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a-isobutylbenzylideneamino derivatives from which com
pounds (III) and (IV) are recovered on hydrolysis via pre
liminary formation of a (I)-(II) complex. Since ^-branched 
beryllium alkyls decompose thermally with loss of olefin to 
give the corresponding monohydride,15 on the basis of the 
present results the intervention of this pathway in the 
reductive process cannot be excluded, at least at 47-67°C 
and at И/ГП] 3*2-0. 

This work has been supported by CNR. 
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Charge transfer in simple organic compounds 
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In this Communication the authors report a property, so far 
unknown, of some simple organic compounds containing at 
least one electron-donating and one-accepting group. The 
substances show in the ground state the property of charge 
transfer complexes, as manifested by e.s.r. signals. They can 
be considered as either 'self-complexes'1 or intramolecular 
CT-complexes. The latter complexes so far known consist of 
two aromatic rings with electron-donating and electron-
accepting substituents respectively: both rings are joined 
with a bridge of variable length.2 

Now the CT-phenomenon is described of compounds of 
medium (including condensed) rings, or of relatively short 
chains. Thus, all three nitroanilines show an e.s.r. signal, the 
strongest being that of w-nitroaniline. The samples were 
kept away from sunlight. The value of the gyromagnetic 
ratio (g factor) was between 2-0013 and 2-0041, i.e. it cor
responds to unpaired electrons. No significant difference in 
the intensity of the signal was found when the substances 
were crystallised and kept in an atmosphere of nitrogen. 

The intensity of the signal was increased by decrease of 
temperature (see Fig 1). This is a property characteristic 

spins, 10 1 5 spin g _ 1 (by comparison with DPPH). The sub
stances showed slight semi-conducting properties, the 
energy of activation for the o-, m- and /^-isomers being 0-22, 
0-48 and 0-56 eV respectively. 

Intramolecular CT and 'self-complex' structures (1) and 
(II) respectively are now suggested with possible equilibrium 
between the structures. 

N 0 2 - « N H 2 -

(11 

Also a modification of structure (II) can be proposed in 
the form of a chain (III), 

N H 2 0 2 N — 

gauss 

Fig 1 w-Nitroaniline - Change of e.s.r. signal with temperature : 
1 - 2 9 2 ° K 
2 - 1 7 3 ° K 

of paramagnetic substances indicating that the unpaired 
electron does not arise by thermal stimulation but exists in 
the ground state. However, the concentration of free radicals 
is of the order 0-5 X 10 - 4 mol per cent and the number of 

With regard to o- and /j-nitroaniline, resonance between 
the free radical (IVa) and ionic (1V6) structures can be visual
ised. 

( JV ) 

Self-complex could also be formed from two molecules of 
(IV). 
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The low proportion of the radical-ionic forms (I) and 
(IVa) cannot influence significantly the ultraviolet spectra of 
nitroanilines in the sense of giving CT-bands. However, the 
main absorption bands in the ultraviolet spectra of nitro
anilines have appreciably higher values than those of nitro
benzene and aniline.3 This can be explained in part by the 
existence of CT-forms (I)-(III) and (IVa). 

The very low proportion of the species giving rise to the 
e.s.r. signal could probably be envisaged as resulting from 
crystal imperfections, i.e. only those molecules forming 
crystal imperfections could possess structures (I-IVa). 

Two facts appear to support this explanation: 
(i) the e.s.r. signals disappear when the substances are dis
solved; 
(ii) signals of different intensity were obtained when sub
stances were crystallised at different temperatures or from 
different solvents. 

It is known that these are factors which can influence the 
formation of crystal imperfections.4 A particularly striking 
example of the influence of the mode of crystallisation on the 
intensity of the e.s.r. signal was given by 2-aminoanthra-
quinone (see Fig 2). 

A great number of compounds give similar e.s.r. signals 
and their intensity depends on the conditions of crystallisa
tion, e.g. Arl-(/j-nitrophenyl)-A/2-(amidine)urea,5 1,1-dinitro-
propane-3-alkylamines,6 the 5-nitro derivatives of tetra-
hydro-7 and hexahydro-pyrimidines.8 

The authors are much indebted to Professor Z. R. Grabow
ski (Institute of Physical Chemistry, Polish Academy of 
Sciences, Warsaw) for the use of the e.s.r. Jeolco (JES-ME 
3X) apparatus. Thanks are also due to Professor M . Krys-
zewski (Technical University, Lódź) for the conductivity 
measurements and to Professors W. Trzebiatowski (President 
of the Polish Academy of Sciences) and J. Auleytner (Insti
tute of Physics, Polish Academy of Sciences, Warsaw) for 
valuable information. 
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Fig 2 2-Aminoanthraquinone. Change of e.s.r. signal with the mode of 
crystallisation : 
1 - crystallised from acetic acid 
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3 -as (2) but dried at 115°C for 2h. 
Intensity of signal 2 is с 45 and 4 times stronger than 1 and 3 
respectively. 
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A recent report on the use of dimethyl sulphate for the esteri
fication of sterically hindered carboxylic acids, such as mesi-
toic acid and 4-methoxy-2,6-dimethylbenzoic acid,1 prompts 
us to draw attention to the case of 2,6-bistrifluoromethyl
benzoic acid (I). 2 , 3 

A recent account of the metallation of 1,3-bistrifluoro-
methylbenzene4 refers to difficulties in the preparation of the 
methyl ester (II). 

Esterification of the acid (I) was achieved by using essen
tially the same procedure as that described by Grundy.1 In 
our case, however, optimum conditions were not established 
since the required ester can be obtained in good yield (72 per 
cent) by the action of diazomethane.4 

(ЦТ .R1 = H. R2r=Et ) 

In view of the special application of the dimethyl sulphate 
method to sterically hindered acids,1 the esterification of the 
title compound has been re-examined. The effective size of 
the C F 3 group is significantly greater than that of the C H 3 

group,2-5 so that 2,6-bistrifluoromethylbenzoic acid pro
vides a good example of a crowded carboxyl group; com
pound (I) is also a strong acid (рЛГа 1 -45).6 Use of dimethyl 
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