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Summary: A series of phenoxathiins (J) were produced by the reaction between spircepoxy-2,4-
cyclohexadienones (5) and the pentachlorothiophenolate anion. The spiroepoxycyclohexadienones
(8) may be regarded as polarity-reversed masked phenols in these reactions.

Recent reportsl'2 have shown an interest in the synthesis and properties of phenoxa-
thiins and their aza analogues. Standard preparations of phenoxathiins are shown in Equations
(1) and (2) for the parent compound (_2_)3 and a dipyridophenoxathiin (3). The Ferrario reactlon3
for the cyclization of diphenylethers (Equation 1) has been used to produce a number of pheno-
xathiins but the presence of labile functional groups in the diphenyl (1) limits the scope of

the reaction.
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We have been 1investigating the chemistry of the spiroepoxy-2,4-cyclohexadienone ring
system with nucleophiles and we wish to report some of our results on the synthesis of a series
of highly substituted phenoxathiins.

The spiroepoxycyclohexadienones (5a-c) were prepared by the sodium periodate4
(methanol) oxidation of the salicyl alcohols (4a-c). The spiroepoxy compounds (5a~c) on reaction
with pentachlorothiophenol (6) under basic conditions (NaOH, EtOH, H20) gave the tetrachloro-
phenoxathiins (7a-c) in yields of 50-90%. The products were characterized by elemental analysis,
13C and "H n.m.r. spectroscopy, and high resolution mass spectrometry.

On reaction with p-chlorothiophenol i1n the presence of sodium hydroxide, the spiro
compounds (S5a-c) gave the anticipated 2-hydroxy-4'-chlorodiphenylsulphides (8a-c) together with
formaldehyde which could be trapped as a dimedone adducts. As these substitution products (7a-c
and 8a-c) may be formally derived by substitution of the corresponding phenols under nucleophilic
conditions, the spiroepoxycyclohexadienones may be regarded as masked phenols with reversed

polarity.
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We envisage the mechanism of the reaction for the formation of the phenoxathiins

proceeding as shown in Scheme 1 in which the first step is the nucleophilic displacement of the

alkoxide at the quaternary spirocyclic carbon.

A reverse aldol reaction followed by the

intramolecular displacement of chloride would then produce the phenoxathiins.
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Scheme 1

We are currently investigating reactions of these spiroepoxy compounds with other

nucleophiles as possible pathways to novel heterocycles.
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