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The very recent communication by Sakurai and co-workers' on the photoreactions of 

biaoetyl with furan, ethyl vinyl ether, indene and Z-methylbut-2-ene prompts us to report 

results of our studies on the photochemistry of non-enolisable a-diketones' with olefins. 

Irradiation3 (4 hr) of 1,1,4,4-tetramethyl-2,J-dioxotetralin (I) in cyclohexene 

bicyclohexenyl, 2-hydroxy-1,1,4,4-tetramethyl-f-oxotetralin (@), 2-(cyclohex-j-enyl)-Z- 

SODS 

save 

hydroxy-1,1,4,4-tetrsmethyl-3-oxotetralin (II)4 (7@), m.p. 92-9J”, and the dioxene III (6$), 

m.p. 70.5-72'. Although its n.m.ro spectrum indicated that it was a mixture of the two 

diastereoisomers, the photo-product II could not be separated into the two components. 

H3C CH3 

When 3,3,6,6-tetramethyl-1,2iooxccyolohexane (IV) was irradiated (12 hr) in cyclo- 

hexene, the products included bicyclohexenyl, 2-h_ydroxy-3,3,6,6-tetramethylcyclchexanone (%), 

a mixture (4%) of the two diastereoisomers (A, m.p. 67-68', and B, m.p. 7l.-72', in the ratio 

of 3 : 2) of 2-(cyclohex-3-enyl)-2-hydroxy-3,3,6,6-tetramethylcyclohexanone (V), the dioxene 

VI (%), b.p. 120' (block temp)/25 mm, and the hydroxyoxetane VII (6$), m.p. ~~-126~. That 

compound VII was a secondary photochemical product was shown when it was formed in good yield 

on irradiation of the diastereoiscmer A in benzene. 
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H3C CH3 

With cyclohexene as solvent, irradiation (4 hr) of 3,3_dimethyl-1,2_dioxoindane (VIII) 

gave bicyclohexenyl, the keto-oxetane IX (22$), m.n. 78-80°, and l-(cyclohex-3-enyl)-l-hydroxy- 

3,+3imethylindanone (X) (15$), m.p. 91-93’. 

When I was irradiated (42 hr) in the presence of stilbene, the products included the 

dioxene XI (2&Q, m.p. 200.5-202, the keto-oxetane XII (25%). m.p. 139L!+l”, 2-hydroxy- 

1,1,4,4-tetramethyl-+oxotetrelin (1%) and a compound ($), m.p. 273.5-275', tentatively 

identified as the dioxole 

spectral data. An n.m.r. 

the compound. 

H3C, fH3 

derivative XIJI on the basis of microanalytical, and infrared and mass 

spectrum could not be obtained because of the solubility properties of 

H3c CH3 H3C CH3 H3C CH3 

XI XII XIII 

Irradiation (54 hr) of VIJI in the presence of stilbene gave benzaldehyde (yb), 

l-benzal-j,+dimethylindanone (XTV) (lC$), b.p. 195' (block temp)/0.5 mm and the keto-oxetane 

Xv (i%, m.p. 174-176'. When XV was itself irradiated in benzene, compound XIV was identified 
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as one of the products. 
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H3C CH3 

q; @$Ph 

%, 

XIV xv “Ph 

TFlhen the a-diketone I was irradiated in the presence of 2,3+methylbuta-1,3dene, 

the sole product was the dioxene KVI (EC@, b.p. loO" (block temp)/0.05 mm. This result 

contrasts with the recent report 5 that cemphorquinone yields the keto-oxetane XVII when 

irradiated in the presence of buta-l,+S.ene. The a-diketone VIII gave only intractable 

material when irradiated with 2,3-dimethylbuta-l,s-diene. 

H3C, FH3 H3C CH3 

T CH3 
,H3F FH3 H34: ; 

-CH-0-CH-C-CH3 

C/\CH3 :Hz yCHz_ CH2=C- XVIII 

In the work described by Sakurai and co-workers', biacetyl formed in general only 

a-keto-oxetanes when irradiated with furan, ethyl vinyl ether, indene and 2-methylbut-2-ene. 

Only in the case of the last mentioned olefin was an additional type of product formed: it was 

compound XVIII. de Mayo6 and Bentrude have reported that biacetyl is photo-reactive in cyclo- 

hexene and gives 2-(cyclohex-+enyl)-Z-hydroxybutan-j-one (as a mixture of diastereoisomers) 

and 3,.!+-dihydroxy-3,&-dimethylhexane-2,5&one as the major products. The reactions described 

by us show that unconjugated non-enolisable a-diketones can form a wider variety of products 

when irradiated with olefins than has been previously reported. 1,697 Many of the reactions are 

in fact analogous to those undergone by phenanthrene-V,lO-quinone. 
8 
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