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AROMATIC AMINES AS SPRAY REAGENTS IN THE THIN-LAYER CHRO-
M.ATOGRAPHY OF CHLORINATED ORGA’\IIC PESTICIDES -

: V M ADAMOVIC ‘ ' : : ‘
Depariment of Samtary Chemzstry, Insmute for Health Protamon of the S.R. of Serbza, Balgrade
. (Yugoslavza) ) ‘ ‘ o
(Reccwcd December Isth 1965)

INTRODUCTION G R L T e

Smce thm-layer chromatography ‘has ‘been ‘used ‘for analyses , of chlorlnated
pestlclde residues'—4, it has been found that silver nitrate reagent, the reagent most
frequently used in paper chromatography®-15,"did not give satlsfactory results: the
background was dark, the/ spots with low. concentratlons ‘were not, sufﬁcrently de-
fined, etc. Other reagents such-as methyl yellowm mdophenol blue??, or N,N-dimethy!l-
j)-phenylenedlamme hydrochlorlde in sodlum ethomde18 were also not satlsfactory for
various reasons... : g :

_ However, the spot test” for amlne compounds19 can be mod!ﬁed (organochlo-
rme pest1c1des bemg used instead" of fluorescein’ chlovide, and dlphenylamlne and
zinc chloride as reagents) and can: ‘be- used for the detection of chlorinated pest1c1des
LEMLEVY2 was one of, the ﬁrst to suggest the possﬂ*lllty‘of detectmg DDT 'with zinc
chlorrde, phenol’ and chphenvlannne CUETO2 ‘melted’ dieldrin | with dlphenylamme
and zinc chloride at 205° and used the coloured compound so: obtamed for: colorlme-
‘tric ‘determination ‘of-"dieldrin.  GRAUPNERE treated” ‘toxaphere ‘in a similar way
McKINLEY?® described a _procedure for the detection of captan by spraying the chro-
matogram with" dlphenylamme and zinc chloride in acetone and irradiating with
U.V. llght BonD12¢ described the detection of aldrm, dieldrin, toxaphene and DDT
by a * spot test”’ technique, but got a negative reaction for lindane. KATz2 used
-diphenylamine-zinc chloride and diphenylamine-iodine as spray reagents in thin-
layer chromatography and after heating at 200° he obtained coloured compounds
with DDT, methoxylchlor, kelthane, captan and toxaphene.

All the above references ‘are to reactions of chlorinated insecticides with di-
phenylarhine in the presence of zinc chloride or iodine. We also used diphenylamine,
but- four;d“ that DDT, lindane, aldrin, dieldrin, endrin, toxaphene, together with
2,4-D; 2,4,5T, MCPA and MCPP, under the influence of U.V. light react with di-
phenylamme, even if 7mc chlorlde or 1od1ne are absent to give characterlstxcally
coloured products.

Investigation of the behaviour of other aromatic amines showed that those
compounds having a free or substituted amino- -gromp react, under the above men-
tioned conditions, with chloru_mted 1nsectlcxdes, glvmg more or less characterlstlcally
coloured reactlon products B : S “
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EXPERIMENTAL

Reagenis

I. Silica gel according to STABL (“Kemzka", Zagreb). 30 g of adsorbent and 272 ml
of water are shaken for = min in an Erlenmeyer flask with a ground stopper and then
applied to glass plates by means of an applicator; thethickness of the layer is 0.25 mm.
After alr-drymg the adsorbent is activated at a temperature of 120° for 30 min and
then cooled in a desiccator over silica gel.

2. Solvent. Benzine fraction (b.p. goto.100°), purlﬁed by shaking with sulphurlc
acid (20 % SOj), water and a 2%, solution of sodium bicarbonate and again water.
The solvent obtained in this way is dried over anhydrous sodium sulfate and distilled.

3. Standard insecticide solutions. 0.1 % solutions of recrystallized active mate-
rial: $,5’-DDT, lindane, aldrin, dieldrin and endrin in ethyl acetate.

