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THE SYNTHESIS OF DITHYREANITRILE
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Summary: An efficient synthesis of dithyreanitrile (1), a novel insect antifeedant, is presented.

We recently reported the structure and biological activity of dithyreanitrile (1).! This unusual compound
was isolated from the seeds of the crucifer Dithyrea wislizenii, and in biological assays with the fall armyworm
and the European corn borer larvae, it demonstrated potent antifeedant activity. Our interest in the synthesis of 1
centered on its biological activity and the uncommon bls(mcthyltlno)cyano methyl group in the 3-position of the
indole ring.

While several routes were developed for the synthesis of the bis(methylthio)cyano methyl group, the most
efficient and high yielding route for preparation of the natural product is shown below.2
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(a) CH3NO,, CH30H, 9.5 N NaOH, 5-10 °C, 1 h; (b) (CH3CO)20, CH3CO2 Na*, reflux,

5 min; (c) Hp, 10% Pd/C, CH3CO2CH,CH3, CH3CO2H; (d) (COCI)2, Et20,0°C, 1 h;

g())éclmcolgéh(l)ls-l,h 0 °C, 1 h; (f) TMS-SCH3, BF3°OEt), CH3CN, 40 °C, 3 h; (g) pyridine,
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Commercially available 3-methoxy-2-nitrobenzaldehyde (2) was converted to 7-methoxyindole (4)3 via
the 3-methoxy-2,B-dinitrostyrene (3)4 according to the procedure of Kalir.5 The conversion of 4 to 7-
methoxyindole-3-glyoxylamide (5) was based on the synthesis of N,N-dimethyl-7-methoxyindole-3-
glyoxylamide also reported by Kalir.5 A cold solution of 4 (1.215 g, 8.27 mmole) in anhydrous ether (~5 mL)
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was treated with a solution of oxalyl chloride (1.23 mL, 14 mmole) in anhydrous ether (~3 mL) and stirred for 1 h
at 0 °C. The red-orange 7-methoxyindole-3-glyoxyly! chloride which resulted was filtered from the reaction
mixture, immediately added to cold conc. NH4OH (~20 mL), and stirred for 1 h at 0 °C. The reaction mixture
was filtered, and the precipitate was dried overnight under vacuum to yield 1.664 g (92%) of 56 as a pale yellow
solid.

A warm (~40 °C) solution of § (0.252 g, 1.16 mmole) in dry acetonitrile (~62 mL) was treated with
TMS-SCH3 (0.50 mL, 3.5 mmole) and BF3+OEt2 (0.15 mL, 1.2 mmole) and stirred for ~3 h at ~40 °C.7 The
reaction was quenched by the addition of H2O. The majority of the solvent was removed by rotary evaporation.
Treatment of the residue with ether (~50 mL) and H20 (~45 mL) followed by filtration yielded 0.277 g (81%) of
68 as a white crystalline solid.

The procedure for the dehydration of 6 was taken from a report on the conversion of bis(ethylthio)-
acetamide to bis(ethylthio)acetonitrile. A cold solution of 6 (0.220 g, 0.74 mmole) in dry pyridine (~1.3 mL)
was treated with POCI3 (0.1 mL, 1 mmole) and stirred for 90 min at 5-10 °C. The reaction mixture was poured
into ice-water (~8 mL), acidified with 2 N HCl to a pH 2, and then extracted with ether (4 x 7 mL). The ether
extracts were combined, dried over MgSO4, and filtered. Removal of the solvent yielded a yellow oil which was
chromatographed over Si02 with 3:1 hexanes:ethyl acetate to yield 0.167 g (81%) of 110 as a white crystalline
solid.

With a suitable synthesis for the generation of 1 in hand, further investigations of the biological activity of
dithyreanitrile and its analogues can be undertaken.
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