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Summary: It was found that the reaction of five-membered cyclic trithiocarbonates with 
n-butyllithium in tetrahydrofuran is applicable to the preparation of unsymmetrical 
linear trithiocarbonates and further to the interconversion of cis- and *runs-olefins. 

Five-nx?r&ered cyclic tii'chiocarbonates have been s& to be in general readily accessible 

and syntheticallyusefulcoqounds. 1-5 In this letter, we wish to report our findings con- 

cerning reactions of the trithiocarbonates with n-butyllithium (n-BuLi) in tetrahydrofuran. 

When the reaction of 1,3-dithiolan-2-thione& which is the siqlest mdxr of the atove- 

mzntioned trithiccarbonates, with n-BuLi in tetrahydrofuran was quenched. with methyl and ethyl 

i&ides, n-butylm&hyltrithiocarbonate 4~and n-butylethyltrithiccarbonate d were 

obtained (77 and 72% yield, respectively). It seems reasonable that the reaction involves 

direct attack1 of the nucleophile on the sulfur of the thiccarbonyl leading to an intermediate 

anion 2_and subsequent fragmentation of_?_to an olefin and n-butyl trithiocarbonate anion 3. 
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Although we have only investigated the reactions with methyl and ethyl icdides as 

alkylating agent, it is clear that the 1,3-dithiolan-2-thione route is of considerable 

the 

potential and can furnish an alternative means of preparation of unsyrmdxical linear trithio- 

carbonates.6-8 

More inportant from the synthetic point of view is the discovery that this constitutes, 

together with the reaction proposed by Overberger and Drucker,3. a new process of the intercon- 

version of cis- ma trans-olefins. For example, cis- and trans-stilkene are converted to 
trans-4,5-diphenyl-l,3-dithiolan-2-thione&and its cis-is~r~respectively. Thus, the 

carrpound&was reacted with n-B&i in tetrahydrofuran at -78OC to afford trans-stillxne in 

100% yield. Similarly, cis-stilbene was obtained free of isomzic iqxrity in 99% yield from 

,6_. Treatm?nt of trans-1,2-cyclocctene tiithiccarlxnate 2 which is easily accessible frcxn 

cis-cyclozxdzene, with n-BuLi in tetrahydzofuran at -78°C for 2 hr afforded trans-cyclccctene 
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of 298% purity in 39% yield. The elimination reaction of these cyclic trithi ocarbonateshas 

been performsd by heating at reflux with triethyl phosphite for 24-50 hr.2 In contrast, the 

reactionwith n-BuLiproceeds rapidlyatlowtenperature, andhencewouldbe utilized for the 

preparation of an olefin which is sensitive to elevated teaperatures. 

Synthesis of% To a solution ofl_,(1.36 g, 10 rnml) in tetrahydrofurau (10 ml) at -78T 

was added a 1.56 molar solution (7.7 ml, 12 asol) of n-B&i in hexane under nitrogen. After 

3Omin,methylicdide (orethyliodide) (12 mml) was addedand themixturewas stirred for 

3 hr at -7PC. Itwas pouredintoalargequantityofcoldbrine andextractedwith several 

portionsofether. The ambinedetherealextractswere driedaudthe solventwas remvedto 

give the residual products. Colmm chromtographies were performad on silica gel. 

Conversion of trams-stilbene to cis-stilbene: The intermediate trithicxzarbona~~was 

prepared from tram-stilbene by the procedure cilmL3 To a solution ofu0.288 g, 1 mml) 

in tetrahydrofuran (2 ml) at -78T was added a 1.56 molar solution (0.71 ml, l.lml) of YZ- 

BuLiinhexaneundernitrogen. The mixture was stirred for 45 min at -78T protected frcan 

daylightandworkedupas above. tram-Stilbene was also formed by the similar procedure fr0an 

cis-stilbene. 

Synthesis of trans-cyclccctene: The reaction ofA(1.03 g, 4.71 mml) in tetrahydrofurm 

(5 ml) with a 1.56 mlar solution (6.6 ML, 10.3 ml) of n-BuLi in hexane under the similar 

conditions, except for reaction tine (2 hr), provided trans-cyclooctene. The yield was deter- 

mined by gas chrornatographic analysis. 

The present findings offer the possibilities for the preparation of unsymstrical linear 

trithirxarbonates and further for the easy interconversion of cis- and truns-olefins. 
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