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Photo1 ysis of 4,4,7,7-tet ramet hyl-4,6,7,8-tet ra hyd ro-2H- 1 - benzopyran-2,5( 3H)-dione (1 ) gives the acyl-vi nyloxy 
biradical (4) which can be trapped with oxygen to give the spirolactone (3) before losing CO to form the 
2,3-di hydrofu ran (2). 

Biradicals are frequent intermediates in light-induced reac- 
tions of carbonyl compounds. While 1,4-biradicals generated 
by a Norrish type I1 photoprocess have been successfully 
trapped with oxygen to give furansl or hydroperoxides,2 
acyl-alkyl biradicals from a Norrish type I reaction of 0 
cycloalkanones have only been intercepted by nitric oxide.3 

( 1 ) 4 3  gives 3,3,6,6-tetramethyl-2,3,6,7-tetrahydrobenzofu- 
ran-4(5H)-one (2) in degassed solution, but affords 4,4,8,8- 
tetramethyl-l-oxaspiro[4,5]decan-2,6,lO-trione (3) in the 
presence of oxygen. 

Irradiation (h  = 254 nm) of (1) (10-1 M) in argon degassed 
methanol gave 2,3-dihydtofuran (2) [m.p. 63-45 "C; i.r. 

2.35 (s, 2H), 2.27 (s, 2H), 1.38 (s, 6H), 1.14 (s, 6H); I3C 

194 ( M + ) ,  179 (100%)] in 75% yield. Irradiation of a similar 
aerated solution of (1) afforded spirolactone (3) [m.p. 
68-70 "C; i.r. (KBr): 1770, 1740, and 1705 cm-I; mlz: 238 
( M + ) ,  83 (100%); 1H n.m.r. and 13C n.m.r. corresponding to 
those reported for 2,2-dialkyldimedones6] in 59% yield. Both 
compounds were purified by chromatography (Si02-CH2C12). 

Enol lactones are obtained by photoisomerization of 
non-enolizable 1,3-diketones7.8 using light of h = 300 nm. In 

lactone with light of h = 254 nm with loss of carbon monoxide 

We now report that the photoreaction of the enol lactone ( 1 )  ( 2 )  

\ 254 nm A0 
jy& / (KBr): 1660, 1640 cm-1; IH n.m.r. (CDC13): 6 4.24 (s, 2H), 

n.m.r. (CDC13): 8 195,175,119,86,52,42,38,34,28,26;mlz: (4) 

0 

contrast, one example of irradiation of an endocyclic enol 

from the carbonyl part of the intermediate acyl-vinyloxy (3) ( 5 )  

0 
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biradical and subsequent cyclopropane formation has been 
reported.gJ0 While 2-substituted 2,3-dihydrofurans similar to 
(2) have been synthesized by electrochemical reduction of 
2,2-dibromodimedone in the presence of alkenes," the 
formation of (3) represents the first example of a reaction 
wherein an acyl-vinyloxy biradical (4) is trapped with oxygen 
[most probably giving intermediate (5) which then affords (3) 
by redox chemistry11 prior to decarbonylation. 
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