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Brassilexin (2) was previously isolated from plants of the Cruciferae family '3 together with 
other sulfur-containing indole-derived phytoalexins? Brassilexin is a powerful anti-fungal compound 
and is endowed with general cytotoxic properties in human cell cultures! A synthesis of brassilexin 
(three steps, 1 1 % yield) has been reported previously? It was subsequently demonstrated that the peri- 
da t e  induced oxidation of cyclobrassinin, another Cruciferae phytoalexin, gave brassilexin through a 
ring contraction of the thiazine moiety.& According to this synthetic scheme, cyclobrassinin monosul- 
f o ~ i d e ~ ~ ~ ~  led to a better yield of 2. Recently, the synthesis of isothiazines through a Lewis acid- 
promoted attack of the 2-disulFde of a l-methylketone by ammonia has been reported* According to 
this report, the resulting sulfenamide easily cyclized to the isothiazole? Thus, the commercially avail- 
able indole-3carboxaldehyde 1 was choosen as starting material and converted to the disulfide. The 
use of BF3 in methanol in the presence of ammonia triggered the rupture of the disulfide bridge to 
afford a 30% yield of brassilexin (2) in addition to other products. A control experiment, showed that 
BF3 was not necessary to the reaction. The prolonged action of ammonia on the disulfide in methanol 
gave the same yield of 2. Typically, indole-3carboxaldehyde (1) was heated for a few minutes in a 
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mixture of S,CI, and acetic acid. Excess acetic acid was then removed in vucuo and methanolic 
ammonia was added. Brassilexin was isolated from the reaction mixture, purified by repeated TLC on 
SiO, and recrystallized. The physico-chemical properties of 2 were identical to those previously 
reported for the natural' or synthetic' product (R.,, mp., W, MS, high resolution MS and H NMR). 

So far it has not been possible to isolate the intermediates of the reaction. It is likely that, due 
to the excess of sulfur monochloride needed for the reaction, a mixture of polysultides was also gener- 
ated. The yields of 2 were poorer when lower amounts of S,Cl, were used. The starting material 1 was 
quantitatively recovered when an quimolecular amount of S,Cl, was employed. Acetic acid seems to 
play a role in the protection of the NH group of the indole nucleus since the use of THF as solvent 
gave a negative result. 

EXPERIMENTAL SECTION 

Mps were determined on a Kofler apparatus using a microscope and are corrected. The UV spectra 
were obtained from a Perkin Elmer Lambda-5 automatic spectrophotometer. The MS (electron impact 
or high resolution, were determined on an AEI MS 50 apparatus and the 'H NMR on a Bruker 300 
MHz spectrometer. Schleicher-Schilll Si0,fluorescent F,plates (1 mm thick) were used for prepara- 
tive and analytic TLC. 

Isothiazolo[5,4-b]indole 2 (brassilerin).- To a solution of indole-3-carboxaldehyde 1 (a Fluka 
product, 145 mg, 1 mmol) in acetic acid (8 mL) stirred at 60" was added 0.8 mL of sulfur monochle 
ride (S,Cl,, 10 mmol). The reaction mixture was kept at 60" for 1 hr and then evaporated to dryness 
under reduced pressure. Traces of acid were eliminated from the dark brown residue by standing under 
high vacuo. A solution of NH, in absolute methanol (30 mL, saturated at 0") was added and the 
mixture was kept at 0" for 1 hr with stirring. It was then allowed to stand overnight at room tempera- 
ture (20"). resulting in a brown slurry. This reaction mixture was evaporated to dryness under vacuo 
and the residue was repeatedly extracted with ethyl acetate (30 mL x 6). The collected extracts were 
evaporated to enable SiO, chromatography. At this point, a spectrophotometric determination was 
possible, by dissolving an aliquot in methanol and using the strong hyperconjugated isothiazine band 
at 218 nm. 'Ihe Si0,preparative TLC was developed twice in CH+21, (RfO.30). Elution of 2 from the 
scraped silica band with ethyl acetate (UV observation with a Desaga lamp at 254 nm) gave 52 mg 
(0.3 mmol, 30%). An analytical grade product (19 mg) was obtained by a second TLC purification on 
analytical plates, followed by crystallization in ethyl acetate-pentane, mp. 164-167O. lit.'s5 mp. 164- 
167". UV (MeOH, nm, E): 218 (SxlO"), 245 (1.4x1@), 264 (1.2 xl@); MS m/z (%):174 M+(100), 147 
M-HCNt(8), 146 (9). 142 (13); high resolution MS: Calc.for C,&N,S 174.02517. Found 174.0257; 
'H NMR (CDCl,): 6 7.27, t, lH,J6,7 =J5,6 = 8 HZ (H6); 7.37, t, lH,J,, =J5,6 = 8 HZ (H5); 7.45, d, lH, 
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J6,7 = 8 Hz (H7); 7.91, d, 1HIJ4> = 8 Hz (H4); 8.72, S, 1H (H3); 8.98, S, 1H (NH). 

Acknowledgements.- Thanks are due to Drs B. C. Das, C. Girard and J. P. Dupuis for the mass spec- 
trometric determinations carried out at Gif-sur-Yvette. 
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