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요 약. 염화삼메틸규소를첨가하지 않고에테르나사염화탄소중의 3-aryl-3-bromopropanoyl chloride를 

상온에서 2당량의 히드록실아민과 반응시켜 2,5-diarylisoxazolidin-3-ones 을 좋은 수율로 얻을 수 있었다. 

그러나 (忙에서 3-bromohydrocinnamoyl chloride 는 2당량의 벤질히드록실아민과 반응하여 N-benzyl-3- 
bromo-3-phenylpropanohydroxamic acid (72%)와 N-benzyl-C-phenylnitrone (12%)을 생성하며 같은 조 

건하에서 3당량의 벤질히드록실아민을 사용하면 3-phenylisoxazolidin-5-one (41%)과 2-benzyl-5-phenyliso- 

xazolidin-3-one (38%)이 섕성된다.

ABSTRACT. 3-Aryl-3-bromopropanoyl chloride in either ether or carbon tetrachloride reacted with 
2 equiv. of hydroxylamine in the absence of trimethylsilyl chloride at ambient temperature to give directly
2,5-diarylisoxazolidin-3-ones  in good yields. However, when 3-bromohydrocinnamoyl chloride was treated 
with 2 equiv. of benzylhydroxylamine at Ot：, N-benzyl-3-bromo-3-phenylpropanohydroxamic acid (72%) 
and N-benzyl-C-phenylnitrone (12%) were (Stained. On the contrary, 3-phenylisoxazolidin-5-one (41%) 
and 2-benzyl-5-phenyl-isoxzolidin-3-one (38%) were obtained when 3 equiv. of benzylhydroxylamine was 
used under the same conditions.

INTRODUCTION

2.5-Diarylisoxazolidin-3-ones  have recently att
racted much attention owing to their herbicidal 
activities1^. Although numerous methods for the 
synthesis of i됺oxazolidirv新nes with a substituent 
at C-5 and/or nitrogen atom have been reported", 
most of them is of limited use. Cyclization of 3- 
bromo-N, 3-diarylpropanohydroxamic acids using 
methanolic KOH is by far most widely used for 
the synthesis of 2,5-diarylisoxazolidin-3-ones1. The 
success of this methodology is highly relied on 
yield of hydroxamic acids obtained from the reac
tions of acyl halides with hydroKylamines. Since 
hydroxylamines are ambident nucleophiles, nuc
leophilic attack by the hydroxyl group of hydroxy
lamines give rise to undesired product. In order 

to avoid the side reaction, 3-bromohydrocinnamoyl 
chloride in an appropriate solvent was added to 
a mixture of hydroxylamines and trimethylsilyl 
chloride (TMSC1) in dry ether, benzene, or carbon 
tetrachloride cooled to Ot. However, this method 
did not always give satisfactory result and cycliza
tion of 3-bromopropanohydroxamic acid by either 
methanolic KOH or tertiary amines such as pyri
dine and triethylamine sometimes led to very co
mplicated reaction mixtures.

We have tried to find other simple method for 
the synthesis of isoxazolidin-2-ones under the dif
ferent conditions. The results are described he
rein.

RESULTS AND DISCUSSION

3-Aryl-3-bromopropanoyl chloride synthesized
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Table 1. Synthesis of 2,5-diarylisoxazolidin-3-ones (2)

Entry 1 ArNHOH 
Ar Solvent

a X=Y=Z=H o-Chlorobenzyl CCh
b X=Y=Z=H o-Fluorobenzyl CCI4
c X=Y=Z=H o-Methoxy benzyl CCU
d X=Y=H, Z=Br Benzyl ether
e X=Y=Z=H o-Nitrobenzyl ether/CCh
f X=Y, Y=Z=Me Benzyl CCh

g* X=Y=Z=H Phenyl CCU/ether
h X=Z>-CI, Y=Z=H Phenyl ether
i X=/>-NO2, y=z=h Phenyl ether
j X=》-MeO, Y=H, Z=Br Phenyl Benzene

k* Y=Z=H, Z드Me Phenyl Benzene
1 X=Y=Z=H Benzyl ether

Yield*, m% mp. (solvent)
고 t

77
52
41
61
62
58
34

liquid
65—66(hexane/ethyl acetate) 

liquid 
liquid

62~63(hexane/ethyl acetate) 
67~68(pet. ether) 