4. Chyomogenic veagents. 0.5 % v/[v or 0.1 % w/v ethanol solution of the following
amine compounds freshly distilled or recrystallized: aniline; o-, m-, and p-toluidine;

-ammophenol p-anisidine*HCl; p-nitroaniline; dimethylaniline; - p-phenylenedia-
mine; p-aminodimethylaniline; p-dimethylaminobenzaldehyde; henzidine; o-tolidine;
3,3’-diaminobenzidine; diphenylamine; oc-naphthylarmne, N-x-naphthylethylene-
diamine-2 HCI; N-phenyl-1-naphthylamine.

All chromogenic reagents have to be freshly prepared before they are used.

APPARATUS

The ultraviolet light source was an Analysen Quarzlampe, Hanau, 2536 A.

PROCEDURE

Known amounts of the standard insecticide solutions were spotted to the pre-
pared plates from a 10 ul gjgro-syringe, and after air-drying the plate was developed
in a jar saturated with the vapor from the solvent. The solvent front was allowed to
reach a previously marked line 15 cm from the orlgm and the plate was then removed.
Development time was 40-50 min. '

The plate was dried at room temperature, then sprayed with the chromogenic
reagent and exposed to the U.V. light without a filter at a distance of 25 cm for
I-15 min, depending on the chromogenic reagent being used.

RESULTS AND DISCUSSION

Before obtaining the results described in Table I we tested the amine com-
pounds listed above under Chromogemic veagemts under the conditions given by
McKiNLEY? and KATz25, but the results were unsatisfactory; the sensitivity was
shown to be very low and some of the reactlons failed completely. However, when we
used diphenylamine in the form of a “spot test’’?8, we got sensitivities ranging in
limits between 0.2 and 0.5 pg. With some of the compounds which we have just de-
scribed an even higher sensitivity could be achieved with the ° spot test”, and this
will be the subject of a future publication. -

As regards the stability of the colours obtained diphenylamine is particularly:
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outstandmg, and it'is possible to read the chromatogram even after 6o days, with only
a slight darkening of the background. Such stabﬂ:f:,y of the coloured spots was not
obtainable with other amine compounds, but in their case it is possible to révive the
colour by means of further U.V. irradiation (benzidine, o-tolidine, dimethylamine and
others). o

In addition to the data in Table I some addltlonal 1nform1t10n concermng ‘each
of the amines used is glven below. :

Amlzw’ :

~.The 1rrad1at10n time necessary after spraying w1th tlus reagent is 5—7 min.
DDT is more dlfﬁcult to detect than the other msect1c1des (sen51t1v1ty 11m1t 5 ,u,g)

o-, M-, cmd P- Jolmdme

All three isomers behave smrnlarly Apart from the DDT spot, the colour of
which fades, the other spots remain stable even after several hours.

o0-Aminophensl ‘
As distinct from the other reagents, o-aminophenol is dlssolved in petroleum

ether. To produce any coloured spots it was necessary to irradiate for 15 min, but
because of lack of sensitivity the reagent has no practical value,

p-Aminodimethylaniline and p-nitroaniline

These reagents are of no account either, as w1t11 the first an 1ntense1y coloured
backgrouud is obtained, and the second does not possess the required sensitivity.

jv-Ams'Ldme ' : : :
- This reagent is only of use with DDT with whlch it forms a violet-red spot ona
white background after 30-60 sec irradiation. In order to develop the spots of the

other insecticides, 5 min irradiation are required, but this darkens the background so
that the spots are barely discernible.

Dzmethylamlme ' :

This has been shown to be a very sen51t1ve reagent, and with it a certain amount
of selectivity is possﬂ)le in the following manner. The irradiation usually lasts 2—-7 min,
but if the plate is irradiated for only 2 min the aldrin, dieldrin and endrin spots are
blue-green, DDT brown and lindane violet. On further irradiation only the colour of

the DDT spots remains unchanged. Dimethylaniline reacts w1th chlorphenoxy acids
as well,’ producmg v1olet-coloured spots : :

p-Phenylenediamine

- Irradiation of the chromatogram for 30-60 sec is sufficient to produce a hardly
noticeable background with well defined spots; the sensitivity is better than 0.5 ug.
If the irradiation is continued for 5 min the background becomes dirty-pink and the
spots grey-blue, exceptmg llndane and toxaphene, whlch are coloured violet.

j)-Dzmethylammobenzaldehyde o A
If the chromatogram sprayed with - dlmethylammobenzaldehyde is: 1rrad,1a,ted

j.. Chyomatog., 23 (1966) 274—279
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for 5—~ min, only a lemon-yellow spot due to DDT appears on the white background;
after 15 min irradiation the background hecomes more intensively coloured and the
insecticide spots become orange. Under the unfiltered U.V. light the colouled spots
become more noticeable.

