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Abstract: An efficient synthesis of novel spiro-dioxazole systems by the 1,3-dipolar cycloaddition
reactions of 3,5-di-tert-butyl-1,2-benzoquinone with aryl nitrile oxides is described.
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. The Diels-Alder reaction of o-benzoquinones has invoked considerable interest! and our own
investigations”-12 in this area have contributed to the understanding of the reactivity and synthetic potential of
this fascinating class of compounds. During the course of this work, we became aware that 1,3-dipolar
cycloaddition reactions!3-16 of o-benzoquinones have received very little attention. The scant information
available is derived from the reaction of diazomethane!7 and certain mesoionic compounds!® with 3,6-di-tert-
butyl-1,2-benzoquinone and o-chloranil. In addition, there are two isolated reports on the cycloaddition of
nitrile oxides to o-benzoquinone and o-bromanil!%.20; the products have been assigned a tris and a bis adduct
structure respectively, albeit with grossly inadequate supporting data.

In view of the intrinsic interest in the 1,3-dipolar cycloaddition of o-quinonoid compounds and the
untapped potential of such reactions for the synthesis of novel compounds, we have undertaken some work in

this area and herein we report our preliminary results . Our studies were initiated with the cycloadditions of
p-tolyl nitrile oxide21 with 3,5-di-tert-butyl-1,2-benzoquinone. This reaction proceeded smoothly22 to afford a
regioisomeric mixture(3:1) of novel spiro-1,3-dioxazole derivatives as illustrated in the following scheme 1.
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The two products obtained were separated by silica gel column chromatography. The IR spectra showed
a single carbonyl group absorption at 1699 and 1685 cm-! respectively for 3 and 423. The characteristic
stretching frequency of C-O bond was observed at 1485 cm"l. 13C NMR spectrum of 3 and 4 showed the
characteristic peak of the spiro carbon atom at 5 104 and 102 ppm respectively and that of C=N at § 159 ppm.
Final proof for the structure of the adducts was derived by single crystal X-ray analysis? of 4 utilizing
SHELXS-8625 and refined by SHELXL-9326,
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X-ray structure of 4

The experiment was repeated with various nitrile oxides and in all cases the reaction proceeded smoothly
to afford the spirodioxazoles. The results are summarised in Table 1.

Table 1 . Cycloaddition of nitrile oxides with 3,5-di-fert-butyl-1,2-benzoquinone

t itrile-N-Oxi Product ] LAY
Entry  Nitrile-N-Oxide Produc MP Yield (%)
+ o
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MO )-C=N-0 78 () T ERE
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3 =N- :
MeO-Q—CNO ooty 0 A 2C 100
MeO

- 1y 11 150-152°C 83
=N - 1.6:1
4 CI_O_C-N 0] 11,12( ) 12 146-148°C

= 13 125-127°C
C=N- :
5 Q 0 13,14(2:1) 14 126-131°C 83

IIsolated yield.

In conclusion, aryl nitrle oxides undergo facile cycloaddition to 3,5-di-fert-butyl-1,2-benzoquinone thus
offering an efficient method for the synthesis of novel spirodioxazole systems. Preliminary results indicate that
the reaction is general in scope and it may be be pointed out that the products are potentially amenable to a
number of synthetic transformations. It is also worthy of note that the mono spirodioxazole formation reported
here may be viewed as a means to obtain partially protected o-quinones. Further work is in progress.
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