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A new ring-expansion of 2-phenylmethylene-2H-1,4-benzothiazin-3(4H)-ones (1) to give 2,3-dihydro-3-oxo-
2-phenyl-1,5-benzothiazepin-4(5H)-ones (3) has been developed; an episulphonium ion intermediate could be

involved.

Only a few examples of the ring-expansion of 1,4-benzothia-
zines into 1,5-benzothiazepines have been reported.!»®* The
juxtaposition of the exo-methylene grouping to the sulphur in
the 2-phenylmethylene-2/-1,4-benzothiazin-3(4H)-one sys-
tem prompted us to explore a new route to the corresponding
1,5-benzothiazepine system.

This paper describes a simple conversion of the [,4-
benzothiazines into the 1,5-benzothiazepines which appears
to involve an episulphonium ion intermediate. The ring-
expansion proceeds under mild conditions and gives high

yields. In principle it is widely applicable to the preparation of
the thiazepine system.

The 4-methyl-2-phenylmethylene-2 H-1,4-benzothiazin-3-
(4H )-one derivatives (1a—c) were prepared easily by condensa-
tion of the parent 2H-1,4-benzothiazin-3(4H)-one with the
corresponding benzaldehydes followed by methylation.?*
Trimethylsilyl chloride (6 mmo!) was added to a solution of
the 1,4-benzothiazine (1a) (2 mmol) in tetrahydrofuran and
this was followed by the addition of 309 hydrogen peroxide
(7.5 mmol) at —10 °C in portions.> After stirring at — 10 °C
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for 4 h, the reaction mixture was worked up in the usual way

and the chlorohydrin (2a) was isolated in 909, yield. The
structure of (2a) was confirmed by spectral data,} mass
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T All new compounds gave satisfactory microanalytical results
and spectral data consistent with their proposed structures.

451

spectrum m/z 320 (M*+); 'H n.m.r. (CDCl,, &) 6.60 (1H, s,
=CHCI); i.r. (Nujol, cm™!) 3300 (OH). The reaction of (1a)
with trimethylsilyl hydroperoxide,® which was generated
in situ from trimethylsilyl chloride and hydrogen peroxide,
was the most convenient method of obtaining the chlorohydrin
(2a), presumably via an epoxide intermediate.

Treatment of the chlorohydrin (2a) (1.5 mmol) with silver
carbonate (2.0 mmol) in tetrahydrofuran for 30 min at 0 °C
gave 2,3-dihydro-5-methyl-3-oxo0-2-phenyl-1,5-benzothiaze-
pin-4(5H)-one (3a) in 889, yield. The formation of an enol
acetate and phenylhydrazone and the spectral data, e.g. i.r.
(neat, cm™?) 1720, 1670 (C=0); *H n.m.r. (CDCl;, §) 5.42 (1H,
s, SCHCO), are consistent with the 1,5-benzothiazepine
structure (3a). In order to eliminate the alternative 1,4-
benzothiazine structure, 2-benzoyl-4-methyl-2H-1,4-benzo-
thiazin-3(4H)-one (7) was prepared by the condensation of
4-methyl-2H-1,4-benzothiazin-3(4H )-one with methyl benzo-
ate in the presence of sodium hydride in dimethyl sulphoxide.®
The spectral data of (3a) were clearly different from those of
(7) and therefore the 1,5-benzothiazepine structure (3a) was
confirmed. Analogously, the 1,4-benzothiazines (1b,c) were
converted into the 1,5-benzothiazepines (3b,¢) respectively in
high yields.

Treatment of (1a) (5 mmol) in toluene containing acetic acid
with lead tetra-acetate (6 mmol) resulted in the formation of
the diacetoxy derivative (4) in 76 % yield. Compound (4) could
be formed as shown by (A). The diacetoxy derivative (4) was
partially hydrolysed with 109, hydrochloric acid to give the
monoacetoxy derivative (5) (80 %) which was identical in every
respect with a sample obtained in 30 %} yield from the reaction
of (1a) with hydrogen peroxide-acetic anhydride.® Further
treatment of (5) with 109 sodium hydroxide gave the di-
hydroxy derivative (6) approximately quantitatively. The
dihydroxy derivative (6) was obtained directly from (4) on
hydrolysis with 10%{ sodium hydroxide. Ring-expansion to
form (3a) was also achieved, in 75 9 yield, by the treatment of
(6) with thionyl chloride in tetrahydrofuran.

The ring-expansion of (2) to give (3) can be reasonably
explained by the intermediacy of an episulphonium ion as
shown by (B). The thionyl chloride catalysed conversion of (6)
into (3a) could also involve the episulphonium ion (B) as a key
intermediate. It has been proposed that the ring-contraction of
pyrimido-1,5-benzothiazepines to pyrimido-1,4-benzothia-
zines proceeds via an episulphonium ion intermediate.” An
episulphonium ion intermediate has been considered for a
number of ring-contractions and ring-expansions of sulphur-
containing heterocycles.® In contrast to previous examples,
this work provides a novel example of the ready ring-expansion
which may arise from an episulphonium ion intermediate
possessing a tertiary hydroxy group in the bridgehead.
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