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SUMMARY: On heating in sulpholane 4,6-dihydrothieno[3,4-blthiophene 5,5-dioxides give 2,3dihydro- 
2,3-bis(methylene)thiophenes which can be intercepted in Diels-Alder reactions. Sulphur dioxide is a very 
efficient trap for these thiophene xylylenes giving the cyclic sulphones by cheletropic addition. 

There is currently considerable interest in heterocyclic analogues of o-xylylene (1)l and 

several reports of the generation of the thiophene derivative (21, both in solution2 and by flash 

pyrolysiss, have appeared. The high reactivity of this species and its tendency to polymerise 
when produced in high local concentration makes the former approach preferable where 
intermolecular trapping is desired. 

The cyclic sulphone (3) undergoes cheletropic extrusion of sulphur dioxide on heating in a 

solvent at high temperature.4 This is a versatile type of precursor because the sulphone 
structure allows functionalisation of the methylene CH2 groups via the stabilised a-sulphonyl 

anions5 and this has been applied elegantly in steroid synthesis.5htc We now report that this 
approach to xylylenes can be applied to the thiophene system and that this has important 

implications for the generation and handling of other heterocyclic xylylenes because these react 

readily with sulphur dioxide to give sulphones. 

The cyclic sulphone (4; R = H, E = C02Me) is readily available by bischloromethylation of 

methyl thiophene-2-carboxylate, treatment with sodium sulphide and oxidation to the dioxide.6 

Heating in sulpholane at 2OoOC in the presence of a range of dienophiles gives the thiophene 
xylylene (5) - Diels-Alder adducts in good yield (Table)‘. 

Methylation of the sulphone (4; R = H, E = CO2Me) using lithium diisopropylamide (1.1 
equiv.) and methyl iodide (1.1 equiv.) gave a single monomethyl derivative for which ‘Hmr 
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data were consistent with the expected L-methyl isomer (4; R = Me, E = CQMe). The 6-anion 

should be formed in preference to the 4-anion by virtue of the additional stabilising effect of the 

2-ester group.5b Heating of this methyl sulphone in sulpholane in the presence of N-phenyl- 

maleimide gave the adduct (6; R = Me, E = C@Me, X = NPh), (70%), formed by endo addition to 
the E-xylylene (5; R = Me, E = C02Me)s. No vinylthiophene (7) was observed, this being 

consistent with extrusion of sulphur dioxide leading preferentially to the less hindered E-isomer 

for which a competing 1,5-sigmatropic H migration is precluded. 

The cycloaddition of sulphur dioxide to thiophene xylylenes is also a very efficient 

reaction. Thus the thiophene xylylene (2) generated flash pyrolytically from 2-chloromethyl-3- 

methylthiophend is trapped (62%) by co-condensation with sulphur dioxide at -l%OC followed 

by warming to rmrn temperature. That this adduct is the cyclic sulphone (4; R = E = H) is 

confirmed by comparison of its lHmr spectrum with that reported by Wynberg and 

Zwanenburgg, who obtained the compound by bromodecarboxylation of the acid (4; R = H, E = 

COzH), and by our own independent synthesis from the cyclic sulphide (8)lo by oxidation with 

peracetic acid. The thiophene xylylene (2) therefore differs from o-xylylene itself which gives 

mainly the Diels-Alder adduct (9) with sulphur dioxide under conditions of kinetic controlll. 
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On heating in sulpholane with N-phenylmaleimide the cyclic sulphone (4; R = E = H) gave the 

expected Diels-Alder adduct of thiophene xylylene (2); this was identical with that reported from 

alternative precursors to xylylene (2).2a This result has important implications for the 

generation of other heterocyclic xylylenes, a number of which can be generated by flash pyrolysis 

of simple, readily available precursors’. A weakness of the flash pyrolytic approach is that the 

more reactive xylylenes, including (2), undergo rapid polymerisation rather than Diels-Alder 

addition even when the pyrolysate is co-condensed with dienophilesld. However, sulphur 
dioxide appears to be an especially reactive trapping agent, intercepting the thiophene xylylene 
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(2) and other heterocyclic xylylenesl when the flash pyrolysates are co-condensed with sulphur 

dioxide. Regeneration of the thlophene xylylene (2) from the pyrolytically produced adduct by 

TABLE 

XYLYLENE (5) DIENOPHILE ADDUCT 

E=CO@e,R=H Maleic Anhydride Me&C 

E=CO#Ae,R=H 

E=CO$Ae,R=Me 

E=H,R=H 

E=CO&le,R=H Diethyl Fumarate 

E=C&Me,R=H 

N-Phenylmaleimide 

Diethyl Acetylene- 
dicarboxylate 

0 

YIELD 
% 

MP OC 

80 190-192 

78 188-170 

92 187-188 

70 184-185 

85 

85 

74-75 

75-77 

heating ln solution and its successful trapping ln Dlels-Alder reactions suggests that this may 

also be possible with the other heterocyclic xylylenes. Thus the potential of flash pyrolysis for 

the generation of o-xylylenes is extended considerably by this sequence of pyrolysis, trapping 

with sulphur dioxide and extrusion in solution. 
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