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Improved Syntheses of Benzo-1,4-dithiin and of Benzo-
1,4-oxathiin

J. H. VerneneN, H. KLOOSTERZIEL®

Gorlaeus Laboratories, University of Leiden, P. O. Box 75, Leiden,
The Netherlands

Parham and coworkers® 2 have synthesized benzo-1,4-dithiin
(1a)and benzo-14-oxathiin (1b)from 1,2-dimercaptobenzene
and 2-mercaptophenol, respectively, by various routes with
yields never exceeding 40%,. We describe here the syntheses
of 1a and 1b starting from thiophenol (2a) and phenol
(2b) with approximately 509, overall yields. The key step
[step 3] is the novel synthesis of benzoannelated sulfur-heter-
ocyclic systems by an intramolecular sulfenylation of thiosul-
fonates®*. Reactions of the type [step 2] have repeatedly
been described by Dunbar®. In our hands the method used
for the introduction of the double band [step 4] was superior
over other ones (such as by way of a sulfoxide).
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2-Bromocthyl phenyl sulfide (3a) was obtained as described by
Kochi, et al.%; b.p. 136 137°/15 torr; yield: 81%,. 2-Bromoethyl
phenyl ether (3b) is commercially available.

Preparation of 2-(Phenylthio)-ethyl Methanethiolsulfonate (4a):

A solution of 3a (0.1 mol) and potassium methanethiolsulfonate”
(0.12mol) in ethanol (150 ml) is heated under reflux for 1.3h.
The solvent is then removed under reduced pressure. Chloroform
and water are added to the residue. The organic layer is washed
with water and dried over magnesium sulfate. After removal of
the chloroform, 2-(phenylthio)-ethyl methanethiolsulfonate (4a)
remains as an oil; yield: 95%; n3®=1.6015 (lit.>: n3*=1.6080).
Similarly, reaction of 3b after 66 h reflux gave 2-(phenoxy)-ethyl
methanethiolsulfonate (4b); yield: 96%: m.p. 45--46° (lit.® m.p.
45.-46.5°).

Preparation of Benzo-1,4-dithiene (5a):

To a stirred solution of 4a (185.7 g, 0.75 mol) in dry nitromethane
(1.51yis added rapidly at room temperature a concentrated solution
of aluminium chloride (100 g, 0.75 mol) in nitromethane. After
20 min (N.B. this is important to optimise the yield) the reaction
is stopped by addition of 3 N hydrochloric acid (1.5 I). Upon
addition of chloroform (1.5 I) the organic layer is washed twice
with 109 sodium hydrogen carbonate solution (0.75 1) and twice
with water (0.75 1). The organic layer is dried with magnesium
sulfate and the greater part of the solvent is removed under
reduced pressure. Fractionation of the residue gave benzo-1.4-di-
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thiene (Sa): yield: 91.6 g (739,): b.p. 88-90°/0.05 torr (lit.”: 82.2 to
85°/0.18 torr): n3® = 1.6710 (lit.": np’ = 1.6713).

Similarly, reaction of 4b gave (reaction time 10min) benzo-1.4-
oxathiene (5b): yield: 767, : b.p. 82 85°/0.15 torr (lit.®: 90°/2 torr);
ni’=1.6117.

Preparation of Benzo-1,4-dithiin (1a):

Asolution of distilled sulfuryl chloride (80.0 g,0.59 mol) indichloro-
methane (100 ml) is added to a refluxing solution of Sa (94.0
g, 0.56 mol) in dichloromethane (1 1). After 2 h, the solvent is
removed under reduced pressure. quinoline (2.8 mol) is added,
and the mixture is kept at 150° for 2 h. After cooling, a solution
of 3 N hydrochloric acid (1.1 1) and n-hexane (1.1 1) is added.
The organic layer is washed with 3 N hydrochloric acid and water.
Tte organic layer is dried with magnesium sulfate. the greater
part of the solvent is removed under reduced pressure, and the
residue is fractionated through a 20-inch vacuum jacketed Vigreux
column; yield: 70.6 g (76%,): b.p. 104-107°/0.50 torr (lit.! b.p.
67-70°/0.1 torr); n3®==1.6738 (lit." n*=1.6754).

Similarly reaction of 5b gave benzo-1,4-oxathiin (1b); yield: 78
b.p. 79-81°/0.14 torr (lit.2: 63-65°/0.7 torr): ni®=1.6152 {lit.:
ng = 1.6168).
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