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Abstract: Photolyses of o-methylacetophenone or o-methylbenzophenone with 5-isobutylidene-1, 3-dioxane-4, 6-
diones produced novel adducts, bonding berween the p-carbon of the acyldles and the o-methyl carbon of the aomatic
ketones.

The intramolecular hydrogen abstraction of o-alkyl-substituted aromatic carbonyl compounds by UV
irradiation has been extensively investigated. 12 The transient (E)-photoenols undergo Diels-Alder reaction with
some dienophiles.1b,1%3 In a preceding paper,3 we reported that the photoenol of o-methylbenzaldehyde (1)
reacted with S-alkylidene-1,3-dioxate-4,6-dione derivatives 2, effective unsymmetrical dienophiles, leading
stereo- and regioselectively to the spiro- and polyspirocyclic compounds 3, with 1,2,3,4-tetrahydto-1-naphthol
structures (Scheme 1).
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We wish to communicate here the results obtained by photolyses of o-methylacetophenone (4) and o-
methylbenzophenone (5) with S-isobutylidene-1, 3-dioxane-4, 6-dione derivatives 2a-c.
An equimolar solution (0.02 mol dm3) of 4 and 2a-c in acetonitrile (400 cm3) was irradiated at room
tempetature undet an argon atmosphere using a 100-W high-pressure mercury lamp with a Pyrex jacket. The
reaction was monitored by the disappearance of 4 or 2a-c on TLC. After evaporation of the solvent, the
photoproducts wete isolated by silica gel column chromatography using acetone-hexane (5:95, vA’) as the eluent.
The major photoproducts 6, 7, and 8, were obtained in 47%, 62%, and 67% yields, respectively, which are
bonding between the p-carbon of 2a-c and the methyl carbon of 4 (Scheme 2), and were not the expected
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[4n+2n]cycloadducts. In addition, 1-hydroxy-1-methyl-4H-2,3-benzodioxine,* a peroxide formed by the
cycloaddition of the photoenol of 4 with oxygen, was obtained as a minor photoproduct (~5%). The peroxide
was not formed when a completely degassed solution was itradiated.
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Similatly, the photolyses of o-methylbenzophenone (5) with 2a-¢ gave the cortesponding adducts 9, 10,
and 11, were produced in 36%, 21%, and 24% yields, respectively, although an appreciable amount of
polymetic material was formed, Furthetmore, 5-isobutyl-1,3-dioxane-4,6-diones,> the reduction compounds of
2a-c were obtained as by-products in 10~12% yields.

The structure of these adducts was elucidated by means of NMR and other spectroscopic measurements. 6
The NMR and IR spectra of the adducts 6-11, show the presence of acetyl or benzoyl group with no hydroxyl
group. In the 1H NMR spectra, the o-methine protons of 6-11 act as Brensted acid which appeared as a doublet
with J=1.4-2.3 Hz at 8 3.5-3.7 ppm in CDCl3, and during the measurement after adding CD3OD, an
incorporation of deuterium into the a-methine group was detected. On the other hand, each ortho methylenic
proton of 6-11 was observed at different magnetic fields and the coupling constants between the ortho
methylenic protons have a J=12.7-13.8 Hz,
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Since it is generally tecognized that the smaller the energy gap between the HOMO of the diene and the
LUMO of the dienophile, the more easily the Diels-Alder reaction proceeds,” we performed a MO calculations8
for 2a and photoenols 13 and 14, of 3 and 4. For the purpose of the comparison with the energy levels of 13

and 14, the photoenol of o-methylbenzaldehyde (1), (E)-a-hydroxy-o-quinodimethane (13), was also
calenlated, The HOMO levels of 13, 1 d and 15 were ohtained ag -8 Mﬁ 7. 981, and -7 812 eV, regnantivaly
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while the LUMO level of 2a was calculated as -1.034 eV. Consequently, the enetgy gaps between 13-15 and
2a are similar, Since the Diels-Alder reaction of the enol 15, with 2a proceeded? and the life-times of 13 and
14 in cyclohexane have 4.3 s2h and 10 5,2 respectively, the reaction pathway is considered as follows. The
[4x+2x]cycloadducts 12, produced by the Diels-Alder teaction of the enols 13 and 14, undergo the 1,2-
cleavage with proton transfer due to the steric hindrance between the spirocyclic acylale at the 2-position and the
phenyl or methyl and hydroxyl groups at the 1-position on the 1,2,3,4-tetrahydro-1-naphthol system to afford
the adducts 6-11 (Scheme 3) .

It has been reported that the heterocycloadducts, which were detived by the cycloaddition of the photoenol
of the o-alkyl-substituted aromatic carbonyl compounds with oxygent® or sulfur dioxide,!® undergo cleavage
between the hetero atoms ot between the hetero atom and carbon atom. However, there is no known example of
the 1,2-cleavage in the 1,2,3,4-tettahydro-1-naphthol ring produced by the Diels-Alder reaction with
dienophiles.
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