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nals of 8 at 6.21 ppm, near 6.02 ppm and 3.78 ppm were 
disappeared. The formation of an aromatic system could be 
the driving force in this reaction.

The extension of the photoaddition reactions of o-quinones 
to conjugated systems, and the chemistry of these photopro
ducts, will be investigated.
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Peroxy acids, one of the most commonly used electrophilic 
epoxidizing agents, are not effective in the epoxidation of 
olefins containing carboxyl groups because of electron with
drawing property of the carboxyl group1. Moreover the acid 
generated from the peroxyacid is difficult to separate from 
the desired product, epoxy acid. Nucleophilic epoxidizing 
agents, hydrogen peroxide together with various catalysts 
(base, tungsten, etc.), are effective only to atP-unsaturated 
acids2. Recently dimethyldioxirane3 has been employed for 
epoxidation of a,p-unsaturated ketones4, acids5 and esters. 
Not only electron rich alkenes such as enol ethers6 and lac
tones7 but also electron poor alkenes such as vinyltetrazoles8, 
flavons9 are also epoxidized by dimethyldioxirane in high 
yield. But not many unsaturated carboxylic acids have been 
epoxidized by dimethyldioxirane. Here we report this power
ful agent, which can be generated in situ from potassium 
peroxomonosulfate (oxone) and acetone10, is effective in the 
epoxidation of p,y-unsaturated acids.

XCOOH Oxone，NaHCC브A &C8H

Most p,y-unsaturated acids tested in this study were rapi
dly reacted with dimethyldioxirane to give the corresponding 
epoxy acids in good yield (Table 1). The product yield dec
reased when there were two carboxyl groups or an amide 
group in the molecule. We confirmed th가 the epoxidation 
of a,p-unsaturated carboxylic acids are smoothly carried out 
by dimethyldioxirane, as reported previously4. But under the 
same reaction condition, a y.S-unsaturated carboxylic acid 
was transformed to the lactone instead of the epoxide. This 
is probably due to the spontaneous opening of epoxide.

The procedure8 for epoxidation of p,y-unsaturated acids 
was very simple and convenient: Ansaturated acid (0.001
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yldioxirane
Table 1. Epoxidation of unsaturated carboxylic acids by dimeth

Unsaturated acids Epoxy acids Time (h) % yield

^-COOH Q〜COOH
0.5 74

〜C0OH
2

0.5 96

^yCOOH 9、cooh 0.5 82

Hooc 〜〜CO0H
HOOL으zegOH

4
0.5 59

O X)

、"2，nh 人 COOH

오''%?짆0H

5
2.5 71

/^COOH /9cOOH 6 0.5 55

〜八k9(O0H O
＞貞 7

ch2oh

0.5 51

mol) was dissolved in 5 m/ of acetone and 3 mZ of water. 
With vigorous stirring, sodium bicarbonate (0.014 mol) and 
oxone (0.004 mol) were added to this solution. The stirring 
was continued for two hours at room temperature. The reac
tion mixture was acidified to pH 1-2 with cone, hydrochloric 
acid, then 50 m/ of ethyl acetate was added. After filtration, 
two layers were separated and the water layer was extracted 
with ethyl acetate. The combined organic layer was dried 
and the solvent was removed in vacuo, yielding the epoxides. 
The products were reasonably pure judging from their NMR 
spectra11. Only epoxy acid 5 required chromatographic sepa
ration.
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11. Spectral Data for epoxy acids

Epoxy acid 1: IR (neat): 3680-2400, 1730, 1050 cm"1; 
】H・NMR (100 MHz, CDC13): S 24-2.6 (m, 2H), 3.4-3.6 
(m, 2H), 4.1-4.2 (m, 1H); Epoxy acid 2:】H-NMR (100 
MHz, CDC13): 8 1.1 (t, 3H), 1.6-1.8 (m, 2H), 2.7 (t, 2H),
3.9- 4.0 (m, 1H), 4.1-4.2 (m, 1H); Epoxy acid 3: HNMR 
(100 MHz, CDC13): 8 1.2 (d, 3H), 2.6・2.8 (m, 1H), 353.6 
(m, 2H), 4.0-4.2 (m, 1H); Epoxy acid 4:】H-NMR (100 
MHz, acetone-d6)： 8 2.4-2.7 (m, 4H), 4.0-4.3 (m, 2H); 
Epoxy acid 5: :H-NMR (100 MHz, CDC13): 8 1.5 (dd, 
3H), 2.6 (d, 2H), 3.1-3.2 (m, 2H), 3.9-4.2 (m, 2H), 4.8 (s, 
lH)t 7.3 (s, 5H), 7.8 (s, 1H); Expoxy acid 6:】H・NMR 
(100 MHz, acetone-^6)： 8 3.0 (m, 3H), 3.3-3.5 (m, 1H), 
4.0-4.2 (m, 1H); Lactone 7: IR (neat): 3400, 2950, 1760, 
1040 cm"1; lH-NMR (100 MHz, CDC13): 8 1.2 (s, 6H),
1.9- 2.1 (m, 2H)f 3.5-3.8 (m, 2H), 4.0 (1H), 4.5-5.6 (m, 1H).
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