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REACTION OF DIPHENYL DISULPHIDE WITH 1,8-DEHYDRONAPHTHALENE

Giorgio De Luca, Adriano Pizzabiocca and Gabriele Renzi

Dipartimento di Scienze Chimiche, Via S.Agostino 1, 62032 Camerino, ltaly

summary: The reaction of diphenyl disulphide with 1,8-dehydronaphthalene gives
benzo[kﬂ thioxantene(%), 1-naphthyl-phenyl-sulphide(6) and naphtho-
D,S—b@ thiet(7). Formation of these compounds is explained via the
intermediacy of the radical species (8).
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Lead tetraacetate oxidation1 of l—amino—naphtho[ﬁ,B—dé]triazine(l) gives the
nitrene(2), whose subsequent fragmentation is expected to give the highly reacti-

ve intermediate 1,8-dehydronaphthalene(3):
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The singlet diradical character of 1,8-dehydronaphthalene is supported by the
stereospecific 1,2-additions to olefinsl, the reactions with halogenated hydrocar
bonsl, and by theoretical argumentsa. Recently, Nakayama et al.4 published their
work on a reaction of (3) with carbon disulphide which involves initial addition
of 1,8-dehydronaphthalene to a sulphur atom; the tendency of (3) to act as an
aryl radical is shown.

In the remainder of this paper, as a further step in our studies5 of the ra-
dical acceptor character of the S atom, the results obtained investigating the

1,8-dehydronaphthalene behaviour towards diphenyl disulphide(4) will be presented
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When to a stirred suspension of lead tetraacetate(5,32 g, 12 mmol) in methylene
chloride(150 ml) is added a solution of the amine(1)(1,84 g, 10 mmol) and (4)
(4,36 g, 20 mmol) in the same solvent(150 ml) rapid evolution of nitrogen occur-

red and the products (5)-(7) are formed (40 min at room temperature).
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Lead salts are filtered off and the methylene chloride is distilled under reduced
pressure. Column chromatography on alumina by elution with light petroleum/benze-
ne yields naphtho E,S—bé]thiet(?)(l%),m.p. 40°Ce, l-naphthyl-phenyl-sulphide(6)
(13%) ,m.p. 39°C7, and benzo[}i]thioxantene(S)(ﬁ%),m.p. 79°C8. More polar eluants
gives discrete amounts of tarry materials. About 50% of the starting diphenyl di-
sulphide(4) is recovered. These compounds are subsequently identified by the
usual spectroscopic methods (infrared, n.m.r. and u.v. spectra) and by comparison
of g.l.c.9 retention times with those of authentic samples.

The first step of this reaction is very likely the attack of 1,8-dehydronaph-
thalene on the sulphur atom of the diphenyl disulphide leading to the radical (8).
Supporting evidence for the intervention of (8) as radical intermediate comes
from the fact that the thermolysis10 of benzoyl peroxide in the presence of naph-
Uu)ﬁ,&—cd]l,2—dithiol 1,1-dioxide gives (5), (6) and (7) in a ratio which is
similar to that observed in the present reaction. Accordingly, the reaction pro-

ducts can be easily rationalized in terms of the following reactions:



823

Ph\
R S
[ ] [ ]
+  PhS—SPh _ “ + PhS »
3 4 8 9
—— 5
8 — 6
 — 7

10,11
The radical (8) can lead to compound (5) by intramolecular cyclization s

to compound (6) by hydrogen abstraction and to (7) by loss of phenyl radical and
subsequent 1,4—cyclization4. Phenylthio radical(9) can dimerize to yield the star
ting diphenyl disulphide. Traces of naphthalene and l-chloronaphthalene are also

, 2

isolated according to the well-known oxidation reactions1 of l-amino-naphtho-
D,B—dé]triazine in methylene chloride.

The work reported here show another interesting example of radical-displace-
ment reaction (SH2) on disulphideslz, moreover obtained at very mild conditions

of temperature.
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