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SUMMARY 

A series of amines has been chromatographed on silica gel thin layers and on 
layers of cellulose impregnated with bis(z-ethylhexyl)phosphate, the latter ,system 
being investigated with hydrochloric acid mobile phases and with mixed aqueous 
perchlorate-chloride mobile phases. The hydrochloric acid mobile phases failed to 
resolve the model compounds. Resolution occurred in the mixed perchlorate-chloride 
systems. The chromatographid’ mechanism governing the resolution was considered 
to be uptake of the solutes by molecular association between the hydrocarbon residue 
of the stationary phase and the aromatic skeleton of the solutes followed by their re- 
moval from the stationary phase as a consequence of the solvation of the amino 
groups by, the aqueous mobile phases. The modification of these effects by steric 
factors is considered. 

INTRODU&TION 

The recent interest shown in the upe of various organophosphorus compounds 
and long-chain amines as liquid ion exch$ngers has led to the development of several 
new methods for the separation of inorganic ions by reversed-phase chromatography. 
These have been extensively reviewed by CERRAI l. The application of amines to re- 
versed-phase thin-layer chromatography has been investigated by BRINKMAN and 
co-workersad and also by GRAHAM et al. sB7. Little use has as yet been made of liquid 
ion exchangers for the reversed-phase chromatography of organic ions although the 
possibilities of success in such systems appear equally viable. For example, SOCZE- 

WIASRI AND ROJOWSRA~ have reported the reversed-phase chromatography of some 
organic electrolytes including several heterocyclic nitrogen bases on papers impregnat- 
ed with bis(a-ethylhexyl)phosphate (HDEHP) and eluted with citric acid solutions. 
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Similarly, the thin-layer chromatography of aniline derivatives on cellulose impreg- 
nated with HDEHP is presently being investigated by GRAHAM and the results of 
this work will be reported shortly. 

The present work describes the application of normal thin-layer chromato- 
graphy and reversed-phase thin-layer chromatography to the separation of several 
aromatic polyamines produced as a result of the condensation reaction between ani- 
line and formaldehyde under acidic conditions. The products obtained in this re- 
action depend to a large extent on the ratio of formaldehyde-aniline in the reaction 
mixture. 

. 
(a) High formaldehyde-aniline ratio 

When the formaldehyde is in excess, long-chain amines result, Le. 

(b) Low formaldehyde-aniline ratio 
When aniline is in excess, compound III is formed which, on heating, under- 

goes a rearrangement resulting in the formation of compounds IV-VII. 

- Polyamines 

m =-NH, = 

We are concerned with the development of a thin-layer chrornatographic system 
which could be used for the rapid evaluation of the course of the reaction in formalde- 
hyde-aniline condensations involving a low formaldehyde-aniline ratio, i.e. reaction 
(b). To this end we have chromatographed a series of diamines and one aminobenzyl 
derivative, as well as aniline, o-phenylenediamine (OPD) and $-phenylenediamine 
(PPD) as model compounds. Prom the results obtained we are able to assess the 

J% Cfrvomaloiz.. ~7 Ira70b 232-_23? _...____~., 7, \_~,_, _~_ 









TLC OF SOME AROMATIC AMINO COMPOUNnS 237 

of the amino groups being forced into the stationary phase, thus reducing its avail- 
ability for solvation by the mobile phase. Whilst accepting that the latter configuration 
represents the most relaxed form of the molecule, the overall result is the same which- 
ever configuration is considered, for solvation by the mobile phase. 

The comparability of RF values for the pair 2,4’-, and 4,4’-diamino-diphenyl- 
methane is to be expected on ‘the basis of our hypothesis for the aromatic skeleton 
of both is identical and each possesses two amino groups to be solvated by the mobile 
phases. Effectively the retarding forces and the .forces causing migration are equi- 
valent in these two compounds and hence they would be expected to have identical 
Rp values. This has been found to be so. 

The effect of substituting one or more methyl groups into the 4,4’-diamino- 
diphenylmethane molecule caused the Rp values to decrease. This reduction in RF 
values probably stems from two sources, the methyl groups increasing the hydro- 
carbon part of the molecule and hence its ability to dissolve in the alkyl residue of 
.the stationary phase, and because in each case the methyl group is substituted in a 
position ortho to an amino group, it will reduce the solvation of the amino group by 
the aqueous mobile phase. An effect comparable with this has been observed for 
phenols chromatographed by reversed-phase thin-layer chromatography14J6. 

CONCLUSION 

A satisfactory separation of many of the low molecular weight compounds 
formed during the condensation of formaldehyde with aniline when the latter is in 
excess has been obtained. 

In the reversed-phase system studied, it is unlikely that the retarding mecha- 
nism is one of ion exchange. Rather, it is a result of the molecular association between 
the aromatic skeleton of the solute and the hydrocarbon residue of the stationary 
phase. This is 
phases. 
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