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Abstract: Thermolysis of phenacyl sulfoxide bearing some nitrogen-containing
heterocycles in the presence of 2,3-dimethyl-1,3-butadiene led to 6-benzoyl-5,6-dihydro-
3,4-dimethyl-2H-thiapyran. This product was considered to be formed by the Diels-
Alder reaction of the diene with thioaldehyde formed initially by the thermal
decomposition of the sulfoxide. Copyright © 1996 Elsevier Science Ltd

Alky! substituted sulfoxides having B-hydrogen are well known to undergo thermal decomposition by an Ei
elimination mechanism, while other common sulfoxides are usually stable under thermal conditions. Meanwhile,
in the fragmentation reaction of sulfoxides the mechanism has been proposed to go through rearrangement to
sulfenic ester (RSOR') previously.] Quite recently, substantive evidence for the existence of a sulfenic ester in
the reaction of certain sulfoxides has been demonstrated.” As a part of our continuing work, we have studied the
thermal reaction of phenacyl sulfoxides bearing nitrogen-containing heterocycles and found a further example in
which the intermediacy of the sulfenic ester would be involved.

N-Oxypyridyl phenacyl sulfoxide (1a) was heated in an inert solvent, such as dioxane, toluene or
bromobenzene, at 120°C for 5 days in a sealed tube, expecting to detect the products derived from the sulfine
which may be formed by the abstraction of the active o-hydrogen by the N-oxide group; however, the reaction
only afforded a complex mixture of products. Then the thermal reaction of 1a in dioxane was studied in a similar
manner in the presence of 10 equivalent amount of 2,3-dimethyl-1,3-butadiene at 100°C for 24 br in order to
obtain the trapped adduct of sulfine.
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In this case, unexpectedly, the isolated products were 6-benzoyl-5,6-dihydro-3,4-dimethyl-2H- thiapyran
(5) and 2-hydroxy pyridine N-oxide (3a). Since the low isolated yield of 3a by PLC would be due to its highly
polar nature, the '"H NMR spectrometry of the crude reaction mixture was carried out to reveal that this reaction
proceeds smoothly to give both § and 3a almost quantitatively.

After testing other pyridine derivatives without an N-oxide group as an aryl group, not only the N-oxide
group but simple 2- and 4-pyridyl groups also were found to be useful in this reaction, though the yields of §
were as low as 10% and 36%, respectively. However, other aryl groups such as phenyl, 4-nitrophenyl, 2,3,5,6-
tetrafluorophenyl and thienyl groups did not afford the desired reaction. Other nitrogen-containing heterocyles,
such as 2-pyrimidyl, and 2-benzothiazolyl groups were also found to be effective to afford good yields for the
compound §. ( Scheme 1 )3 The possibility of the formation of § derived from the S-oxide of 5§ formed initially
by trapping of sulfine with diene was tested by heating the S-oxide of § authentically prepared by the oxidation of
5; however, this compound was observed to be stable under the same conditions. Therefore, the compound §
was considered to be formed by the Diels-Alder reaction of 2,3-dimethyl- {,3-butadiene with thioaldehyde (4)
formed initially by the thermal decomposition of the sulfoxide.*

In view of product formation, the only plausible mechanism for this reaction seems to go through sulfenic
ester intermediate (2); however the direct detection of the intermediate (2) by NMR spectrometry was not
successful, probably suggesting the rapid decomposition of the sulfenic ester intermediate (2) to products. In this
reaction mechanism nitrogen-containing heteroaryl and benzoyl groups as well as the formation of stable hydroxy
heteroaromatics would provide sufficient driving force for the rearrangement to the corresponding sulfenic ester
2).

We are now continuing further study to clarify the limitation and the detailed mechanism of this reaction, such
as the kinetic measurements, determination of the substituent effect, ' *O tracer experiments and other factors.
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