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In connection with our study on the structures
and ambident reactivities of tri(hetero)carbonium
ions containing a-alkylthio groups,’-?) we attempted
to estimate the relative stability of tri(hetero)car-
bonium ions from their electronic spectra and
simple HMO calculations. A series of tri(hetero)-
carbonium ions shown below were prepared as
perchlorates and iodides.?

X 4 I, X,Y, Z=SMe; II, X, Y=SMe,
$G=Z  Z=NMe, III, X, Y=NMe,, Z=
Y- SMe; 1V, X, Y, Z=NMe,

In the electronic spectra we observed a well-
defined trend, viz., a strong shift of the absorption
maxima to shorter wavelengths was observed with
the progressive replacement of SMe in (I) by N-
Me,.9 This trend led us to postulate that there
is a linear correlation between the relative stability of the
carbonium ion and the transition energy (1/Amgx). In
order to prove this hypothesis we made some at-
tempts described below.

Firstly, it is expected that the stabilizing effect
of a-heterosubstituents on carbonium ions con-
cerned might be estimated relatively in terms of the
Brown-Okamoto’s substituent constants (g,*),
on the assumption that the additivity rule holds
for the series. The observed frequencies of ab-
sorption maxima gave a definitely linear correla-
tion with 3o,*t% (Fig. 1), providing a positive
criterion for the above hypothesis.

Another criterion for the hypothesis was obtained

* Presented at the 3rd Symposium on Organic
Sulfur Chemistry, Tokyo, 1969 and at the 23rd Annual
Meeting of the Chemical Society of Japan, Tokyo, 1970.
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Fig 1. Plots of 1/Amax (solvent, water) uvs.
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from simple HMO calculations. In our calcu-
lations,® the values assumed for the Coulomb
integral and resonance integral are as follows:
ag=oa+p, azy=a+1.58; Bc-s=0.68, fo_n=1.287
Using these parameters, we calculated the energies
of the molecular orbitals, the transition energies
(4E) and the delocalization energies (DE) in the
usual manner. A linear correlation between AE
and 1/A,,x was obtained. Furthermore, a defini-
tely linear correlation of DE with 1/, was ob-
tained (Fig. 1). This correlation provides the
second positive criterion.

We suggested that the rates of reactions of
various bis(alkylthio)-dialkylaminocarbonium ions
with hydroxide ion depend upon the relative sta-
bility of the carbonium ions.?? The logarithms
of the rate constants gave a nearly linear corre-
lation with 1/An,y for the open-chain and cyclic8)
carbonium ions. This may provide a third posi~
tive criterion. The relationship between the re-
lative stability and the reactivity of tri(hetero)-
carbonium ions will be discussed in full elsewhere.

6) The non-orthogonality integral and the auxi-
liary inductive parameters for the central carbon atoms
were neglected.
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