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In our previous studies on the reaction of singlet oxygen with 
l-5) 

vinylcyclopropaner, we have observed, 

1,2,4) for the first time, the C=C bond cleavage of an alicyclic olefins bearing no heteroatom, and have shown 

that this should directly be related with the intermediate, d i o xe t a n e, by the reaction in deuteriomethanol 3) 

and by an independent confirmation of subsequent photochemical 4) transformation together with the observation 

of the ene-reaction taking place at a non-axial methine hydrogen of the cycloprapane ring, accompanied by o 

4,5) new skeletal rearrangement. Since these peculiar phenomena may need more elaborate studies to establish the 

structural cause of the process, which will be desirable to understand the singlet oxygen oxidation in general, 

we have now extended the study to unprecedent type of the chromophore, spirocyclic derivative. The results will 

6) be briefly reported in this communication. 

The compound having this chromophore was easily prepared by Diels-Alder dimerization of spiroi 2,41- 

hepto-4,6-diene ( I )7) and its structure was deduced to be II from the analysis of the NMR spectrum. 8,9) When a 

chloroform solution of II (2 g) was irradiated by 500 W tungsten lamp with methylene blue under oxygen stream, 

a clean reaction had proceeded with a moderate rate. After irradiation for 40 hours, two products, III (a colorless 

liquid, 90 %), and IV (a colorless liquid, 5-7 %) were isolated by silica-gel column chromatography. Thin layer 

chromatografic detection of other product has been unsuccessful. The NMR spectrum of III showed two aldehydic 

proton signals at 6: 9.5O(d, J=2 H ) z and 8.58(s), suffering an induced ring current effect of the adjacent cyclo- 

propyl group. Thus, the cleavage has occurred on the double bond conjugated with the cyclopropyl group, and 

III constitutes a further example of the dioxetane related products in the reaction of vinylcyclopropanes. Other 

NMR spectral features of III [ 6: 2.05(H,, m), 3.68(H2, dd, J=9, 4 Hz), l.O8(4H, m), 3.47(H6, ddd, J=9, 4, 
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2 Hz), 2.5O(H7, m), 6.40(H8, ddd, J=6, 4, 1.5 Hz), 6.OO(H9, ddd, J=6, 4, 1 Hz) and 0.55(4H, apparently s)] 

are in full accord with the structure depicted. The other product ( IV) has shown to be C,3H,40 (M+/e : 186), 

revealing a loss of one carbon unit, and has only one cyclopropane ring retained[ 6: 0.45(4H, m)]. The presence 

of an epoxy-group [ 6 : 3.18( d, J=3 Hz) and 3.33( d, J+ Hz), 9: 1008, 845, 837, 813, 800 and 755 cm” ] and 

a vinylidene group [ 6 : 4.93( br. I) and 5.17( br. s), p: 890 cm-’ ] was evident, and furthermore, there isa promi- 

nent peak due to retro-Diels-Alder process in the mass spectrum (m’/e : 92), suggesting the intactness of C, -, 

C2-, C6’and C7-positions. These observations, combined with the rest of the NMR &to [ 6: 2.23(2H, m), 2.95 

(2H, m) and 5.96(2H, t, J=2 Hz)], lead to the formulation as shown. Apparently, IV belongs to none of the 

genuin product expected from the known processes of the reaction. 

Thus, the overwhelming formation of the dioxetane with the absence of the eneproduct is noteworthy, 

since the C6-hydrogen of II is axial in the almost planar cyclopentene ring and fulfills the stereo-electronic 

requirement for the ordinary ene-prccess of the TO) reaction. While, the formation of IV should be of interests in 

regard of the followings: Two modes of the cleavage processes previously observed in the reaction of gurjunene 3) 

were : i) the cleavage of chemo-electronically excited cyclopropyl ketone, which was derived from the cyclo- 

reversion of the dioxetane, and ii) the rearrangement of the methylenecyclopropane formed by a decomposition 

of the allyl-hydroperoxide. Therefore, the oxygenation itself by singlet oxygen had not taken place on the cyclo- 

propane ring. But IV should be contrastingly regarded as an offspring of the precursor which is derived by an oxy- 

genation on the carbon atom of the cyclopropane ring, and should have an appropriate structure to cause a mild 
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fragmentation of one carbon unit. In these views, the structure V seems to be one of probable candidates far the 

precursor, since V, i) could be derived by a symmetry-allowed [& , t s, * s -process for the excited state, 2 2 1 

and ii) formally corresponds to a “ham0-Diels-Alder reaction”( l,%addition) 11) product. The conversion of V 

12) into IV would not be difficult, as visualized in the chart. 

Relating studies on this chromophore are in progress and will be a subject of the forthcoming paper. 
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