53 〜54
86
37
47
75
99

liquid
liquid
liquid
liquid

66— 67(hexane/ethyl acetate)
#찌乎 yield based on 1 except for 기 which is based on N-benzyl-S-bromo-B-phenylpropanohydroxamic acid 
어). *The hydrocinnamoyl chlorides wee refluxed with phenylhydroxylamine in he presence of triethylamine 
to give 2g and 2k.

from the reaction of 3-aryl-3-bromopropanoic acid 
(1) with thionyl chloride in e^her ether or carbon 
tetrachloride was used in situ without purification. 
The reaction of 3-aryl-3-bromopropanoyl chloride 
with 2 equiv. of benzylhydroxylamine in the abse
nt of TMSC1 at ambient temperature gave direc
tly 5-aryl-2-benzylisoxazolidin-3-ones in good yie- 
Ids. Likewise 5-aryl-2-phenylisoxazolidin-3-ones 
were synthesized using phenylhydroxylamine. The 
results are sunftnerized in Table 1.

However, when 3-bromohydrocinnamoyl chlo
ride in ether was added dropwise to 2 equiv. ben
zylhydroxylamine at Ot, N-benzyl-3-bromo-3-phe- 
nylpropanohydroxamic acid (3) and N-benzyl-C- 
phenylnitnm운 (4) were obtained in 72% and 12% 
yields, respectively as shwon in Scheme 1. 
Refluxing of 3 with triethylamine in chloroform 
for 3 h gave 2-benzyl-5-phenylisoxazolidin-3-one 
(21) in 99% yield. When 3 equiv. of benzylhydrox
ylamine was used, 3-phenylisoxazolidin-5-one (5) 
and 21 were obtained in 41% and 38% yields, 
respectively. This result indicates that the use of 
a proper amount of hydroxylamine is very impor- 
tant for high yields of isoxazolidin-3-ones.

The structures of 3, 5, and 21 were established 
based on the spectroscopic data (vide infra). The 
structure of compound 4 was determined based

on th은 formation of N>N-dibenzylhydroxylamine 
after catalytic hydrogenation using 10% Pd/C.

The formation mechanism of 4 in this reaction 
is uncertain. However we have found that heating 
of a mixture of 5 and benzylhydroxylamine adsor
bed on a silica g이 at 90t? gave rise to 4 in 65% 
yi이d along with 하此 recovery of 5 in 26% yi이d. 
On th은 contrary, refluxing of a mixture of 5 and 
benzylhydroxylamine in benzene for 2h did not 
give 4 at 기 1. This observation suggests that 5 in 
the reaction mixture, after being adsorbed on a 
silica gel for column chromatography undergoes 
a decomposition reaction to give 4 during the cou
rse of 사le evaporation of the solvent on rotary 
evaporator at an water bath temperature (90t).
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If this is the case, C02, styrene and benzaldehy
deimine are generated and 4 is formed by the 
reaction of benzylhydroxylamine with benzalimine 
as shown is Scheme 2.

Thi요 pathway is evidenced by the similar reac
tion in which benzophenoneimine reacts with ben- 
zylhydroxylamine to give benzyl-C-diphenylnitrone7.

EXPERIMENTAL

Benzaldehyde, o-chlorobenzaldehyde, o-methox- 
ybenzaldehyde, cinnamic acid, o-chlorocinnamic 
acid, ^-chlorocinnamic acid, o-methoxycinnamic 
acid,(?-nitrocinnamic acid, hydrocinnamic acid, and 
o-nitrobenzaldoxirae were obtained from Aldrich- 
Chemie, Germany. Bromine, nitrobenzene and 
triethylamine were from Juhsei Chem. Co. Ltd. 
Thin layer chromatography was performed with 
silica gel 60 F254 precoated aluminum sheets (E. 
Merck, Art. 5554). The chromatogram was visuali
zed by a mineral ultraviolet lamp. Column chro
matography was performed with silica gel 60 (E. 
Merck, Art 7734, ASTM. 70~230 mesh). NMR 
spectra were obtained on a Varian EM 360A (60 
MHz) using TMS as an internal standard. IR spe
ctra were recorded on a Perkin-Elmer Model 782 
spectrometer. Mass spectra were obtained using 
VG 12-250 spectrometer. Melting points were 
measured using a Fisher-Johns melting point ap
paratus and are uncorrected.

