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9~p-X~Phenyl~9,10-dimethylphenanthrenonium ions (Ja-e) have been shown
to ungergo a rapid twofold degenerate rearrangement by 1,2~p-X-phenyl shifts?
This rearrangement may be considered as electrophilic aromatic substitution
reaction. Therefore, it is reasonable to expect some kind of donor--acceptor
interaction between the aromatic ring to be attacked and the carbonium centre.
The interactions of such a type were often postulated (for general discussion

see ref.a; ref.5 is also significant) and some intermolecular donor-acceptor

complexes consisted of an electron donor and carbonium ion as acceptor (long-
lived4 or "to be born"5) were detected by spectral methods. However, as far

as we know, there are no similar data on the intramolecular donor-acceptor

complexes formed as a result of the interaction between an aromatic donor
at C4 and carbonium centre ( cf. 6,7 e
9~p-X-Phenyl-9,10-dimethylphenanthrenonium ions (Ia-e) appear to be
rather good model compounds to detect such an interaction by a proper physical
method. These ions are long-lived in contrast to the other S-aryl-substituted
carbonium ions such as, e.g., 1,1,2-trimethyl-2-p-X-phenyl propyl cations,
which undergo rapid isomerizationss’g. It is reasonable to expect that donor-
acceptor interaction under consideration must show itself in the absorption
spectra of the ions (Ia~e) as a charge-transfer band, frequency thereof being

in a linear relationship with the ionization potential of the donor. Indeed
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we have found such bands in the absorption spectra of the ions (Table, Fig. 1).
The intramolecular nature of the donor-acceptor interaction follows from the
fact that observed charge-transfer absorption obeyes Beer's lLaw (concentration

range studied '10'3—'\0"5 M). In contrast to these spectra the absorption spect-

X
hicT(ev)
HC10
3.6 7o 4
1 CF5 (O)
I X
a) H
3.4 o b) CHB 9% H2804
c) Cl
[ e) CF
3.27T
CH
8.5 100 Ig(eV)
Fig. 1. (IPD are the ionization potentials of

the p-X-substituted benzenes 10)

rum of the closely related but having no % -electron donor at 09, 9,9,10-tri~
methylphenanthrenonium ion, shows no charge-transfer band.

In addition, the restricted rotation of the p~X-phenyl groups around the
('59--0Ph bond in the ions (Ia-e) have been revealed by NMR. The most populated
conformation is that outlined in Fig. 2 as it follows from detailed analysis
of the NMR spectra of the ions (to be published separately), the estimated
rotational barrier, AG”", for the ions (Ib,c,e) being 8,5% 0,1 kcal/mole at
~100°C in FSOBH-SOQCZLF (1:10). It may arise from "pure" steric effects only,

however, some contribution of the donor-acceptor interaction between p-X-phe-
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11.

12.

oyl group at 09 and carbonium centre
cannot be ruled out ( cf. ref. 1€ )
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