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A NEW SYNTHESIS OF ORGANIC TRISULFIDES

Asgoke Banerji* and Govind P, Kalena

Bio-Organic Division
Bhabha Atomic Research Centre, Bombay 400 085, India.

Abstract: Thiols react with diimidazolylsulfide under mild conditions to give symmetrical
trisuifides in good yield and high purity,

During screening of natural products for insecticidal activity we found that allyl di-
and trisualfides show considerable larvicidal activity, 1 it was, therefore, of interestto
synthesise different di- and trisulfides and to test their bioactivities. Though several excellent
methods for the synthesis of disulfides are described, only few are available for trisulfides. z
This is mainly becaupe of the greater thermal instability of trisulfides. 3 In this communication
a new one-pot synthesis of symmetrical trisulfides ie described. The reaction takes place at
low temperatures (0-25%) and trisulfides are obtained in high purity and excellent yield.
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The synthesis is based on the high reactivity of diimidazolylsulfide towards nucleo-
philes. Diimidazolylsulfide (1) is readily obtained* by the reaction of N-trimethylailyl-
imidazole with sulfur dichloride, A solution of thiol {2 molar equivalents) in hexane is added
to the stirred suspension of (1) at 0 to 250, Almost instantaneous reaction takes place with
the precipitation of imidazole. After stirring for 30 min. imidazole is filtered off. Trace
amounts of imidazole present in the hexane filtrate are removed by washing with water, The
trigulfides (2) may be further purified by column chromatography (SiO;). The products obtain-
ed after chromatography contain more than 98% of the desired trisulfides in excellent yield,
The trisulfides were characterised by GC-MS, NMR, HPLC and GLC and comparison with
known compounds. Representative examples of the synthesis are shown in the table.

A typical example of the synthesis is given below :

Sulfur dichloride (1. 45 gm, 0. 014 mol, freshly distilled) in hexane was added under
dry conditions, to a stirred hexane solution of N=trimethylailylimidazole (4 gm, 0.028 mol)
at roomn temperature. A finely divided precipitate of diimidazolylsulflde was obtained.
After stirring for 30 min., the mixture was cooled to 0° and a solution of freshly distilled
allyl thiol (2, 11 gm 0,028 mol} in dry hexane (10 ml) was added dropwise (20 min.}, Immew
diate reaction takes place, After stirring for another 30 min,, the precipitated imidazole
was removed by filtration. The filtrate was washed with water and dried (Na,5O4) and the
solvent was removed under vacuum., The residue which analysed for 98% allyl trisulfide by
GLC, was purified by column chromatography (SiO, pentane as eluant), Yield 2, 02 gm (80%);
b. p. 92°2/6.0 mm,
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TABLE
Reaction Lit, Mol. Formula
(2) conditions Yield® b,p./m.p. b. p. /m. p. Mass spectra

R (Time, temp,) (%) m/e (MY)
Allyl 30 min; 0° 80  92°/6mm - CeH|0S3(178)
n-Propyl 30 min; 25° 80  58°/0.5mm  65°/0.5mm (%) CeH) 454(182)
1so-Propyl 30 min; 25° 80  51°/0.15mm  56°/2mm(%} CHy 452(182)
n~Butyl 30 min; 25° 90  103°/4mm 137-40°/12mm(6)  CgH, ¢S4(210)
t=Butyl 30 min; 25° 90  78%/3mm 75-78%/3mm(5)  CgH,484(210)
n-Amyl 30 min; 25° 86 150°/4mm - CqoHz253(23¢
Benzyl zh,  0° 66  49° 49-50°(5) Cy 4H) 455(27¢
Phenyl zh, 0° 80  Gil oi1(5) Cy 2 H; 055(25¢

a) Yields are not optinjiised, Yields refer toisclated products(SiOZ chromatography)
containing)98% trisulfides (GLC and/or HPLC)

b) Mass spectra of the pure compounds were recorded by GC«MS (Micromass 7070F).
Expected ratio of intensitles of M* and MT+2 were obtained for molecular formulae,
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