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much faster than-either exchange or disproportionation. 
Bis-( 1,3-dimethylbut-S-enyl) trisulphide (I) , as prepared 

from the corresponding Bunte salt,4 consists of meso- and 
racemic forms which can be separated by fractional crystal- 
lization. The isomer of higher m.p. (33*5--34O) is converted 
rapidly itt, 46.5 min.) into a 1 : 1 mixture of the two iso- 
mers upon being heated either alone or in solution at 75", 
isomer r:Ltios being determined by isotope dilution analysis. 
Under these conditions no disproportionation to di- and 
tetra-sul2hides takes place; neither is any of the trisulphide 
(11) formed by allylic rearrangement (g.1.c.). 

Such interconversion could involve racemization by 
C-H or C-S bond fission at asymmetric carbon or end- 
group exchange by S-S bond fission. Mechanisms involv- 
ing charze separation in the transition state can be ruled 
out since there is no alteration in the reaction rate on 
changing the solvent from benzene to methanol. Similarly, 
failure of oxygen or 2,6-di-t-butyl-4-methylphenol to 
influence the rate, and the total absence of isoallylic 
compounds, such as (11), from the products argue against a 
mechanism involving homolytic C-H or C-S bond fission. 
Random exchange of trisulphide end-groups by an inter- 
molecul:tr chain mechanism involving homolytic s-S bond 
fission2 cannot be operative here since the observed reaction 

Sztmmaq The ready isomerization of allylically unsatur- 
ated d - and poly-sulphides is ascribed to their being in 
thernia 1 equilibrium with the corresponding isoallylic 
species having a branched sulphur chain. 

rate is independent of concentration, and no mixed tri- 
sulphides are formed when the interconversion is carried 
out in the presence of another trisulphide such as dibenzyl 
or diethyl trisulphide. Furthermore, the rate is unaffected 
by the presence of tetrasulphides which are kn0~n3~5 to 
produce RS,. radicals under similar conditions. AT elevated temperatures, dialkyl polysulphides undergo 

and disproportionation2e8 reactions which 
appear to proceed by S-S bond homolysis. We now report 
that allylically unsaturated di- and poly-sulphides undergo k y  > i c e + ?  
an additional type of thermal reaction which proceeds ; ! s  s=s - I - 
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As a consequence we suggest the electron-shift mechan- 
ism [(1)-+(111)] in which racemization is a consequence of 
free rotation about the C-C bond indicated in (111). The 
observed negative entropy of activation for the intercon- 
version (AS:, - 7  e m )  is consistent with such a concerted, 
cyclic mechanism ; the entropy of activation for the formally 
similar, reversible sulphoxide-sulphenate rearrangement is 
-5  e.u. (in benzene* whereas a typical value for homo- 
lytic fision is +24*6 e.u.' We have chosen to write 
the sulphur-branched species (111) in the double-bonded, 
rather than the ylide, form in view of the lack of response 
to solvent polarity (a ten-fold decrease in rate obtains6 for 
the racemization of ally1 p-tolyl sulphoxide on changing the 
solvent from benzene to ethanol a t  60.7'). 

The suggested mechanism implies that thermal cis,trans- 
double-bond isomerization should occur in suitably sub- 
stituted analogues of (I) which contain sulphur chain- 
lengths greater than one. In agreement with this, the 
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double bonds in the trisulphide (IV; n = 3) have been above reaction and the allylic6,8 and acetylenics sulphenate- 
found to isomerize with a rate constant of the same order sulphoxide rearrangements, the 0 3 S shifts of allylic 
as that found for the isomer interconversion of (I) and sulphoxylates,1° allylicu and acetylenic12 sulphinates, and 
preliminary indications are that (IV, n = 2) also isomerizes. the S -+ C shifts of allylic13 and acetylenicl* sulphonium 
The diastereoisomers of bis-( 1 , 3-dimethylbut-2-enyl) mono- ylides. The findings also allow an alternative interpreta- 
sulphide are, however, completely stable under the given tion of the desulphurisation of allylic disulphides by 
conditions. triphenylphosphine.15 

(Received, February 4th, 1969; Cow. 155.) 

E. N. Guryanova, Ya. K. Syrkin, and L. S. Kuzina, Doklady Akad. Nauk S.S.S.R., 1952, 86, 107; E. N. Guryanova and V. N. 

C. D. Trivette, jun., and A. Y.  Coran, J .  Uvg. Chem., 1966,31, 100. 
* T. L. Pickering, K. J. Saunders, and A. V. Tobolsky, J .  Amer. Chem. SOC., 1967, 89, 2364; ‘The Chemistry of Sulfides’, ed. A. V. 

B. Saville, Proc. Chem. SOC., 1962, 18. 
ti I. Kende, T. L. Pickering, and A. V. Tobolsky, J .  Amer. Chem. Soc., 1965,87, 5582. 

P. Bickert, F. W. Carson, J. Jacobus, E. G. Miller, and K. Mislow, J .  Amer. Chem. SOC., 1968,90,4869. 
E. G. Miller, D. R. R a p e r ,  H. T. Thomas, and K. Mislow, J .  Amer. Chem. SOL, 1968,90, 4861. 

* S. Braverman and Y .  Stabinsky, Chem. Comm., 1967, 270. 
S .  Braverman and Y.  Stabinsky, Israel J .  Chem., 1967, 5, 125. 

lo Q. E. Thompson, J .  Org. Chem., 1965,30, 2703. 
A. C. Cope, D. E. Morrison, and L. Field, J .  Amer. Chem. SOL, 1950, 72,  59. 

l2 C. J. M. Stirling, Chern. Comm., 1967, 131; S. Braverman and H. Mechoulam, Israel J .  Chem., 1967,5,71. 
lsG. M. Blackburn, W. D. Ollis, J. D. Plackett, C. Smith, and I. 0. Sutherland, Chem. Comm., 1968, 186; J. E. Baldwin, R. E. 

Hackler, and D. P. Kelly, ibid., pp. 537, 538; R. B. Bates and D. Feld, Tetrahedron Letters, 1968, 417; W. E. Parham and S. H. Groen, 
J .  Org. Chem., 1965,30, 728; 1966,31, 1694; R. M. Dodson and P. D. Hammen, Chem. Comm., 1968, 1294. 

l4 J. E. Baldwin, R. E. Hackler, andD. P. Kelly, Chem. Comm., 1968, 1083. 
C. G. Moore and B. R. Trego, Tetrahedron, 1962,18, 205; 1963,19, 1251. 

There is an apparent mechanistic similarity between the 

VasiSeva, Zhur. fiz. Khim., 1954, 28, 60. 

Tobolsky, Interscience, New York, 1968, p. 61. 

Printed by W Heffer & Sons Ltd Cambridge England 




