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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.

Acknowledgement. We appreciate the financial sup-
port of this work by the Korea Science and Engineering
Foundation (KOSEF). And, this work was supported by the
Organic Chemistry Research Center (OCRC) sponsored by
the Korea Science and Engineering Foundation (KOSEF).
This paper was also supported (in part) by NON DIRECTED
RESEARCH FUND, Korea Research Foundation, 1992.

References

1. Laird, T. In ‘Comprehensive Organic Chemistry’, ed.
J. F. Stoddart, Pergamon Press, 1979, 1, 1213.

2. Kohn, H.; Li, V.-S.; Schiltz, P.; Tang, M.-S. J. Am. Chem.
Soc. 1992 114, 9218.

3. Reddy, N. P.; Yamashita, H.; Tanaka, M. /. Am. Chem.
Soc. 1992, 114, 6596.

4. Parker, K. A.; Coburn, C. A. /. Am. Chem. Soc. 199],
113, 8516.

5. Bos, H. J. T.; Polman, H.; van Montfort, P. F. E. [ Chem.
Soc. Chem. Comm. 1973, 188.

6. Chow, Y. L,; Joseph, T. C. Chem. Commun. 1968, 604.

7. Rubin, M. B.; Neuwirth-Weiss, Z. | Am. Chem. Soc. 1972,
94, 6048.

8. Maruyama, K.; Muraoka, M.; Naruta, Y. /| Org. Chem.
1981, 46, 983.

9. Spectral data of 3: IR (KBr), 3064, 3029, 2917, 1693, 1595,
1447, 1278, 969, 786, 758, 695 cm™'; UV (n-hexane), Amar
330, 277, 263, 251, 222 nm; 'H-NMR (CDCl3), 6 8.12-7.02
(18H, aromatic), 6.21 (1H, d, /=16.0 Hz, PhCH=CH-),
6.09-6.03 (2H, m, PhCH=CH- and PhCH(O)-), 3.78 ppm
(1H, dd, PhCH(O)CH-); ¥C-NMR (CDCly), & 1993 ppm
(C=0), 134.7, 1294, 128.8, 128.5 (2 C’s), 128.2, 128.1, 127.8,
126.3, 126.2, 125.3, 123.9, 123.0 ppm (14 different aromatic
CH’s), 1343 (PhCH=CH-), 1233 (PhCH=CH-), 81.2
(PhCH(O)-), 62.8 ppm (PhCH(O)CH-), 140.5, 138.8, 136.9,
1359, 130.0, 129.6, 89.7 ppm (7 quaternary C’s); Mass
(ED), m/e 414 (M), 206 (100%, DPBe), 77.

10. The two overlapped 'H signals of a vinyl proton
(PhCH=CH-) and a methine proton (PhCH(O)-) was well
resolved into two distinct signals at 123.3 ppm and 81.2
ppm in the ®C dimension.

11. Spectral data of 8: UV (n-hexane) A, 356, 338, 310,
302, 294, 270 nm; IR (KBr) 3029, 2917, 1560, 1426, 969,
786, 758, 695 cm™'; 'H-NMR (CDCl3), & 7.39-7.23 (10H,
m), 6.67 (1H, d, /=160 Hz, PhCH=CH-), 596 (1H, dd,
J=16.0 Hz and 5.92 Hz, PhCH-CH-) 4.87 (1H, d, /=765
Hz, PhCH-CH-), 470 ppm (1H, m, PhCH-CH-); Mass
(ED), m/e 394 (M).

12. MMX calculation using PC Model (v. 3.2) showed diffe-
rent coupling constants for two isomers. The calculated
values, 3(cis) and 3(trans), for the two adjacent CH bonds
of Ph-CH-CH- moiety were 4.77 Hz and 0.59 Hz, respec-
tively, in which the calculated dihedral angles were 48°
for cis-adduct 8 and 81° for trans-adduct.

13. Bryce-Smith, D.; Gilbert, A. J. Chem. Soc. Chem. Commun.

Communications to the Editor

1968, 1702.

