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Recently, we proposed the frontier effective-for-reaction
molecular orbital (FERMO) concept terminology to identify the
molecular orbital (MO) that drives a type of reaction.1 The
comment on our paper made by Maksic´ and Vianello2 raises
some discussion about our work that we want to clarify.

First of all, we do not make any statement saying that Fukui’s
concept is obsolete and unsatisfactory. On the basis of Fukui’s
own words,3 we just showed cases where highest occupied
molecular orbital (HOMO)-lowest unoccupied molecular or-
bital (LUMO) arguments fail to explain the reactivity. However,
we did not say that the frontier MO concept was obsolete. On
the contrary, we used that concept to support our work.

Moreover, the comment by Maksic´ and Vianello2 was written
to show that the FERMO concept was not new. However, this
seems completely unnecessary, since we do not claim that this
is a new concept. As was written in the Introduction of our
paper,1 Fujimoto and co-workers have already given some
insights4 about the problem concerning the use of the HOMO
to explain chemical reactivity. The idea of a MO localized on
the reaction site was introduced by Fujimoto,4 and we think
this fact is quite clear in our paper. However, since our procedure
is different from that developed by Fujimoto and co-workers,
we found it necessary to name that reactive MO by FERMO
because we think that frontier effective-for-reaction molecular
orbital is a very clear and intuitive term for the reactive MO.
Maksić and Vianello prefer to call it principal MO, and they
stated that the FERMO and the principal MO are the same.2

They are similar when one considers the idea of localized and
reactive MOs introduced by Fujimoto and co-workers.4 Al-
though the FERMO and the principal MO share the same
definition, the MOs selected by us, using our criterion,1 are
different from those selected by Maksic´ and Vianello.5

We also want to make clear that the aim of our work was to
understand and to show why HOMO-LUMO arguments
sometimes fail and how one can identify the MO that better
describes the reactivity. The protonation reaction was adopted
as a case of study, because of the large and accessible number
of experimental data. Nevertheless, the FERMO idea can be

applied to other systems6 and can recall other MO concepts such
as Hoffmann’s isolobal analogy.7 Our main interest was not to
explain why one compound is more acidic than others but to
build a criterion (which still needs to be improved) to identify
the MOs that describe the electron donation process and to
explain why those MOs are favored among other MOs. Another
important result from our work is that Hartree-Fock and Kohn-
Sham MOs are equivalent and display the same energy behavior
(although their energy values are different, as is well-known in
the literature8).

The work of Maksic´ and his group has a different motivation
than ours.5,9 They are interested in the study of the acidity of
many molecules and in exploring superacid properties, and the
triadic analysis is successful for their purposes.

Another point raised by the comment of Maksic´ and Vianello2

is that they have already done acidity studies for carboxylic
acids.5 That specific claim is fair, as we were not clear enough
in our Introduction. It was written in our paper that “...there is
a lack of studies concerning the most common and important
organic acids, the carboxylic acids, and the relationship of
their acid-base behavior with their MO energies.” In fact, the
term acid-base behavior is quite general, and it is true that
Maksić and Vianello have previously analyzed the acid-base
behavior of carboxylic acids.5 In fact, in the Introduction of
our article, when we mentioned acid-base behavior, we meant
pKa and MO energy correlations only, but unfortunately, this
sentence was not clear enough, thus leading to this unnecessary
conflict with the work of Maksic´ and Vianello.5 We deeply
regret this error and the misunderstanding and hope that we
have now given the due credit for the work of Maksic´ and
Vianello.5

As a concluding remark, Maksic´ and Vianello pointed out
that the FERMO concept has its predecessor. As mentioned
above, it is clearly stated in our article that the idea of a MO
localized on a reaction center was introduced by Fujimoto and
co-workers,4 and their work should be considered the predeces-
sor of ours. In fact, this is true not only for Fujimoto’s work
but also for the work of Fukui,3 Woodward and Hoffmann,10

Salem,11 and others.12
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Maksić, Z. B. Inorg. Chem.2005, 44, 1095-1102. (g) Kovacˇević, B.;
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