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In the presence of Methylene Blue, photooxygenation of the title olefin
gave several double (4+2 }if cycloadducts with oxygen. Structures of these
products were deduced by analysis of the ]H- and ]3C-NMR spectra. [n
addition, formation of biphenyl, 7-phenylcycloheptatriene and its oxidation
products in the reaction invalidated the previously proposed mechanism for

the tropone formation.

In 1957, Schenck has reported the sensitized photooxidation of cycloheptatriene (1)
to give tropone{2) in a low yield, and suggested a dehydration of 7-hydroperoxyeyclo-
b

heptatriene (A ), unidentified intermediate, for the geresis. Later on, mere detailed

study by Kende and Chu reproduced his results and further identified other modes of the
2

reaction by characterizing the products after catalytic reducﬁon.) However, the full

) analysis of the products was at first performed by Kitahara et al.,3) who have although

obtained 2 by a sequence of transformations of the (6+2); - and (4+2)j -adducts, the

original proposal, A to 2, was overlooked without examination. Meanwhile, the
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4)

hydrogen peroxide oxidation of trop;rlium bromide "’ and ditropylium suchteS) are known
to give solely benzene (3} and biphenyl (4), therefore, an intermediacy of A for the
process seems to be questionable even under the photooxygenation conditions.

When a methanol solution of 7, 7"-bicycloheptatrienyl ( 5) was irradiated by a 500 W
tungsten lamp with Methylene Blue under an oxygen atmosphere, the reaction occurred
to give rather complicated products: The hydrocarbon fractions consisted of 4(3 %) and
7-phenylcycloheptatriene (6, 5%). Subsequently, four crystatline products, 7(6 %),
mp '|'|5-116°C, 2(1.%), ﬁp 94-96°C, 2(9%), mp 146-148°C, and 10{2 %), mp 174~
175°C, were isolated. 7, 8 and 9 were identical with the authentic samples prepared by
Kitahara et al. (1it>®) mp 95-97°C, 92-93°C, and 145-145.5°C).#) 10 was recently

obtained by the benzil-sensitized photooxidation of §. 7)
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Other than the phenylated products, bis-oxygen-adducts, 11{1 %}, mp 185—186°C,

and g(\ %}, mp ]49-1500C, were isolated from the next fractions. According to the _

]3C-NMR specfrum,B) 12__1_[69):45.3, 73.6, 79.1, 123.9, 128.8, 132.4, and 136,2 for

a-isomer. 48.1, 73.4, 78.5, 124.6, 129.3, 133 4, and 135.1 for b-isomer] is a mixture

of racemic and meso compounds. 12 exhibited fourteen lines of the ]3C-NMRI8:
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11.3, 11.4, 18.9, 47.3, 72.6,, 72.74, 73.5, 78.7, 124.4, 127.8, 128,46, 133.8, and
136.1]) which are indicating four carbons bearing oxygen substituents and a cyclopropane
ring together with three double bonds. Assuming the direction of attack of the oxygen to
be anti to the other cycloheptatriene group, the stereostructure of 12 can be deduced as
shown in the chart.  Although there is another product, 13, colorless crystals, mp 103;
104°C(3 %);I 0 no tropone derivative has been detcted in the reaction mixture.

An involvement of singlet oxygen in the oxygenation was secured by quenching

1) 12)

experiments * and the rate enhancement in the deuterio-solvents. Thus, an addition

of diazabicyclooctane (DABCO, 3.1 molar equivalent to 5) caused a rate retardation to
12.4 %, but the yields of 6 based on the consumed 5 w:are same within experimental
error (2.5 % with DABCO and 4 % without DABCO ). In addition, the yields of 6 and
4 at the stage of 65 % conversion were comparable in both solvents, 5.5 % and 0.4 %
{in methanel ) and 5.5 % and 0.6 % (in mefhuno|-§4 where a rate enhan&emgnf for the
oxygenation wos 8.4 times). ‘
Finally, benzene, 3, was indeed obtained by the singlet oxygen oxidation.of lin
10 % together with the other products in similar yields to the recent re_porf.sq) _Again,
2 wos isolated only after the silica gel column chromatography. Therefore, thr'n:;-|:>oJr;1e‘s
can not be the primary products of the reaction, and their precursors should be survived

13)

until the work up. Hydroperoxycycloheptatrienes, like A, must not be the case,
14,15}

and

the previous proposal, A to 2, is invalid.
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H@ = O
(1) Y 4 : £
(2) (A) ().
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