General Procedure fbr 3-bromohydrocinnamic 
acid derivatives

Bromine was added to hydrocinnamic acid deri
vatives in methylene chloride with illumination 
with a 6Q-W tungsten lamp. After color of bromine 
had almost disappeared, the reaction mixture was 
stirred for an additional 20 min, followed by co
lumn chromatography.

3-Bromohydrocinnamic acid. Bromine (6.612 g, 
41.37 mmol) was added to hydrocinnamic acid 
(6.173 g, 41.10 mmol) in methylene chloride (150 
mZ) with illumination for 10 min. The reaction 
mixture was additionally stirred for 15 min. Eva
poration of the solvent gave the title compound 
(9.296 g, 40.58 mmol, 99%); mp. 135-136t (CHC1& 
lit.8 134-135t);NMR(CDCl3+DMS-d6)83.36 
(m, 2H, CH2), 5.50 (t, 1H, 7=8 Hz, CHBr), 7.16- 
7.66 (m, 5H, Ar), 10.73 (s, 1H, OH).

3-Bromo-2-methylhydrocinnamic add. Bromine 
(10.605 g, 66.36 mmol) was added to 2-methylhyd- 
rocinnamic acid (7.601 g, 4629 mm이) in CCI4 (200 
mJ). The reaction mixture was refluxed with illu
mination for 22 h, followed by evaporation of the 
solvent to dryness. The residue was dissolved in 
boiling CCI4 and then the solution was cooled in 
the refrigerator. The solid was filtered and identi
fied to be threo-^-bromo-2-methylhydrocinnamic 
acid. Yield: 3.510 g (15.19 mmol, 33%); mp. 167~ 
169t (CCU lit.9 168-170t); 파! NMR (CDCI3) 8 
1.00 (d, 3H, /=7 Hz, Me)： 3.37 (m, 1H, CH), 4.07 
(d, 1H, /=U Hz, CHBr), 7.17-7.62 (m, 5H, Ar), 
10.87 (요, 1H, OH); IR (KBr), 3300-2750, (OH), 
3030, 2990, 2650, 1725, 1710, (C=OX 1499, 1456, 
1426, 1332,1295,1265, 1225, 1209, 1179,1165, 1125, 
1079, 1027, 950, 917, 856, 770, 698, 661, 580, 545 
cm~l.

After the solvent was evaporated from the filt
rate, the residue was recrystallized from w-hexane 
to give erythro-3-bromo-2-methylhydrocinnamic 
acid (2,500 g, 10.28 mm이, 22%); mp. 92~93t (lit10 
106-107t); 'H NMR (CDC13) 8 1.43 (d, 3H, J=7 
Hz, Me), 4.14 (m, 1H, CH), 4.20 (d, 1H, /=9 Hz, 
CHBr), 7.15〜7.63 (m, 5H Ar), 11.00 (s, 1H, OH); 
IR (KBr), 3300-2760 (OH), 3095, 3038, 2982, 2940, 
1720 (C=OX 1497, 1456, 1412, 1306, 1264, 1224, 
1199, 1172, 1079, 1029, 940, 850, 757, 701, 629, 
618, 604 cm-1.

3-Bromo-p-chlorohydrocinnamic acid. Bromine 
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(7.990 g, 50.00 mmol) was added to j>-chlorohydro- 
cinnamic acid (6.221g, 33.70 mmol) in CCI4 (120 
mZ). The reaction mixture was refluxed with illu
mination for 6h, followed by evaporation of the 
solvent. Recrystallization of the residue from CCI4 
gave 7.719 g (29.23 mmol, 87%) of the desired co
mpound; mp. 164~165t：; 'H NMR (CDC13+ 
DMSO-dfi) 8 3.18 (d, 2H, ；=8 Hz, CH2), 5.37 (t, 
1H, CHBr), 7.13-7.47 (m, 4H, Ar), 8.63 (s, 1H, 
CQH).

