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Reaction of 1-Benzoxepin with Singlet Oxygen: a Novel Endoperoxide

By Jack E. BaALpwIN* and O. WILLIAM LEVER, JUN.

(Chemistry Department, Massachusetts Institute

Summary Singlet (1Ag) oxygen reacts with 1-benzoxepin
by 2,5-addition to yield a novel endoperoxide, 2,5-
epidioxy-1-benzoxepin, which undergoes an unusual
rearrangement on deoxidation with trimethyl phosphite.

SEVERAL recent reports have described the reaction of the
tautomeric benzene oxide-oxepin system (1) = (2) with
singlet oxygen.!'® The benzene oxide form (2) apparently
reacts to yield the peroxy-epoxide (3). We report here the
first isolation of an endoperoxide of an oxepin derivative.

1 All new compounds have given satisfactory analytical data.

of Technology, Cambridge, Massachusetis 02139)

Photosensitized oxygenation (CH,Cl,; Methylene Blue;
20°) of 1-benzoxepin (4)* provided the endoperoxide (5) in
yields up to 60%, m.p. 62—63°; Amax. (Et,0), 285 (e 1530),
278 (1675), and 212 nm (7230); § (CDCl,) 5-15 (2 x dd, 1H,
J 1:5,1-5, and 7 Hz), 6-17 (m, 2H), and 6-67—7-50 (m, 5H);
M 176 (mass spec.)t In the benzoxepin system (4) it is
established that the valence tautomer, the naphthalene
oxide (6), does not contribute to the ground state to any
major extent (<<5%)% and so the endoperoxide from (4) was
the only product.

Deoxygenation of (5) with trimethyl phosphite proceeded
cleanly to the aldehyde (7), vmax 1730 cm™'. This unstable
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compound was best isolated as the alcohol (8), Amax.
(EtOH), 309 (e 3550) and 267 nm (4720), obtained by
reduction with sodium borohydride.® The most economic
mechanistic possibility for the conversion of (5) into (7)
involves the formation of the zwitterion (9) by attack of
phosphite on the peroxide bridge, followed by loss of
phosphate to the quinone methide (10) and subsequent
cyclisation.” This path is in sharp contrast to the decom-
position of ascaridole with phosphines,® and is a consequence
of the presence of the oxepinoid ring system. Finally, the
endoperoxide (5) is stable for prolonged periods at 80°
(100 h), unlike the benzene oxide endoperoxide (3) which is
converted into a benzene trioxide at 45°.1,2
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