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Nitration in Sulphuric Acid 
IN the nitration of 2 : 4-dinitrotoluene in homo­

geneous solution in 87-100 per cent sulphuric acid 
medial, the effective nitrating agent is the nitronium 

ion2 • The velocity coefficient k 2 of the equa­
tiOn 

d[ArN0 2]jdt = k 2 [ArH] [HN0 3] 

(which is valid for fixed initial conditions only) has a 
maximum (first discovered by Martinsen•) in 92·0 
per cent sulphuric acid at 90°. 

We have now extended the experiments to the 
nitration of (a) nitrobenzene, (b) p-chloronitrobenzene, 
and (c) the trimethylphenylammonium ion (intro­
duced as its nitrate), all at 25°. The diagram shows 
the variations of k2 with medium composition. 
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Experimentally, the results show (i) that, as nearly 
as can be judged, all three substances are nitrated 
most rapidly, at 25°, in the same optimum medium 
of approximately 90·4 per cent sulphuric acid; 
(ii) that relative rates of nitration for these compounds 
do not vary greatly with medium composition1 o. 

Medlumt % H,SO, 
.1:1(11)/ko(P) 
k,(c)/k, (b) 

9·1 9·3 10·3 10 ·4 10 ·2 10 ·6 9·4 
6·5 6·1 5·7 5·0 4·8 5·2 5·6 

These kinetic features are consistent with the previous 
supposition1 that, in the equation 

an acceptor molecule B, furnished by the medium, 
plays a part in determining the rate of nitration in a 
highly acid environment ; but doubt is thrown on 
the validity of this hypothesis by Melander's demon­
stration11 that a tritium atom and a protium atom 
are replaced at the same rate in the nitration of 
toluene to dinitrotoluene. 

The trimethyl-p-tolylammonium ion, which stands 
structurally to the trimethylphenylammonimn ion 
as p-nitrotoluene does to nitrobenzene, is rapidly 
nitrated (see diagram) in media in which the molar 

ratio H 20/H2SO, exceeds unity. The same conclusion 
follows, for benzene• and toluene8 , from a comparison 
of their two-phase nitrations with those of nitro­
benzene& and dinitrotoluene6 • Chemical and physical 
evidence (especially Raman spectra') shows that no 
substantial concentrations of nitronium ion can exist 
in such media. The nitrating agent may be the 
H 2N0 3+ ion•, or, perhaps more probably, the N0 2+ 
ion, present in very small concentration. 

This note is published by kind permission of the 
Chief Scientist, Ministry of Supply. 
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Separation of 2 : 4 Dinitrophenyl Amino­
acids on Buffered Silica Gel 

FoR some time past I have been making a study 
of the free amino groups of the peptides liberated by 
papain and sodium bisulphite acting on wool keratin1, 

using Sanger's methods2 •3 • At an early stage it was 
found that 'non-absorbent gels' which were of service 
in separating N -acetyl amino-acids were of little use 
in separating 2 : 4 dinitrophenylamino-acids, which 
all ran together as a single fast band using chloroform 
as solvent. Phillips and Stephen4 and Consden, 
Gordon, Martin and Synge• have previously com­
mented on the difficulty of preparing suitable gels 
with reproducible properties. Sanger2 and Consden 
et al. a considered that silica gels which permitted 
satisfactory separations 'absorbed' the dinitrophenyl 
amino-acids to some extent. I have observed that 
successful separations of these acids on silica gel can 
be achieved by using concentrated phosphate buffers 
instead of water as the stationary phase ; by varying 
the pH of the buffer, the rate of movement of the 
band of a particular acid can be varied within wide 
limits, the higher the pH the slower being the 
rate. 

In general, with a given solvent the most successful 
separations are brought about by using the most 
alkaline buffers, although the rates of band movement 
may then become very slow and 'tailing' be pro­
nounced. In practice, a compromise is made between 
completeness of separation and speed at which the 
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