Benzidine and o-tolidine.

Both of these compounds behave similarly, and are equally sensnwe and suit-
able for use as chromogenic reagents, not only for the insecticides mentioned but
also for toxaphene and derivatives of chlorophenoxy acids. The chromatogram need
only be irradiated for 5-10 sec to cause the appearance of coloured spots; further
irradiation intensifies the colours but the background also becomes coloured. In
daylight the colours change quickly, the background becomes brighter and the insec-
ticide spots sandy-yellow; a subsequent brief irradiation produces the same effect.
If the chromatogram is exposed to sunlight the same result is obtained after some-
what longer interval (several minutes).

3,3'-Diamino-benzidine

In contrast to benzidine and o-toluidine, 3,3'-diaminobenzidine cannot be used-
so successfully. -

Diphenylamine
Diphenylamine is regularly used as a chromogenic reagent by us, not only for
the cases when standard insecticide solutions are being examined but when impure
extracts from cereals, vegetable, clover or milk are being investigated; residues of fat,
waxes and other coloring pigments do not interfere. In addition to the insecticides
mentioned toxaphene, MCPA, MCPP, 2,4-D and 2,4,5-T also react with diphenyl-
"amine; their spots are coloured grey after an irradiation of 5 min. The colour is very
stable, making the identification of 0.5 ug of insecticide possible even after 2 months.
The same effect can be produced by sunlight.

a-Naphthylamine

It takes only 30 seconds to develop the coloured spots with e-naphthylamine;
if the irradiation is continued up to 2 min the background becomes rosy and the spots
less discernible. The colours are unstable in dayllght and after 5-10 min. only the
lindane spot is visible. -

N -I-N a]bkthylezhylenediamz’ne and N-phenyl-r-naphihylamine
Both these give similarly coloured reaction products; the first reagent is some-
what, more sensitive; the irradiation time is about ro min.

CONCLUSION

Elghteen aromatic amines have been tested for their ablllty to 1dent1fy 011101‘1-
nated insecticides in thin-layer chromatography. Of these o-aminophenol, p-anisidine,
p-nitroaniline, j)-ammodlmethylanllme and 3,3’-diaminobenzidine have no practical.
‘value; either their sensitivity is inadequate, they do not react at all, or the chromato-
gram background is too dark. The other amines can all be used practically as chromo-

J. Chvomatog., 23 (1966) 274-279
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genic reagents; dimethylaniline, p-phenylenediamine, benzidine, o-tolidine, diphenyl-
amine and oc-naphthylamme are pdrtlcularly useful

ACKN OWLEDGEMF NTS

The author wishes to express his thanks to the Institute for Health Protection
of the S.R. of Serbia, Belgrade, for permission to publish this paper, to Prof. Dr. S.
SiBALIC and Prof. Dr. A. DAMANSKI, Belgrade, for their interest and helpful sugges-
tions and to Mrs. S, NaAumovi¢ for the English translation.

The author is also indebted to the Shell International Petroleum Company Ltd.,
London, for recrystallized active samples of the insecticides mentioned.

SUMMARY

A simple and rapid procedure for identification of some chlorinated msectlcldes
on thm-layer chromatograms by 1rrad1at1ng the sprayed chromatogram with U.V.
light is described. Eighteen aromatic amines were used as chromogenic reagents; the
following showed the highest sensitivity and, consequently, a certain practical value.

dlmethylamlme, p- phenvlenedlamme, benmdme, o-tolidine, dlphenylamme and -
naphthylamme. | ‘
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