2,3-Dibromo*0-methoxyhydrocinnamk acid. 
Bromine (4.866 g, 30.45 mmol) was added to o-me- 
thoxycinnamic acid (5.431g, 32.68 mmol) in CCU 
(80 m/). The reaction mixture was stirred for 15 
min, followed by evaporation of the solvent. Recr
ystallization of the residue from benzene afforded 
6.707 g (20.57 mmol) of the title compound. Yi이d: 
63%.

2-Bei)zyl-3-phenylisozolidin-5-one (5). A mix
ture of benzylhydroxylamine (2.695 & 21.88 mmol) 
in dried ether (50 mZ), 3-bromohydrocinnamoyl 
chloride in ether (20 mZ) prepared from 3-bromoh- 
ydrocinnamic acid (1.672 g, 7.30 mmol) and thionyl 
chloride (5 m/) was stirred for 1 h at followed 
by evaporation of the solvent to dryness. The re
sidue was chromatographed (2X10 cm). Elution 
with n-hexane/ethyl acetate (40 m/, 3/1 by vol.) 
gave unknown compounds. Next elution with the 
same solvent afforded 5 (0.765 g, 3.0
mmol, 41%); mp. 83~847c (n-hexane/CCU： lH 
NMR (CDCI3) 8 2.88 (d, 2H, J=9 Hz, CH。，3.88 
(d. 1H,/=14 Hz, C6H5G盼 4.17 (d, lH,/=14Hz, 
CbHsCH?), 432 (t, 1H, J=9 Hz, CeHsCH), 7.20- 
7.63 (m, 10Hr Ar); IR (KBr) 1775 (C=O) cm'1; 
MS (m/e) 253 (M+). Elution with w-hexane/ethyl 
acetate (150 m/, 1/1 by vol.) afforded 21 (0.705 g, 
2.78 mmol, 38%).

Reduction of B-benzyl-C-phenylnitrone (4). N- 
Benzyl-C-phenylnitrone (0.837 g, 3.96 mmol) in 
methanol (30 m/) was reduced catalytically on 10% 
Pd/C (0.345 g) at ambient temperature. Pressure 
of hydrogen gas was 30 psi. but it dropped to 24 
psi. after 2 h. Elution with benzene (200 mf) gave 

N^N-dibenzylhydroxylamine (0313 g, 1.47 mmol, 37 
%): mp. 123〜124^ (EtOH) (lit.12-13 123-124t).

이❹mbenzy卜如Hdin-3・one (2 

a). 3-Bromohydrocinnamic acid (1.966 g, 8.58 
mmol) in CCI4 (200 m/) was reacted with thionyl 
chloride (10 m/) to give the corresponding hydro
cinnamoyl chloride to which 0-chlorobenzylhydro
xylamine (2.722 g, 17.27 mmol) in dry CCI4 (200 
m/) was added. The reaction mixture was stirred 
for 5h, followed by evaporation of the solvent 
The residue was chromatographed (2 X13 cm). 
Elution with benzene (100 mZ) gave unknown co
mpounds. Continuous elution with benzene (200 
m/) and chloroform (100 mZ) gave the title com
pound (1.916 g, 6.66 mmol, 77%);NMR (CDC13) 
8 2.92 (dd, 1H,/=16 Hz, 10 Hz, CH2CO), 3.10 (dd, 
1H,/=16 Hz, 8 Hz CH2CO), 4.70 (d, 1H, 7=16 Hz, 
PhCH?), 5.03 (d, lH,J=16Hz, PhCH?), 5.40 (dd, 
1H, 7=10 Hz, 8Hz,CHO), 7.00〜7.67 (m, 9H, Ar); 
IR (KBr) 1708 (C=O) cm"1; MS (m/e) 287 (M+).

