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Abstract

Coordination numbers N between 5 and 16 in inorganic and
organo-metallic compounds are discussed, and special cases of the
Lewis paradigm, such as the hybridization hypothesis and the Kim-
ball model, are critically compared with the more recent cross-
fertilization between quantum chemistry and experimental studies
of optical and photoelectron spectra. The relation between acidity
and oxidizing character is shortly analyzed.

Lewis [1] suggested that the typical chemical bond is
effectuated by two electrons, that well-behaved ele-
ments have 8 outer electrons (either shared as electron
pairs with adjacent atoms, or remaining on the atom
as lone-pairs) and, if the coordination number N is at
most 4, then 2N among the 8 electrons form single
bonds (double and triple bonds being assigned 4 or 6
electrons). In view of this proposal being made eight
years before Stoner rationalizing the Periodic Table
by ni-shells accomodating at most (4/+ 2) electrons, it
would be unfair to criticize the Periodic Table seen on
the walls of American barber shops with electrons clu-
stered two and two on four of the corners of a cube
(selecting a regular tetrahedron). It must also be ad-
mitted that aliphatic organic compounds, and in par-
ticular the almost non-polar alkanes, are admirably
described by this model. However, the problems ap-
* Based on a lecture at the University of Ziirich, 9. December 1983:

Gibt es Zwei-Elektronenbindungen und gibt es Atome in Verbin-
dungen? —67 Jahre Kommentare iiber Lewis und Kossel.

pear at a very fundamental level. Children are indoc-
trinated that «all compounds consist of molecules».
This is certainly true in the gaseous state at reasonable
temperature and pressure (say, below 1000°C and 20
atm.) but the majority of inorganic compounds in
condensed matter (liquids; vitreous, amorphous and
crystalline solids) do not contain distinct molecules,
and a large part are perceptibly non-stoichiometric.
The modification of the Lewis electron-pair descrip-
tion by amendments and exceptional inorganic cases
reminds one about the Ptolemaic epicycles attempting
to save the geocentric system.

Quantum chemistry has the last 50 years divided in a
rather difficult «vertical» area and an exceedingly dif-
ficult (and probably in part impossible) «adiabatic»
area. The «vertical» area grew out of the major tri-
umph of early quantum mechanics, the line-spectra of
monatomic entities [2,3] and is concerned with optical
excitations studied by absorption [4-6] and lumines-
cence [7-9] spectra, and with photo-electron spectra
[10-13]. The word «vertical» refers to the potential
curves of a diatomic molecule. Both the experimental
techniques of optical excitation and photolectron io-
nization follow Franck and Condon’s principle of
nuclei staying immobile during the quantum jump
between the electronic wave-functions, and both have
provided strong and quite unexpected evidence for the















