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A number of chromogenic reagents for the detsction of phenolic compounds
on thin-layer plates have been reported! . In addition to these, specific reagents such
as nitric acid for methylated phenolic compounds* and sodium tungstates, thiosemi-
carbazide®-7, isonicotinic acid hydrazide® and chloranil® for o-dihydroxyphenolic
compounds have been reported. This paper describes the use of 59 chloramine-T
in 0.59; sodium hydroxide solution for the detection of phenolic compounds on
silica gel G thin-layer plates.

In an earlier paper®® the use of chloramine-T in concentrated sulphuric acid
for the detection of carbonyl groups was described, and this reagent was subsequently
used for the detection of steroids. Its strongly oxidising action on hydroxysteroids
converts them into ketosteroids. It was reported that phenolic compounds did not
react with chloramine-T-concentrated sulphuric acid reagent''. However, it has been
found that an alkaline solution of chloramine-T can be used for the detection of
various phenolic compounds such as o-dihydroxy, m-dihydroxy and vicinal trihy-
droxy compounds. The advantage of this reagent over the other reagents is the
possibility of detecting different classes of phenolic compounds on the same chroma-
togram with mipimal interferences from non-phenolic compounds. Monohydroxy-
phenolic compoends which are not detected by this reagent can be detected by
spraying the thin-layer plates with Folin—Ciocalteu reagent>. o-Dihydroxyphenolic
compounds appear as yellow, m-dihydroxyphenolic compounds as purple and vicinal
trihydroxyphenolic compounds as brown spots with alkaline chloramine-T reagent.

PROCEDURE

Various phenolic compounds dissolved in methanol were applied to activated
silica gel G thin-layer plates. The chromatograms were developed using the solvent
systems tolusne—chloroform-acetone (40:25:35) (I) or benzene-methanol-acetic
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acid (45:8:4) (II) under conditions of chamber saturation. A 5% solution of
chloramine-T in 0.5%, sodium hydroxide solution (reagent A) was used fo detect
o-dihydroxy, m-dihydroxy/trihydroxy and vicinal irihydroxy compounds. The
colours produced were observed after 5 min at room temperature and the spots
detected with this reagent were marked. Afier drying at room temperature, the thin-
layer plate was again sprayed with Folin—Ciocalten reagent to detect monohydroxy-
and hydroxymethoxyphenolic compounds.

RESULTS AND DISCUSSION

The colours observed with different phenolic compounds and the sensitiiviy
of reagent A are given in Table I. All of the vicinal trihydroxyphenolic compounds
were detected as brown spots, while o-dihydroxyphenolic compounds appeared as
yellew spots. In addition to o-dihydroxyphenolic compounds, flavonoid compounds,
irrespective of whether they contain o-dihydroxyphenolic groups or not, were detected
as yellowish red spots. This is due to the well known colour reaction of the flavonoid
compounds with alkali. m-Dihydroxyphenolic compounds were detected as purple
spots, except for e-resorcylic acid, which gave peach colour. Monohydroxy- and
vicinal hydroxymethoxyphenolic compounds were not detected with reagent A. This
is in contrast with periodate reagent!?, which detects vicinal hydroxymethoxy groups,
but does not detect m-dihydroxyphenolic compounds. However, vanillin and vanillal,
in much larger amouats (100 zg), are detected as yellow spots.

The reaction mechanism of alksline chloramine-T with o-dihydroxy- and
vicinal trihydrozyphenolic compounds has not been investigated, but it is likely that
chloramine-T*? oxidizes the o-dihydroxyphenolic compounds to quinones and vicinal
trihydroxyphenolic compounds to hydroxyguinones. This is supported by a recent
repert'® that chloramine-T partially decreases the reactivity of Folin—Ciocalteu
reagent towards a few phenolic compounds. However, all monochydroxy and vicinal
hydroxymethoxy compounds that are not detected with chloramine-T reagent alone
could be detected after subsequent spraying with Folin—Ciocalieu reagent, except for
those with a carbonyl group in the meta-position, e.g., m-hydroxybenzoic acid and
m-hydroxyphenylacetic acid, or with a sterically hindered phenolic OH group, e.g.,
2,6-di-tert.-butyl-p-cresol. These were detected using iodine vapour.

No colour reaction of the chloramine-T reagent with steroids, reducing sub-
stances such as ascorbic acid, aliphatic and aromatic amines, sulphydryl compounds,
carbohydrates and fatty acids was observed. This shows that this reagent is betfer
than other chromogenic reagents such as molybdophosphoric acid? or periodate'2,
which give colour reactions with other readily oxidizable substances.

The reaction of the chloramine-T reagent with various phenolic compounds
was not affected when the adsorbent used was silica gel (without binder) or celiulose.
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