2-0-FIuorobenzyl-5-phenylisoxazolidin-3-one (2b). 
3-Bromohydrocinnamic acid (4.200 g, 18.33 mmol), 
thionyl chloride (15 m/) and o-fluorobenzylhydrox- 
ylamine (5304 g, 37.57 mmol) in CCI4 (100 m/) 
were used as in the synthesis of 호a. The reaction 
mixture was stirred for 3 h, followed by evapora
tion of the solvent. The residue was chromatogr죠. 

phed (2X12 cm). Elution with benzene (100 m/) 
gave unknown mixtures (1.228 g). Continuous elu
tion with benzene (900 m/) and 사血roform (400 
mZ) gave the title compound (2.601g, 9.59 mmol, 
52%); mp. 65~66l二(n-hexane/ethyl acetate); lH 
NMR (CDCI3) 8 2.76 (dd, 1H, J= 16 Hz, 10 Hz, CH2 
CO), 3.08 (dd, lH,/=16Hz, 8Hz, CH2CO), 4.65 
(d, 13=17 Hz, PhCH?), 521 (d, 1H, J=17 Hz, 
PhCH?), 5.37 (dd, lH, J=10Hzt 8 Hz, CHO), 6.80 
〜7.63 (m, 9H, Ar); IR (KBr) 1709 (C=O) cm'1; 
AmL Calcd. for C16H14NFO2： C, 71.10; H, 5.22; 
N, 5.18. Found: C, 71.49: H, 5.18; N, 5.32.

2-o-Methoxybenzyl-5-phenylisoxazolidin-3-one (2 
c). 3-Bromohydrocinnamic acid (4.063 g, 17.73 
mm이), thionyl chloride (15 m2), and o-methoxybe- 
nzylhydroxylamine (5.100 g, 3329 mmol) in CCI4 
(80 m/) were used as in the synthesis of 2a. The 
reaction mixture was worked up as in the synthe
sis of 2b and the residue was chromatographed 
(2X12 cm). Elution with benzene (80 m以 followed 
by benzene (500 m/) and chloroform (200 m/) affo
rded the title compound (2.040 gf 720 mmol, 41%);
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'H NMR (CDC13) 8 2.75 (dd, 1H, J=16Hz, 10 Hz, 
CH#。)，3.08 (dd, 1H, 16 Hz, 8 Hz, CH2CO),
3.70 (s, 3H, MeO), 4.68 (d, 1H,J=18 Hz,。出5(鸟), 

4.98 (d, 1H,/=18 Hz,伝足性,5,36 (dd, 1H, 
10 Hz, 8Hz,、CHO), 6.50〜7.53 (m, 9H, Ar); IR 
(KBr) 1705 (C=O) cm"1; MS (m/e) 283 (M+).

trans-2-BenzyM-bromo-5-phenylisoxasolidin-3- 
one (2d). Threo-2,3-Dibromohydrocinnamic acid 
(0.846 g, 2.74 mmol) was reacted with thiony chlo
ride (15 mZ) in dry ether (30 m/) to give the corre
sponding hydrocinnamoyl choride, to which benz
ylhydroxylamine (0.647 g, 5.25 mmol) in dry ether 
(30 mZ) was added. The reaction mixture was sti- 
red for 3 h, followed by evaporation of the solvent. 
The residue was chromatographed on silica gel 
column (2X10 cm). Elution with benzene (400 mZ) 
gave the title compound (0.552 g, 1.66 mmol, 61%): 
H NMR (CDCI3) 8 4.71 (d, 1H, J=8Hz, CHBr), 
5.45 (d, lH,/=8Hz, CHO), 487 (s, 2H, CJEfcC珏), 

7.07-7.83 (m, 10H, Ar); IR (KBr) 1710 (C=O) 
cm-1; MS (m/e) 331 (M+), 333.

