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The reaction of sulfur dioxide with 1,3-dienes can, in principle, yield either a 2,5-
dihydrothiophehe, 1,1-dioxide 1 (reaction a) or 3,6- d1hydro -1,2-oxathiin-2-oxide 2 (reaction b).
Both the formation of 1, the result of a 2 + 4 (n + ﬂw) cycloaddition reaction and the
corresponding cycloreversion (c) have been well known for over 60 years.z’3 Several years ago,
we described several examples of the 2 + 4 (w + nm) cycloreversion of 2 (reaction d) and the
benz-fused analogue lL.4 More recently, Heldeweg and Hogeveen™ reported the first example of
a2+4 (m+ ) cycloaddition between the strained diene 3 and 502’ which yielded the sulfinate
ester 4 if the reaction was carried out below 20° and the sulfone 5, the result of a 2 + 4
(m + wm) cycloaddition above that temperature. Both products were isolated as the rearranged
materials 6 and 7.
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We would Tike to report a second example of the 2 + 4 (m + wm) 1,3-d1‘ene-502 cycloaddition
reaction and a measure of the competitiveness between the processes leading to the 6 and 5-
membered ring compounds.6

We had chosen to investigate the reaction between 502 and o-quinodimethane 8, generated
below room temperature. Thus oxidation of 1,2,3,4-tetrahydrophthalazine 9 with HgO7 at -20° to
+20° in the presence of 5028 afforded, via 10 and 8, the sulfinate ester 11 and the sulfone 12
in an 90 * 4:10 ratio, (45% yield based on the hydrochloride of 9}. The nmr spectrum of the
crude reaction mixture showed only the presence of 11 and 12. Their identity was clearly
established by comparison with the spectra of both pure 11 and 12, and 11 partly isomerized
to 12 which were available from our earlier studies. Investigation of the reaction mixture at
various times during the reaction revealed the presence of both isomers, thus showing that 12

was not formed due to isomerization during wonr'kup.]0
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The 90:10 ratio of 11:12 can therefore be taken to reflect the ratio of the two cyclo-
addition reactions and translated into a AAG+ of approximately 12 Kcal/mole in favor of the
™+ 7% vs. n + wn cycloaddition between S0, and 3.
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4 + 2 (m + 7n) type cycloadditions are commonly observed between 1,3-dienes and several
structural analogues of SO, such as N-sulfinyl amines (RN=S=0)]1 and sulfines (R2C=S=0)12;
selenium dioxide also reacts with dienes to give 6-membered ring seleninic estelr*s.]3 In contrast,
in the case of simple 1,3-dienes and 502, the formation of sulfinate esters has not been observed
probably due to their instability. For example, 3,6-dihydro-1,2-oxathiin-2-oxide 13 and its
6-phenyl analogue, generated from 14 and 502C12 both decomposed within seconds at 0°. Thus,
under the usual conditions of the S0,-1,3-diene reaction (25°) only the stable 2,5-dihydro-
thiophene 1,1-dioxides are obtained.2,14
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