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SYNTHESIS OF 4-BROMO-4-ISOXAZOLIN-3-ONES: APPLICATION OF BROMINE-N,N-DIMETHYLACETAMIDE COMPLEX

Xyongtae Kim,t* Bung K. Ryu,§ and Yeongwan Seot
Thepartment of Chemistry, Seoul National University, Seoul 151-742
§Korea Research Institute of Chemical Technology, Daejeon 300-31, Korea

Summary: Reactions of 2-benzyl-5-phenyl-4-isoxazolin-3-ones with bromine—N,N-dimethylacetamide complex in
carbon tetrachloride at room temperature afforded excellent yields of 2-benzyl-4-bromo-5-phenyl-4-
isoxazol in-3-ones.

Various 2-substituted 4-bromo—4-isoxazolin-3-ones have been attracted because of their strong
biological activities such as antiinflammatory,! analgesic,!®-1®.2 herbicidal,® antitussive,!®-tb.4 gnd
antihypertensive,t®-tb.4 activities. The introduction of bromine atom to the 4-position of 4-isoxazolin-
3-ones has been accomplished by the cyclizaiton of 2,2,3-trihalohydroxasmic acids, followed by the
elimination of hydrogen bromide.5 However, the direct halogenation of the 2-substituted 4-
isoxazolin-3-one(1l) has not been reported, although the 2-substituted isothiazol~3-ones are known to be
halogenated readily at the 4-position.® Therefore, we investigated bromination of 2-benzyl-5-phenyl-4-

isoxazolin-3-one(la) and its derivatives.

Direct bromination of la(X=Y=H) with bromine in carbon tetrachloride at ambient temperature afforded
2a{X=Y=H) and hydrobromide of la in 38X and 33% yields, respectively. Similarly, 2b(X=H, Y=2-Cl) and
hydrobromide of 1b were isolated in 34% and 29% yields, respectively. Since hydrogen bromide 1iberated
during the course of the reaction would deactivate 1, the reaction with various Lewis bases were examined,
After some trial, we found that N,N-dimethylacetamide(DMA), a weak Lewis base, afforded excellent yields
of 2. Some results are listed in Table 1.7

Although bromine is known to coordinate with oxygen atom of DMA,® its synthetic utility has never
been reported. Surprisingly, 2-benzyl-4-isoxazolin-3-one(4) did not react with the present system even
after the prolonged reaction time, being quantitatively recovered. The inertness of 4 might be due to the
lack of the stabilization of the cation generated by the addition of bromonium ion at the 4-position of 4.
This view is supported by the reduced reactivity of 1 with the 5-phenyl group substituted by an electron-
withdrawing group(1lb, 1d, 1h, 1i, 1k). Further study on the application of Brz-DMA complex is in
progress.
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Table 1. Bromination of 2-benzyl-5~phenyl-4-isoxazolin-3-cnes{1)

Substrate Mole ratio Reaction time Isolated yield(%X)

1 1 Brz ¢ DMA mnin 2

a, X=H, Y=H 1 3 2 14 82
b, X=H, Y=2-Cl 1 1 1 1140 89
1 3 2 60 87

¢, X=H, Y=3-Cl 1 3 2 33 96
d, X=H, Y=4-Cl 1 3 2 60 82
e, X=H, Y=4-Me 1 3 2 2 88
£, X=H, Y=2~0OMe 1 3 2 .5 87
g, X=H, Y=3-OMe 1 3 2 20 81
h, X=H, Y=3-NOz 1 3 2 120 94
i, X=H, Y=4-NOz 1 3 2 180 91
4. X=Cl, Y=H 1 3 2 20 95
k., X=Cl, Y=2-Cl 1 5 4 80 66
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