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Sodium azide-iodine reagent for the detection of 1,4-oxathiin derivatives by
thin-layer chromatography
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A new group of systemic fungicides ( I,4-oxathiins) are becoming commercially
important for seed pre-treatment of forage crops of sova bean, groundnut, oats, bar-
ley, wheat plants, cotton, potatoes and sugar beets.

Vitavax (Uniroyal Canada Ltd.), 5,6-dihydro-2-methvl-1 4-oxathiin-3-car-
boxanilide (I), and its analogues such as 5,6-dihvdro-2-methyl-I,4-oxathiin-3-car-
boxamide (11), 3,6-dihydro-2-methyl-1 4-oxathiin-3-N-methyl carboxamide (111) and
5,6-dihydro-2-methyl-1 4-oxathiin-3-p-methylcarboxanilide (IV) were studied by thin-
layer chromatography (TLC). The chemical structures of the above compounds are
eiven in Fig. 1. :

Prior to conducting photodegradation studies of the oxathiin derivatives, it
was necessary to investigate their purity and chromatographic behaviour. Optimum
separation of oxathuin derivatives was obtained by TLC in two solvent systems. The
compounds were detected as white or vellowish spots on a blue background when
the developed sheet was sprayed with sodium azide-iodine reagent. This reagent gave
a more sensitive detection limit than that described by Tripathi and Bhaktavatsalam!.

The compounds employed were prepared in our laboratory according to the
procedure outlined by Kulka er af2.

EXPERIMENTAL

‘ Thin-laver sheets, pre-coated with a 100-um layer of silica gel with a fluores-
cent indicator (Eastman Chromatogram Sheet 6060) were used throughout the study.
One microlitre of each compound was spotted, separately or together, 3 cm
from the bottom of the sheet and developed for 10 ¢m in a saturated chamber using
the solvent systems listed in Table [. The chromatogram was dried at room temper-
ature in a forced-air hood and sprayed with sodium azide-iodine reagent (3 g of
sodium azide in 100 ml of 0.1 Af iodine solution)®*. A more sensitive detection and
higher contrast was obtained by spraying the sheet first with starch solution.

RESULTS AND DISCUSSION

Table I gives the Rp < 100 values for I,4-oxathiin derivatives in two different
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Fig_I. Cﬁemical structures of I 4-oxathiin derivatives.

TABLE 1
. 100 \'ALUES OF THE 1 4—O\ATHIIN DER[\’AT!VES

CH3
CO-NH-R

R Ben:em elln'l acetare (9:1) Benzene-acetonitrile (8 :2
Ry ~ 1()() Srtandard t!crialion Ry I()l) Standard deviarion
) ) {“0)
H : 7 20 i 20 1.5
CH; 24 1.7 36 35
C.Hs 42 1.7 57 1.5
p-Me-CH: 44 1.9 59 25

solvent systems. These results are average values for eight replicates. The spots were
easily identified (except for pair I and 1V) and gave good reproducibility.

From Table I 1t would appear that several systems would separate the com-
pounds: however, when considering the time involved and the desire to have all com-
pounds move from the start, benzene-acetonitrile (8:2) was chosen as the optimum
solvent for use in photodegradation and clean-up studies. This solvent system gave

a good separation in approximately 35 min. :
The utilization of Feigl's reagent for the detection of 1 4-oxalhuns was based

on the ability of bivalent sulphur to catalyze the reaction between iodine and azide
ion, forming colourless iodide and evolving nitrogen: :

The lower limit of detection for these compounds, under the experimental
conditions used, was about 200 ng. In comparison with silver nitrate-bromophenol
blue reagent’, the sensitivity was at least one order of magnitude better in favour of
the sodium azide-iodine reagent.
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