cp ring: the value ofδ(Fe,C) in ferrocene predicts a shar-

ng of 4.5 electrons between the Fe and the two Cp rings[2]

from the e2g orbitals of Fe with the corresponding vac
antibonding orbitals on the Cp rings, a possibility borne
by the analysis presented in[2] showing that 0.6 e of th
four electrons in the e2g orbitals reside on the Cp rings. Th
is to be contrasted with 3.5 e of the four electrons in
bonding e1g set that reside on the Cp rings, resulting i
negative charge on each Cp ring[2], as also predicted by the
analysis[4].
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