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Recently, the exact topological formula for de-
localisation energy has been obtained for alternant sys-
to-uz. Now, we have developed method valuable for alter-
nant, nonalternant and radical molecules,

The idea of delocalisation energy /DE/ as a
c¢riterium for estimation of chemical stability is very
old one. Hﬁckal3 was the first who developed simple met-
hod for calculation of total Ti-electron energy of planar
unsaturated organic molecules and who proposed the first
model for estimation of DE. He stated thatDE is the dif-
ference between the total TT-electron energy of a molecu-
le and total T -electron energy of hipotetic reference
structure consisting of strongly localised double bonds
where each of them has the energy of ethylene molecule.
For example, benzene reference structure consists of
three ethylene bonds. In general:
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where N is the number of atoms. DE is evaluated in
% -units:
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inside Hiickel molecular orbital /HMO/ theory.
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From eq. /2/ it follows that DE is a function of number
of atoms, only. This simple model have failed in the
number of cases. Few examples are listed in the Table.
The fact that reference struczure is bassd only on the
number of atoms appeared to be the reason for its failu-
ro-k.

In 1965 luv-r5 showed that there is no deloca-
lisation energy in the case of acyclic polyenes. The to-
tal energy of such molecules is then sum of constant
terms: energies of single and double bonds. These bonds
can be used for construction of reference structure, so
that:
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where ¥ is the number of bonde in the molecule under con-
sideration. All energy terms in eq./3/ had been obtained
by modified Pariser-Parr-Pople SCF MO method which is

much more sophisticated and complicated in comparison with
HMO method. As it is seen from the Table there is very
good agreement between DED"'r and observed properties

of conjugated molecules. At first time it was supposed
that the change in the MO method was criucal reason for
the success of DECP*™®T pup in 1971 Hess and Scha-d? and
later, group from z:;robs, independently applied Dewar's
model of reference structure inside HMO theory and results
were suprisingly good. / See Table where D:Htan, Schand
are listed for few molecules./ Obviously, the change

in the reference structure was the reason for the success
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of DE’s defined in the manner of Dewar. It has been shown
that the great part of correlation energy is taken into
accounk when DE is defined in such -lnnoru. that is: or-
iginal molecule and its reference structure has the same
number of bonds. It is important to motice: a/ there is
no delocalisation in the case of acyclic polyenes, it
means that delocalisation occurs only when at least one
cyclic structural detail is present in the molecule,

b/ DE is a function of topelogicel parameters: number of
atoms, bonds and rings. All of these parameters must di-
ffer from zero if delocalisation should occur.

From the above considerations we have conclude
that the best form of topological energy of delocalisa-
tion /TED/ must fulfill these two conditionms:

1. TED must contain all cyclic contributiom to total
T -electron energy, and
2. TED must not contain any acyclic contribution to
total T-energy.
It is well knouna that characteristic polynomial

of Hiickel hamiltonian can be avaluated considering only
9

the topology of a molecule by use of Sach formula”:
B/xf = O J-yo ¥/8l KN/s/ A
B8€S

where éz_prosentu a sum over all oriented Sach's graphs,
and c/gﬁs and r/s/ are number of components and rings,
respectively.

It is clear that above twoc conditions will be
fulfilled if reference structure containa only acyclic









