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ONE-POT PHOTOCHEMICAL SYNTHESIS OF 4-ARYLNAPHTHO[2,3-d][1,3]DIOXEPIN-6,11-DIONE

Kazuhiro MARUYAMA, Masahiro TOJO, Kiyoshi MATSUMOTO% and Tetsuo OTSUKI
Department of Chemistry, Faculty of Science, Kyoto University, Kyoto 606 and
*Department of Chemistry, College of Liberal Arts and Science, Kyoto University,
Kyoto 606

4-Arylnaphtho[2,3-d][1,3]dioxepin-6,11-dione was synthesized from
2-alkoxy-3-bromo-1, 4-naphthoquinone and l-aryl-l-trimethylsilyloxy-
ethylene by a one-pot photochemical reaction.

In spite of the fascinating properties of [1l,3]dioxepins as expected from
those of diazepins, reports on [1l,3]dioxepins have been rather sparse partly be-
cause of its synthetic difficulty.

Here we wish to report a one-pot photochemical synthesis of naphtho([2,3-d]-

[1,3]dioxepin derivatives. These [1,3]dioxepin derivatives have never been
reported so far. Typically, 2-bromo-3-methoxy-1,4-naphthogquinone la (0.2 mmol)

and l-phenyl-l-trimethylsilyloxyethylene 3a (1.0 mmol) were dissolved in benzene
(20 ml) and irradiated by a high pressure Hg lamp (300 W) for several hours.2
After the complete consumption of ;g, chromatography of the reaction mixture gave
two discrete photo-products, 3a and 4a, in a total yield of 40%(3a/4a=3/1)(see
Scheme I). 3,4
(yellow prisms, mp 146-148°C). The other product, ig, which was confirmed to be
derived from 29 upon further 1rradiation,6 was red needles, mp 168-169°C. lH-
NMR (CDC1,) :6;5.75ppm (2H,s) , 6.91(1H,s), 7.4-8.3(9H,m).  1>C-NMR(CDCL,):6;94.0ppm,
95.0, 123.6, 125.6, 126.3, 126.7, 128.5, 130.0, 131.3, 131.6, 133.8, 134.3, 155.5,
163.1, 178.0, 183.5. IR(KBr):1660, 1580, 15600m_} UVmax (EtOH) :307nm(loge: 4. 36),
462(3.74). 7 These spectral data were all compatible with the [1, 3]d10xep1n, 4a,

One of them, 3a, was 2 -benzoylmethyl-3-methoxy-1, 4—naphthoqu1none

which was further confirmed by the following derivations(see Scheme 2).

Other 2-alkoxy-3-bromo-1,4-naphthoquinone and l-aryl-l-trimethylsilyloxy-
ethylene can also serve as the starting materials for this photochemical reaction
as illustrated in Scheme I (yields are shown in Table I). Thus, the photo-
chemical reaction of 2-alkoxy-3-bromo-1,4-naphthoquinone with l-aryl-l-trimethyl-
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Table 1. Yields of Photo-Products a

Starting Materials. 2-Alkoxy-3-(2-aryl-2-oxoethyl)-  4-Arylnaphtho[2,3-d][1,3]di-

. . 1,4-naphthoquinone (mp, °C oxepin-6,11-dione (mp, °C

Quinone Silyloxyethylene nap qul (mp ) p ( p: )
a 2a 3a (146-148), 28% 4a (168-169), 12%
%h 2b 3b (133-134), 22% 4b (203-204), 16%
la Rc 3c (90-93), 20% 4c (203-204), 12%
2a 3d (105-106), 21% 4d (204-205), 20%
1b 2b 3e (127-128), 23% ﬂe (189-190), 21%
Ib 2¢ 3f (98-100), 21% 4f (160-161), 17%

a) Yields were calculated on the basis of the quinone consumed after irradiation for 10 h.

silyloxyethylene provides us a new and feasible one-pot synthetic route to 4-aryl-
naphtho[2,3-d][1,3]dioxepin derivatives.
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