
Tetrahedron Letters No.39, PP. 4783-1788, 1966. Pcrgsmn Press Ltd. 
Printed in Great Britain. 

COMPETITION RRTWPXN CXLORUTANK AND OKETANR PORK&TION IN THR 

PKOTOADDITXON OF 1.4~NAPHTI~OQUINONE TO BRNSDCWLIC OLRPINS 

C.H.Krauch and S.Farid 1) 

Wax-Planck-Institut fur Kohlenforschung, Abt. Strahlcnchemic 
(Direktor: Prof.Dr.G.O.Schanck) 

Mtilheim-Ruhr 

(Received 25 July 1966) 

Recently WE have shown 2) that the photochemical 1.2-cyclo- 

addition of benaocyclic olefins to only one carbonyl group of 

o-guinoncs, e.g. phcnanthrene 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- 

3) dioxcnc derivatives (Rc. 2) . 

Schanberg- 
reaction (2) 

1783 
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On investigating the photoreactionm of benwcyclic olefiw 

with p-quinones, w observed, in the case of 1.4-naphthoquinone, 

competition between the 1.2-cycloaddition to the carbonyl group 

forming oxetanea (Rc. 3j4) and that to the C-C double bond form- 

ing cyclobutanee (Rc. 4)'). 

(3) 

(4) 

i0 xMo1 quinone and 20 nMo1 olefin in 50 ccm benzene were 

irradiated') (3-5 h, at IS-20°) under argon through gla8a fil- 

ter (GWV. Wertheimr complete abaorptfon A < 370 w) using a 

Philips HPX 125 W high prewure Hg lamp. For the Work up, chro- 

matography on floriail (Fluka) and/or fractional crystallisation 

were applied. 

The results are sumaariaed in table i. It is of intereat 

to note that the furocoumarin, xanthotoxin, and the furochro- 

mono, vienagin, yield predominantly the oxetane derivatives, 

but both types of adducts are obtained in comparable awunt8 

from their parent compound, coumarone. 

We have found that 2) coumarone and iso-coumarin, in con- 

trast to their phenyl derivatives, react aelectively with 

phenanthrene quinone to yield the a-ketooxetanes. With naphtho- 
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quinone the rover80 

8hownby the phony1 

oxetanea. 

4785 

in ob8erved, i.e. the selectivity wa8 only 

derivative8, giving the corresponding 

The structure of theee derivativea wa8 unambiguou8ly deter- 

mined fror their BWR 8pectra. In the oxetane adducta from 1-b 

naphthoguinone the two nonaroratic hydrogen atoms in the quinone 

part of the molecule rhow an AS-quadruplet in the range between 

2.8 and 3.9 T. J - i0.5 cp8. The hydrogen atonu in the olefinic 

Part al80 8hOU UI A8-8p8CtrUlb while in the ca8e of phony1 8ub- 

8tituted coqmund8 the remaining prOt$XI (ES) appear8 a8 a 

iinglet. 

From th8 chdc81 8hift of the80 proton8 the aCOta1 8truC- 

ture of the .adduct8 w88 888ign8d for the oxetane derivative8, 

relying on the coluideratiolu di8cu8$ed prOVioU8ly 2) . 

On the other hand, the four proton8 in the cyclobutane deri- 

Vati- couple with each other giving mre complicated 8pmztrat 

each hydrogen atom 8howing eight 8ignal8. Moreover, there i8 

additional 8plitting in the IiS-8ignal8 due to wide range 

2) coupling8 with aromatic proton8, cf. . 

Sati8factory elemntary analy8e8 were obtained for the 

reaction product8. i.&l!Iaphthoquinone give8 al8o oxetane and 

cyclobutane derivative8 with olefinic hydrocarbon8 7) . 
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