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This letter isprompted by a recent comment by Dewar and Kelemen® upon the
interpretation of the photoelectron spectra of some fluorobenzenesby Clark and
Frost®. The main conclusion arrived at by Dewar and Kelemen is that in benzenesg
the second I.P. of benzene (11.49 e.v.) relates to loss of a o electron rather
than afrelectron. In reaching the conclusion the interpretation placed upon
their spectral data by Clark and Frost was criticized, in particular the
assumption that allt orbitals level lie above the ¢ levels. Since our earlier
study of benzene and pyridine using a retarding field energy analyser® we have
re-examined these compounds and some fluorobenzene using an electrostatic
deflexion analyser of much greater resolving power?*, The principal new obser-
vations relate to the appearance of the 11.49 and 16.84 bands in benzene (Fig.la)
and the related ones in pyridine (Fig.lb). While in benzene both show vibrat-
ional fine structure (0.11 e.v. possibly ring breathing mode) in pyridine this
only appears with the I.P. 12.3. We suggest that this implies greater
delocalization and higher symmetry for the orbital with this I.P. (weakly bonding
over the atoms of the ring) and no C-H bonding character and that therefore it is
;. By analogy the similarly structured band in benzene commencing at 11.49e.v.
is also N;. From the appearance of this region of the spectrum however, there

is almost certainly a sigma (strongly bonding) orbital of about the same energy.

We support Clark and Frost's postulate that fluorine substitution should
increasea ionization potentials more than®ionization potentials for in CgFe
all bands in the photoelectron spectrum (Fig.le) with I.P.> 16 e.v. show well
defined vibrational fine structure. This property we have generally (though

not exclusively) found to indicate?® ionization. Two bands reported by Clark
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and Frost and counted as®W (I.P.;, 11.12; I.P.g, 11.64 e.v.) we have not observed
however, and the assignment of the remainder of the bands must therefore, be

questioned.
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FIGURE 1
o
The 584 A photoelectron spectra of (a) Benzene, (b) Pyridine,
(c) Hexafluorobenzene vapours. Abscissa scale, Ionization Potential (e.v.)

ordinate electron count rate (c/s).



