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Alkylation of Sulphur Irnides 
By BARBARA ANN OLSEN, FREDRIC P. OLSEN,* and EDITH M. TINGLE 

(Department of Chemistry, McMaster University, Hamilton, Ontario, Canada) 

ALTHOUGH a variety of methods for the preparation 
of N-acyl derivatives of heptasulphur imide have 
been reported,l N-alkyl derivatives have not pre- 
viously been available. We now report a general 
synthesis for primary and secondary alkyl deri- 
vatives of (I). 

Alkylation of (I) occurred when S,N- (11),2 as its 
lithium salt, was used to effect nucleophilic 
substitution on alkyl halides. (11) was generated 
by reacting (I) with alkyl-lithium reagents, in 
anhydrous tetrahydrofuran, a t  low temperatures. 
Methyl, ethyl, and allyl iodide, as well as benzyl 
bromide, were then reacted with (11) to give 
moderate yields (55%) of S,NR (111). Isopropyl 
iodide reacted to give a 12% yield of (111) while 
no reaction was apparent with t-butyl iodide. 
The benzyl derivative was a solid of m.p. 44-45'; 
the other derivatives were oils. All were fairly 
stable a t  room temperature with the exception of 
the benzyl derivative which, when solid, decom- 
posed in a week to ten days. Solutions, however, 
were substantially more stable. 

The alkylimides were purified by chromato- 
graphy on silica gel using hexane as eluant. 

Products, (111), were eluted directly after sulphur 
and had RF values of: 0.42 for methyl, 0.42 for 
ethyl, 0.38 for allyl, 0.19 for benzyl, and 0-42 for 
isopropyl (cf .  0.52 for sulphur). Characterization 
of the alkylimides was by elemental analysis, 

molecular weight, 1H n.m.r., and i.r. spectroscopy. 
In all cases the alkyl group was found to be on 
the nitrogen, and the eight-membered ring re- 
mained intact. The latter is of interest since the 
reactions were carried out under strongly basic 
conditions. 

During the preparation of (11) considerable 
addition of the alkyl-lithium reagent to S-N 
and/or S-S bonds occurred in competition with 
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proton abstraction. This competitive reaction 
gave rise, after alkylation, to mixtures of dialkyl- 
polysulphanes and sulphur as by-products. The 
ratio of proton abstraction to addition was found 
to increase as the temperature was lowered. Once 
formed (11) persisted in solution at  room tem- 
perature for several days and regenerated (I) when 
added to cold aqueous acid. 

When the 1,4-isomer of hexasulphur di-imide3 
was treated with a IM-equivalent of ethyl-lithium 
followed by methyl iodide, the products isolated 
after chromatography on silica gel were N- 
methylhexasulphur di-imide and "'-dimethyl- 
hexasulphur di-imide in a ratio of approximately 

2 : 1. In addition to unreacted hexasulphur di- 
imide, some sulphur and dialkylpolysulphanes 
were also formed. R, values on silica gel with 
carbon disulphide as eluant were 0.71 for dimethyl, 
0.53 for methyl, and 0.35 for unsubstituted 
hexasulphur di-imide (cf. 0.82 for sulphur). 
Characterization was by mass spectra, i.r. and 
n.m.r. spectroscopy. Only a few disubstituted 
derivatives of hexasulphur di-imides have been 
previously prepared'".* while monosubstituted 
derivatives have not been reported. 
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