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1,3-Dipolar Cycloadditions of Nitrile Sulphides to 1,4-Quinones: a
Route to Novel Isothiazolonaphthoquinones and
Bis-(isothiazolo)benzoquinones

By R MicHAEL PaTton* and JounN F Ross
(Department of Chemustry, Umversity of Edinburgh, West Mawns Road, Edinburgh EHY 3] J)

and JoHN CrROSBY*
(Imperial Chemical Industries Lid , Organics Diwvision, PO Box 42, Hexagon House, Blackley, Manchester M9 3DA)

Summary Nitrile sulphides, generated by thermolysis of
1,3,4-oxathiazol-2-ones, react with 1,4-naphthoquinone
and 1,4-benzoquinone to yield the isothiazoloquinones
(4)—(6)

WHILE the 1,3-dipolar cycloaddition reactions of nitrile
sulphides (1) with alkynes and nitriles are well known and
provide convenient routes to isothiazoles! and 1,2,4-thiadi-
azoles,? the corresponding process for alkene dipolarophiles
yielding 1sothiazolines (2) has received much less attention 3,4
Alkenes employed have been restricted to those suitably
activated (e g dimethyl fumarate), and no cycloadduct

was 1solated from the reaction of (1a), generated by therm-
olysis of the oxathiazolone (3a), with 1,4-naphthoquinone 4
Formation of the dithun (7) was, however, claimed as
evidence for a transient labile adduct in this latter case
We now report that nitrile sulphides generated in the
presence of excess of 1,4-naphthoquinone (NQ) and 1,4-
benzoquinone (BQ) do yield adducts the corresponding
1sothiazolonaphthoquinones (4) and bis-(1sothiazolo)benzo-
quinones (5 and 6)

A solution of (3a) (56 mmol) and NQ (168 mmol) 1n
xylene (250 ml) was heated under reflux until hplc
analysis showed complete consumption of (3a) (after ca
12h) The reaction mixture was worked-up to give the
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dithiin (7) (1-3 mmol),* benzonitrile (63%)%, and 3-phenyl-
isothiazolonaphthoquinone (4a) (369,) as an orange solid,
m.p. 217—219 °C. Similarly, (3b) and NQ after 5 h gave
(4b) (42%, m.p. 228—229 °C) and 4-methoxybenzonitrile
(529%,), and (4c) (329, m.p. 147—149 °C) was obtained
from (3c) and NQ after 4 h.

Thermolysis of a mixture of (3b) and BQ (1:4) under
similar conditions led to the formation of (5b)(339%,, m.p.

1195

214—215 °C), with some (6b) (1%, m.p. 269—271 °C) as co-
product. Likewise, (3c) with BQ gave (5¢) (199, m.p.
221—222 °C).

In these reactions nitrile sulphides closely parallel the
behaviour of nitrile oxides.® Benzonitrile oxide (8) with
NQ yields (9), presumably via 1,3-dipolar cycloaddition of
(8) to the alkenic double bond of NQ to form a tautomeric
mixture of the isoxazolinoquinone (10) and the isoxazolo-
dihydroxynaphthalene (11), with (9) being formed by
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subsequent oxidation by excess of NQ. Similar behaviour
in the case of nitrile sulphide (1a) would lead to the ob-
served compound (4a) via (12) and (13).

(Received, Bth September 1980; Com. 973.)

T Nitrile by-products are frequently observed and have been attributed? to fragmentation of the nitrile sulphide competing with the

cycloaddition process.
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