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The aniline radical cation [la, which has not yet been identified by esr, is an interesting

link in the radical cation series

. + . + - + . +
NHS CGHSNHQ (C6H5)2NH (CGHS)BN
[a1 »2) lia IIIaS) IVa4)

This series is isoelectronic with the .CHS — (CSHS)Sé series.

Esr studies during the oxidation of aromatic amines by ceric sulphate in a flow system
showed that distinct esr spectra could only be obtained in the case of some arylamines having
electron withdrawing substituents 5’6). We have now found that if a methylene chloride solu-
tion of aniline (ca. 0.2 M) and a solution of lead tetraacetate (ca., 0.03 M) in methylene
chloride/trifluoroacetic acid (9 : 1) are allowed to mix in a flow system, a defined esr
spectrum of Ila can be observed. The p-toluidine (IIb) and the 3,5~di-tert-butyl-aniline (IIc)
radical cations can be studied under the same conditions. The 2,4,6-trimethyl-aniline radical
cation (IId) can even be observed in trifluoroacetic acid under stationary conditions. Satis—
factory computer simulations have been obtained for all esr spectra. The assignments of the
hyperfine splittings can be made unequivocally from the spectra and are in agreement with

the already known data of arylamine radical cations 5’6’7).

The aN/aHNH ratio should be guite sensitive to the configuration of these radical cations
and should increase with increasing deviation from planarity, The reasonably constant
aN/aHNH ratio of 0.80 + 0.04 for la, Ila and Illa indicates that the aminium moieties of
these molecules are planar, as in the case of NH3+ 1’2’8). A consistent picture of the spin

. g
density distribution in Ila, Illa and [Va can be obtained by considering aH = =23.7 P c ),

aN = 28.6P N1O)

and aHNH = -33.7 P N”)‘ In all three species two-thirds of the unpaired
electron are delocalized into the phenyl substituents, Going from Ila to [Va the increasing
delocalization of the unpaired electron into the phenyl substituents is compensated by the
increasing average twist of the phenyl substituents, This behaviour has also been found in

the isoelectronic benzyl —= triphenylmethyl series,
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Hyperfine Splitting Constants in Gauss

Substituents aN aHNH aH° aHm &
Ia1 »2 19.5 25.9
IIa 7.68 9,58 5.82 1.52 9.58
IIb 4—CH3 7.19 9.03 5,31 0.87 12.40 (CH3)
le  8,5-[C(CHy],  7.12 8.94 5.50 0.18 [C(CH,);] 10.30
Id 2,4,6~(CH,), 7.39 8.02 4.62 (CH,)  0.88 11.74 (CH)
3)
I1la 9,03 10.98 3.46 1.31 4,86
4)
IVa 10.16 2,28 1.22 3.32
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