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REACTION OF a,a'- BIS(TRIMETHYLSILOXY)SULFIDES WITH LOW VALENT TITANIUM REAGENTS

T.H. Chan*, J.5. Li*, T. Aida and David N. Harpp

Department of Chemistry, McGill University, Montreal, Quebec, Canada H3A 2Ké

Summary: We have shown that low valent titanium reagents reductively couple
o,a'-bis-(trimethylsiloxy) sulfides giving oletins in good yield. With unsymmetri-
cal 1, mixed olefins are obtained suggesting an intermolecular pathway. Finally,
we have demonstrated that trans-episulfide 3 is quantitatively converted to trans-
stilbene. e

Ever since their discovery by McMurry] in 1974, low valent titanium compounds
have been found to be effective deoxygenation reagents because of the high affin-
ity of titanium for oxygen. Such reagents have been used for the reductive
coupling of carbonyl compounds to o]efins], deoxygenation of epoxides2 and
1,2-glycols, and the 1ntramolecu1af cyclization of certain 1,3-glycols to cyclo-
propanes3. However, 1ittle work has been done on the reaction of such reagents
with organosulfur compounds; we wish to report on some of our results in this
area.

Recently, we initiated a program to examine the chemistry of a-functionalized
su]fides4. In the course of the study, a series of a,a'-bis-(trimethylsiloxy)~
suifides (1) have been prepared5’6. We became interested in the possibility of
the reductive deoxygenation of 1. We found that l reacts with the titanium (I1)
reagent derived from a 4:1 mixture of TiC13 and LiA1H4] to give the correspond-

ing olefin (2) in good yield (Table).
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A general procedure is as follows: to 30 ml of dry THF was added 10 mmol

of a 4:1 premix T1C13—L1A]H4 reagent in small portions at room temperature

under N2 atmosphere. After the mixture was stirred for 3/4 hour, a solution of
1 mmol of a,a'- bis(trimethylsiloxy)sulfide (1) in 2 ml1 THF was added and the
reaction mixture was refluxed for 12-48 hrs. The cooled reaction mixture was

poured into 40 ml of water and extracted with ether. The organic solution was

washed, dried (MgSO4) and evaporated in vacuo to yield the product olefin 2.
They were identified by GC/MS and purified by preparative GC or TLC; structures
were confirmed by ]H nmr.

(1)

(2)

(3)

(5)

The following observations are relevant.

Most of the reactions were carried out using commercially available titanium
reagent (4:1 TiCI3-L1A1H4)7. Reagent prepared by ourselves was equally
effective.

Under identical conditions, benzaldehyde gave a much poorer yield of stilbene
than the conversion of la to stilbene. This suggests that the reaction of
aso'- bis(trimethylsiloxy)sulfides (1) with low valent titanium reagent
does not proceed by the reversion of 1 to aldehyde first.

Aliphatic olefins (Table, entries 10 and 11) were formed in good yield as
well. 1In our hands, the conventional McMurry coupling of simple aliphatic
aldehydes gives olefins in poor yield.

When trans-1,2-diphenylepisulfide (3) was reacted under identical conditions
with the titanium reagent, trans-stilbene was formed quantitative]ys. Thus,
an episulfide is a plausible intermediate in the transformation of 1 to 2.

Phy S\ _H Ti( —
2 H>/ 3(,,,, > H>_'<,,., 2

Using either a cross-over experiment or unsymmetrical 1 (1f or 1g), it is

clear that the product olefin is a mixture of symmetrical and unsymmetrical
2 (Table, entries 12 and 13). We have further established by a control
experiment that the unsymmetrical olefin 2f (R]=Ph—, R2=CH3CH2CH2-) could
not have undergone metathesis under the reaction conditions by the titanium
reagent. This suggests that in the transformation of 1 to 2, an intermolec-
ular pathway predominates over any intramolecular pathway.

It is clear from our results that low valent titanium reagents can be

effective ags desulfurization agentsas well. We intend to examine the reaction of
other organosulfur compounds so that a general pattern may emerge in the future.
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