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The retro-sulfolene reaction, which thermally produces 1,3-dienes from 2,5-dihydro-
thiophene-1,1-dioxides, is of considerable practical importancel’2 and of high theoretical
interest.3 Its utility has been extended to bicyclo[3,1,0] sulfolene-adducts, allowing the
preparation of homoconjugated &ienes.“’5 The two cycloelimination reactions are usually
carried out in the range of temperatures of 80-150° and present no undue difficulty. How-
ever, some of the mono- or bicyclic sulfones may require higher temperatures and this may
result in chemical modifications of the products, such as rearrangements or side-reactions,4’6

or in massive co-sublimation of the starting sulfone.

It has now been found that sulfolenes and sulfolene-adducts of varied substitution
patterns undergo elimination of 502 under mild conditions by reaction with lithium
aluminium hydride (LAH) in ether, yielding dienes (or polyenes, when the right substitution
is present) in good to very good yields (Table I). The reaction is carried out by the
portionwise addition of the solid sulfone to a stirred suspension of excess LAH (1:1 by
weight) in refluxing ether: there is usually an immediate evolution of hydrogen and the
reflux rate increases. After an additional reflux time, or of stirring at room temperature,
of 1/2-1 h, excess LAH is destroyed with ethyl acetate (unless the expected product has a
low boiling point) and decomposition with saturated aq. sodium sulfate yields then a clear
ethereal solution of the product.7

With regular sulfolenes no competitive reductions to the corresponding sulfides have
been observed and the crude products were quite pure by nmr and glc analyses. With the
bicyclic sulfones, especially the chlorinated ones, a certain amount of reduction did occur,
but a simple separation of the fragmentation product from the reduction product could be
realized by distillation.
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The fragmentation of the chlorinated carbene adducts demonstrates the mildness of the
present reaction. Thus, the ggg;dichloride’% (Table I), with its "unsual functionality",4 which
could not be obtained by thermal decomposition °f4£ because of rearrangement into’g,6 was
obtained here as a stable distillable liquid, freezing at ~ -6°. Dichloride 2is converted into
‘3 upon treatment with acid or upon adsorption on silica-gel and, like’g, it produces cleanly
ketone ;9 upon hydrolysis with 80% acetic acid.

It is noteworthy that treatment of the chlorinated bicyclic sulfones’g,'g or'z with LAH
under conditions different than those discribed (i.e., less LAH or low temperatures) results
in reduction only. Thus, from 1, a whole range of reduction products, namely 11, 12, 7, 13,
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C1
0

4 Z Cl1

Cl

o
2

[\ c

S S0, i3
/ / CH2=C—?=CH-SOZMgBr
CH3
’1& X=endo-C1, Y=H 13 14
12 X=Y=C1 -~ ~
~

In an attempt to gain some insight into the mechanism of the extrusion reaction, the
sulfinate salt ;39 was treated with LAH under the above conditions, expecting a reductive
cleavage of the C-S bond. This was done with the idea that an analogous aluminium sulfinate
could be formed as an intermediate in our reaction and undergo a similar cleavage. Dimethyl
butadiene was indeed obtained from }3, but in rather low yields (7-10% as the maleic anhydride
adduct). It is now believed that the reaction proceeds rather by thermal cleavage, through
considerable lowering of the transition state for a cheletropic elimination of SOZ’ the LAH
serving first as a catalyst and then as a binding and reducing agent of the liberated SOZ.
This assumption is based on the observations that the reaction is almost instantaneous with

the solid sulfones, some of which are barely soluble in ether, and that, on the other hand,
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there is no reaction at all with such sulfones that cannot undergo a cheletropic elimination
of SO2 {such as PhSOZR). Further work is needed, using deuteriated sulfones and sterically
labeled sulfones, in order to distinguish between the two possibilities. Whatever is the
mechanism here, it must be different from that of the retro Diels-Alder reaction of the
triazolinedione adducts of dienes, promoted by LAH,10 where a reductive cleavage of the
urazole ring occurs first, followed by formation of an azo compound which thermally loses
nitrogen. It also must be different from that of the ring contraction of cyclic five-
membered «-sulfonylcarbanions, also promoted by LAH,11 where reduction only occurs in the

absence of a-substitution.
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