
6x4 NOTES 

Chromatographie separation of 2,4-dinitrod-aminophenyl derivatives of 
amino acids 

Numerous compounds have been proposed for N-terminal determination and 
the chromatographic behaviour of the resulting derivatives has been described (for a 
review see MELOUN~). Nevertheless only a few derivatives are commonly used for the 
N-terminal estimation. Besides z,4-dinitrofluorobenzene and I-dimethylamino- 
naphthalene-sulphochloride, z,4-dinitro-5-fluoroaniline offers some additional pos- 
sibilities in N-terminal analysis of proteins and peptides. The sensitivity of this 
reagent is roughly the same as that of z,4dinitrofluorobenzene but the corresponding 
derivatives (z,+dinitro-5-aminophenyl amino acids) are formed more readily and 
according to our experience the chromatographic separation of these derivatives is 
usually of a very good quality, does not suffer from tailing and high affinity to the 
carrier. However, apart from the original report2 there are no data available dealing 
with any kind of chromatographic or electrophoretic separation of these compounds. 
The present paper is concerned with this problem. 

Pre$aration of the an&o acid derivatives 
I ,umole of the corresponding amino acid (or an equal amount of a peptide) was 

dissolved in I ml of double-distilled water and 20 mg of solid NaHCO, were added. 
To this mixture z ml of a solution of 2,4-dinitro-5-fluoroaniline (0.75 g of the reagent 
in IOO ml of absolute ethyl alcohol) were added. The reaction mixture was then 
vigorously stirred for 2 11. The dinitroaminophenyl peptides were hydrolysed in G N 
hydrochloric acid for 24 11. 

CZtronzatogra~hic se$avation 
For separation, two kinds of chromatographic techniques were applied: thin- 

layer chromatography using Eastman Kodak Silica Gel sheets type K 301 R without 
any pretreatment and paper chromatography on Whatman No. 3 MM paper (other 
kinds of chromatographic paper are applicable equally well). The following solvent 
systems appeared suitable for the separation : 

(a> For thtin-layer chvomatogra$diy 
Chloroform-ethyl alcohol-acetic acid (8: 4 : I) 
Chloroform-gz-butyl alcohol-acetic acid (8 : 4 : I) 
Chloroform-n-amyl alcohol-acetic acid (S : 4 : I) 
Chloroform-ethyl alcohol-acetic acid (IO : 2 : I) 
Benzene-?z-amyl alcohol-acetic acid (S : 5 : I) 
‘1.5 IU phosphate buffer, pH 6.0. 

(6) For Pa&r chvowzatogva$hy 
1.5 IM phosphate buffer, pH 6.0 
I O/" solution of pyridine in water 
5 y0 solution of acetic acid in water. 
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Fig. I. Map of the 2,4-clinitro-5-aminophenyl derivatives 
systems. Separation on Eastman Il;oclalc Silica Gel sheets. 
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Pig. 2. Scheme of the chromatogrsphic separation of 2,L~-clinitro-~-an~inopllcnyl clcrivstives of 
amino acids on paper Whrttman No. 3 MM. 
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SUbIMhRY OF AMINO ACID Dl3RIV~\TIVES NOT SEPARATED IN THE SOLVENT SYSTEMS DESCRIBED 

Cnvvicr SOI!~JCW! system Umeparatcd conobi?zatiom of amino 
acid derivafioes 

._ 

Thin layer of silica gel Chloroform-ethyl alcohol-acetic 
acid (8:4: 1) 

Chloroform-wbutyl alcohol- 
acetic acid (8 : 4 : 1) 

Chloroform-tt-amyl alcohol- 
acetic acid (8 : 4 : I) 

Cliloroform-ethyl alcohol- 
acetic acid (10:2: I) 

I3cnzcne-w-amyl alcohol- 
acetic acid (8 : 5 : I) 

1,5 M phosphate buffer, pE_I 6.0 

\Vhatman No. 3 MM paper I .s M pl~osl~hatc buffer, p1-I 60 

1 o/o pyridinc 

5 “/” acetic acid 
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Fig. 3. ‘An example of two-dimensional separation of z,4-dinitro-5-aminophenyl derivatives 
amino acids, Chromatography on Eastman Kodalc Silica Gel sheets. 
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The survey of results is presented in Figs. I and 2. Generally speaking the best 
results can be obtained on thin layers of silica using the system chloroform-rc-amyl 
alcohol-acetic acid (8 :4: I), while L o/o pyridine and 1.5 M phosphate buffer pEI 6 are 
equally suitable for paper chromatography. Some of the series of the common amino 
acids remain unseparated in each solvent system. This is summarized in Table I. 
Two-dimensional chromatography, however, results in a complete separation of all. 
the usual amino acids (see Figs. 3 and 4). For the two-dimensional separation on thin 
layers of silica the best way is to use any one of the alcoholic solvent systems in the 
first run; results of a separation in chloroform-ethyl alcohol-acetic acid (IO: 2 : I) 

(first run) and phosphate buffer (second run) are presented in Fig. 3, 
In the case of paper chromatography the first separati.on can be done in I %, 

pyridine or in distilled water followed by the second run in pEI 6.0 phosphate buffer 
(Fig, 4). Reversal of the solvents in both thin-layer and paper chromatography is not 
recommended as the presence of salts in the paper or in the silica layer always inter- 
feres with the second run. 
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Fig. 4. Map of spots in two-climcnsional paper cl~roinatogmphy 
clinitro-s-aminophenyl clcrivntives. 

Furthermore it is necessary to stress that amino acids with more than one 

(Whntrnan No; 3 MM) of z,q.- 

amino group in the molecu1.e result in multiple spots, o., 0. lysine, ornithine, histidine and 
arginine. Some of these spots can be seen in the figures. 
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