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Recently we have shownz) that the photochemical 1.2-cyclo-
addition of benzocyclic olefins to only one carbonyl group of
o-quinones,.e.g. phenanthrene quinone, and 1.2-diketones, e.g.
benzil, giving oxetane derivatives (Rc. 1), is in competition
with the 1.4-cycloaddition leading to the formation of 1.4~

dioxene derivatives (Rc. 2)3).

1)
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\K D::I Schonberg- (2)
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On investigating the photoreactions of benzocyclic olefins
with p-quinones, we observed, in the case of 1.4-naphthoquinone,
competition between the 1.2-cycloaddition to the carbonyl group
forming oxetanes (Rec. 3)4) and that to the C=C double bond form-

ing cyclobutanes (Rc. 4)5).

e

10 mMol gquinone and 20 mMol olefin in 50 ccm benzene were
1rradiateds) (3-5 h, at 15-20°) under argon through glass f£il-
ter (GWV, Wertheim: complete absorption A < 370 mu) using a
Philips HPK 125 W high pressure Hg lamp. For the work up, chro-
matography on florisil (Fluka) and/or fractional crystallisation

were applied.

The results are summarised in table 1. It is of interest
to note that the furocoumarin, xanthotoxin, and the furochro-
mone,Avisnagin, yield predominantly the oxetane derivatives,
but both types of adducts are obtained in comparable amounts
from their parent compound, coumarone.

2) coumarone and iso-coumarin, in con-

We have found that
trast to their phenyl derivatives, react selectively with

phenanthrene quinone to yield the a-ketooxetanes. With naphtho-
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quinone the reverse is observed, i.e. the selectivity was only
shown by the phenyl derivatives, giving the corresponding

oxetanes.

The structure of these derivatives was unambiguously deter-
mined from their NMR spectra. In the oxetane adducts from 1.4-
naphthoquinone the two nonaromatic hydrogen atoms in the quinone
part of the molecule show an AB-quadruplet in the range between
2.8 and 3.9 7, J = 10.5 cps. The hydrogen atoms in the olefinic
part also show an AB-spectrum, while in the case of phenyl sub-
stituted compounds the remaining proton (BB) appears as a
singlet.

v From the chemical shift of these protons the acetal struc-
ture of the adducts was assigned for the oxetane derivatives,

relying on the considerations discussed previo\ulyz) .

On the other hand, the four protons in the cyclobutane deri-
vatives couple with each other giving more complicated spectras
each hydrogen atom showing eight signals. Moreover, there is
additional splitting in the Hs-lignal.l due to wide range

couplings with aromatic protons, cf.z).

Satisfactory elementary analyses were obtained for the
reaction products. 1.4-Naphthoquinone gives also oxetane and

cyclobutane derivatives with olefinic 'hydrocarbons"’ .
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