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Abstract: 2,5-Dimethylene-2,5-dihydrothiophene (1), prepared by the pyrolysis of 5-methylthenyl benzoate (3), has

been detected by low-temperature NMR spectroscopy. 1 reacts with triplet oxygen to form a cyclic bisperoxide 6. Upon

heating, 6 decomposes to give 2,5-bis(hydroxymethyl)thiophene (7), 2-formyl-5-hydroxymethylthiophene (8) and 2,5-

diformylthiophene (9) in a ratio of 1:2:1, respectively.

The reactive 2,5-dimethylene-2,5-dihydrothiophene (1), a thiophene analogue of p-quinodimethane (2),!-10
has been prepared both in solution? and by pyrolysis,!! and its UV and IR spectral data have been reported by
matrix isolation technique.!! Compound 1, once generated, undergoes di- and trimerization reactions to give a
cyclic dimer and a cyclic trimer. In this communication we report the detection of 1 by low-temperature NMR
and the result of the reaction of 1 with triplet oxygen.
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1 was prepared by the flash vacuum pyrolysis (FVP) of 5-methylthenyl benzoate (3) at 600 0C and ca.
10 -2 torr by the procedure that has been previously described.!? !H and 13C NMR spectra of the product
mixture collected in predegassed 1:1 mixture of CDCI5/CS; at -75 0C indicated that 1 was the primary pyrolysis
product of 3 in 90% yield.!> When the product mixture was warmed to room temperature , 1 was converted to
cyclic dimer (4, 5%) and trimer (5, 30%)!4 along with substantial amounts of polymers. A similar result was
obtained when 1 was collected in predegassed CH,Cl,. However, when 1 was collected in CH,Cl; without
preclusion of oxygen, the major product formed was a cyclic bisperoxide 6 (45%) along with small amounts of 4
(trace) and 5 (3%).

) FVP CS,/CDCl,
/Q\/OC(O)P" ‘PhCOH 1 predegassed 1

3 CH.,EC|21302

s

0-0
-0

\ /

4175



4176

When oxygen was bubbled through the solution of 1 in CH,Cl, at -78 °C and allowed to warm to room
temperature, 6 increased to 83%. This shows that atmospheric triplet oxygen was responsible for the oxidation
of 1 to 6. Based on the poor solubility of 6 in ether, 6 can be purified by washing it with ether and redissolving
it in either CH,Cl, or CHCl3. The structure of 6 was determined from its 1H and 13C NMR spectral datal5 and
CIMS spectral data, by using CHy as a reactant gas, in which a [M+1]* peak at 285 was observed.!5 Further
evidence for the formation of 6 was obtained by reducing 6 with LiAlH,4 in THF, from which 2,5-
bis(hydroxymethyl)thiophene (7) was formed as the sole product.

p-Quinodimethane (2) is known to behave chemically as a diradical® and react with triplet oxygen to give
poly-p-quinodimethane peroxide.3 It is plausible that a diradical form of 1 may be involved in the reaction of 1
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Furthermore, when the solution of 6 in CH,;Cl; was kept at room temperature for more than two weeks, 6
decomposed to give a quantitative yield of 7, 2-formyl-5-hydroxymethylthiophene (8) and 2,5-
diformylthiophene (9) in a ratio of 1:2:1, respectively.
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with oxygen.
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1: 'H NMR (1:1 CS2/CDCls, -75 9C) § 6.46 (s, 2H), 5.19 (s, 2H), 4.96 (s, 2H); 13C NMR (1:1

CS,/CDCl5, -75 0C) 6 149.02, 134.99, 104.06.

1H NMR and mass spectral data of 4 and 5 are identical to that of the authentic sz mples.? 4: 13C NMR

(CDCly) 8 151.18, 126.80, 32.12. 5: 13C NMR (CDCl3) § 140.30, 124.31, 31.17.

15. 6:'H NMR (CDCl;) 5 6.91 (s, 4H), 5.03 (s, 8H); 13C NMR (CDCl3) & 139.46, 127.91, 71.17;
CH,4-CIMS m/z (rel. int.) 285 (1, M*++1), 143 (100, M+/2 +1), 127 (38).
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