14. Nunn, E. E.; Wilson, W. S.; Warrener, R. N. Tetrahedron
Letters 1972, 175.

15. Carbon peaks at 135.2, 121.3, 80.13, and 78.77 ppm were
correlated with proton peaks at 6.67 (PhCH=CH-), 5.96
(PhCH=CH-), 4.87 (PhCH-CH-), and 4.70 ppm (Ph-CH-
CH-), respectively. All aromatic carbons were observed
between 1294 ppm and 126.2 ppm.

16. Spectral data of 9: UV (n-hexane), M. 292, 285, 233,
223 nm; IR (KBr), 3064, 2959, 1595, 1461, 744, 702 cm™};
'H-NMR (CDCly), & 7.72-7.68 (5H, m, aromatic) and 7.54-
7.50 ppm (5H, m, aromatic); Mass (EI), m/e 390 (M).

Epoxidation of B,y-Unsaturated Carboxylic Acids
by Dimethyldioxirane

Hea-Young Park Choo

School of Pharmacy, Ewha Womans University,
Seoul 120-750

Received August 12, 1993

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 group'. 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 a,B-unsaturated
acids®. Recently dimethyldioxirane® has been employed for
epoxidation of a,B-unsaturated ketones’, acids® and esters.
Not only electron rich alkenes such as enol ethers® and lac-
tones’ but also electron poor alkenes such as vinyltetrazoles®,
flavons® 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 acetone, is effective in the
epoxidation of B,y-unsaturated acids.

>=<‘COOH Oxone, NaHCOs; o

Acetone

>£3<\COOH

Most B,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 that the epoxidation
of a,B-unsaturated carboxylic acids are smoothly carried out
by dimethyldioxirane, as reported previously®. But under the
same reaction condition, a y,5-unsaturated carboxylic acid
was transformed to the lactone instead of the epoxide. This
is probably due to the spontaneous opening of epoxide.

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

Unsaturated acids Epoxy acids Time (h) % yield
0
~~COOH WCOO!: 05 74
0
~~~COOH /\V\/COQH 05 96
0]
COOH COOH 05
Y N 3 82
0
NAANETCOOH  S'NHTCOOH 25 71
5
0
~COOH ALCOOH 6 05 55
0
S~ COOH >¢9 ” 0.5 51
CH,OH

mol) was dissolved in 5 m/ of acetone and 3 m/ 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 conc. 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
spectra'l. Only epoxy acid 5 required chromatographic sepa-
ration.
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Spectral Data for epoxy acids

Epoxy acid 1: IR (neat): 3680-2400, 1730, 1050 cm™%;
'H-NMR (100 MHz, CDClL): & 24-2.6 (m, 2H), 3.4-3.6
(m, 2H), 4.1-42 (m, 1H); Epoxy acid 2: 'H-NMR (100
MHz, CDCL): & 1.1 (t, 3H), 1.6-1.8 (m, 2H), 2.7 (t, 2H),
3.9-40 {m, 1H), 4142 (m, 1H); Epoxy acid 3: 'H-NMR
(100 MHz, CDCly): & 1.2 (d, 3H), 2.6-2.8 (m, 1H), 3.5-36
(m, 2H), 4.0-42 (m, 1H); Epoxy acid 4: 'H-NMR (100
MHz, acetone-ds): & 24-2.7 (m, 4H), 4.0-4.3 (m, 2H);
Epoxy acid 5: 'H-NMR (100 MHz, CDCl): & 1.5 (dd,
3H), 2.6 (d, 2H), 3.1-3.2 (m, 2H), 3.9-4.2 (m, 2H), 4.8 (s,
1H), 7.3 (s, 5H), 7.8 (s, 1H); Expoxy acid 6: 'H-NMR
(100 MHz, acetone-dg): & 3.0 (m, 3H), 3.3-35 (m, 1H),
4.0-4.2 (m, 1H); Lactone 7: IR (neat): 3400, 2950, 1760,
1040 cm™!; 'H-NMR (100 MHz, CDCL): & 1.2 (s, 6H),
1.9-2.1 (m, 2H), 3.5-3.8 (m, 2H), 4.0 (1H), 4.5-5.6 (m, 1H).



