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THE SYNTHESIS OF NEW 3,4_DIMETHYLENETHIOLANE DERIVATIVES 
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%?%: 
A convenient synthesis of the two new 3,4_dialkylidenethiolane derivatives 11 

, starting with the readily available condensed heterocycle 6 is described. Besides 
theirsynthetic utility as 1,3-dienes, these compounds are also of-interest for the 
preparation of tetramethyleneethane diradical precursors. 

Since the preparation of the structurally unusual but relatively stable (double) exocyclic 

double bond isomer of g-xylene, 4,5-dimethylenecyclohexene (l), was first reported over three 

decades ago by Bailey and Rosenberg', a variety of other such isomers has been reported, in- 

cluding the corresponding five-membered oxygen2, nitrogen3 and sulfur4 heterocycles (1). Of 

the last three compounds, 3,4_dimethylenethiolane (2, X=S) has received the most attention 5-9 . 

Its first synthesis by Gaoni was soon followed by the preparation of the two derivatives (J)8 

and (4)'. Besides their inherent structural interest, 3,4_dialkylidenethiolanes are also of 

1 g (X=O,NR,S) 2 4 2 

synthetic interest as 1,3-dienes for various addition and cycloaddition reactions. They 

undergo oxidation to sulfones 4,899 , which after Diels-Alder cycloaddition and subsequent 

stereospecific cheletropic 
10 

extrusion of sulfur dioxide 
11,12 , provide new conjugated dienes. 

An elegant application of this approach has been made by Beetz and Kellog8 in the preparation 

of a tetramethyleneethane (TME) diradical (5) precursor. TME or 2,2'-bisallyl diradicals are 

the generally accepted intermediates in the well known and extensively studied dimerization 

of allenes to 1,2-dimethylenecyclobutanes 
13 , and in the thermally induced rearrangements of 

the latter14. In view of the interest in such systems , we now report the synthesis of the 

two new 3,4_dialkylidenethiolanes (11) and (13). - 
Previously, we have reported a facile synthesis of the novel 1,1,4,4-tetramethyl_lH,4H- 

thieno[3,4_c]thiophene (5) by the action of lithium methoxide on y,y-dimethylallenyl thio- 
.- 

cyanate'5. While investigating the 

that it provides a convenient entry 

lanes (11) and (13)(Scheme 1). - - 

chemistry of this condensed heterocycle, we have found 

to the synthesis of the two new 3,4_dialkylidenethio- 
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Scheme 1 
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Addition of a carbon tetrachloride solution of bromine to compound (5) at room temperature 

gave the cis-dibromo-1,4 adduct (L)16 exclusively and instantaneously (Scheme 1). This result 

is of interest because the addition of bromine to various cyclic and acyclic 1,3-dienes is 

frequently neither regio- nor stereospecific; however, high e-stereoselectivity pertains for 

cases which also show a high ratio of 1,4- to l,Z-addition 17 . Methanolysis of (L) in the 

presence of triethylamine provided the corresponding dimethoxy derivative, a double monothio- 

acetal, as a mixture of cis and trans isomers. 18 -- However, addition of methanol to a preheated 

sample of compound (7) in the absence of base gave the crystalline, stable, 1,1,4,4-tetra- 

methyl-lH,4H-thieno[3,4-c]thiophene-6-dihydro-3-one @)16 rapidly in 70% yield. A tentative 

mechanism to explain the formation of thiolactone (8) is shown in Scheme 2. Both the methano- - 
lysis of (7_) and subsequent work-up were performed under anhydrous conditions. 
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While each of the generally recognized methods for converting lactones to cyclic ethers 

suffers from distinct structural limitations 
19 , apparently no general method for the conversion 

of thiolactones to cyclic sulfides has ever been published. Our initial attempts to employ 

Pettit's reagent derived from lithium aluminium hydride and boron trifluoride etherate, which 

is very effective with certain lactones ", failed completely to reduce thiolactone (8). On 

the other hand, use of a similar procedure, a reagent derived from lithium aluminium hydride 

and aluminium chloride, originally employed for the reduction of o,B-unsaturated ketones 
21 

re- 

sulted in reduction of the thiolactone and formation of 1,1,4,4-tetramethyl-lH,4H-3,6-dihydro- 

thieno[3,4-clthiophene (2)16 in 90% yield. Oxidation of this compound with MCPBA at room 

temperature afforded the corresponding bis sulfone (10)16 directly. The latter, which dis- - 

solves poorly in chlorinated solvents was recrystallized from acetonitrile. Pyrolysis of (10) - 

at 185-190' for ten minutes affords 2,2-dimethyl-3-methylene-4-isopropylidenethiolane-l,l- 

dioxide (fi)16, the first 3,4_dimethylenethiolane derivative which bears alkyl substituents 

on the diene system in 68% yield. It is noteworthy that tetramethyleneethane diradical deri- 

vative (5, R=Me) is separated from (11) by a mere sulfur dioxide bridge. Compound (11) and - 

its analogues may well serve as a convenient precursor for this elusive class of compounds 839 . 

Oxidation of thiolactone (8) in chloroform at 0' using only two mole equivalents of MCPBA 

affords monosulfone (12)16 exclusively in 80% yield. The latter is readily pyrolyzed by the - 

gas chromatograph technique 
llb , and affords 2,2-dimethyl-3-methylene-4-isopropylidenethiolane- 

5-one (13) in 74% yield, after two minutes at 135'. - We note that bicyclic compound (S) is 

composed of a thiolactone ring fused to a thiolane ring. The absence of any observable 

reaction in the thiolactone moiety upon treatment with MCPBA under these conditions is 

explained in terms of the low reaction temperature employed for the transformation of (8) 

to (12). In previously reported examples22ayc the conversion of u-ketosulfides to the - 
corresponding sulfones required substantially higher temperatures. Considering that MCPBA 

oxidations of sulfides proceed via electrophilic mechanisms 
23 , it is not surprising then, 

that the more nucleophilic,nonconjugated sulfur in compound (8) is oxidized with greater 

facility. 
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