2- o-nitrobenzyl-5-phenylisoxazolidin-3-one (2e).
3- Bromohydrocinnamic acid (2.411 g, 10.52 

mmol), thionyl chloride (10 m/)» and o-nitrobenzy- 
Ihydroxylamine (3.560 g, 21.17 mmol) in a mixture 
of dry ether (100 m/) and CCI4 (150 m/) were used 
as in the synthesis of 2a. The reaction mixture 
was worked up^aSvin the synthesis of 2b. The 
residue was chromatographed (2X12 cm). Elution 
with benzene (500 m/), followed by chloroform 
(400 m/) gave the title compound (1.924 g, 6.44 
mm이, 62%); mp. 62~63t (n-hexane/ethyl ace
tate); NMR (CDCl34-DMSO-d6)8 2.89 (dd, 1H, 
/= 10 Hz, 8 Hz, CHO), 3.22 (dd, 1HJ= 16 Hz, 8 Hz, 
CH2CO), 4.98 (d, 1H, /=18 Hz, 이艮(迥), 5.36 (d, 
1H, •/드 18 Hz, C6H5CI^)r 5.57 (dd, 1H, /=16Hz, 
10 Hz, CH2CO), 7.23-8.22 (m, 9H, Ar); IR (KBr) 
1720 (C=O) cm"1; MS (m/e) 298 (M+).

2-Benzy]-4,4-dimethyl-5-phenylisoxasolidin-3-one 
(2f). 2,2-Dimethyl-3-bromohydrocinnamic acid 
(2.524 g, 9.81 mmol) was reacted with thionyl 사 

ride (10 mZ) in CCI4 (30 ml) to give the correspon
ding hydrocinnamoyl chloride to which benzylhy
droxy lamine (2.789 务 22.65 mmol) in CCI4 was ad
ded. Triethylamine (1.016 g, 10.04 mm이) was ad
ded to the reaction mixture and the solution was 
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refluxed for 1 h. After the sovent was removed 
in vacuo, the residue was chromatographed (2X 
12 cm). Elution with benzene (120 mZ), followed 
by chloroform (800 mZ) gave the title compound 
(1.600 g, 5.69 mm이, 58%); mp. 67~68t (petro
leum ether);】H NMR (CDC13) 8 0.67 (s, 3H, Me), 
1.23 (s, 3H, Me), 4.75 (s, 2H, CgHsCHg), 4.98 (& 
1H, CHO), 6.93-7.57 (m, 10H, Ar); IR(KBr) 1705 
(C=O) cm-1; MS (m/e) 281 (M+). The last frac
tion of ethyl acetate (160 mZ) gave 4 (0.355 g, 1.68 
mmol, 17%).

2,5-Diphenylisoxazolidin-3-one  (2g). 3-Bromo
hydrocinnamic acid (2.548 g, 11.12 mmol), thionyl 
chloride (10 mZ), phenylhydroxylamine (2.448 g, 
22.4 mmol) in a mixture of CCI4 (200 m/) and dry 
ethe卜(20 mZ) were used as in the synthesis of 
2a. After triethylamine (1.162 g, 11.48 mm이) was 
added to the hydrocinnamoyl chloride, the reac
tion mixture was refluxed for 3h. After removal 
of the solvent, the residue was chromatogaphed 
(2X12 cm). Elution with benzene (80 mZ) gave 
azoxybenzene (0.916 g, 4.62 mmol, 41%). Conti
nuous elution with benzene (300 m/) afforded the 
title compound (0.914 g, 3.81 mmol, 34%); mp. 
53-54t; lH NMR (CDCI3) 8 2.95 (dd, 1H, /=16 
Hz, 10 Hz, CHQO), 325 (dd, 1H, 7=16 Hz, 9 Hz 
CH2CO), 5.54 (dd, 1H, 7= 10 Hz, 9 Hz, CHO), 
6.93〜7.56 (m, 8H, Ar), 7.56-7.89 (m, 2H, Ar); 
IR (KBr) 1710 (C=O) cm"1; MS (m/e) 239 (M+).

5-p-ChlorophenyI-2-phenylisoxazolidin-3-one (2 
h). 3-Bromo-o-chlorohydrocinnamic acid (1.172 g, 
4.44 mmol), thionyl chloride (5 m/)» and phenylhy
droxylamine (1.802 g, 16.51 mmol in dry ether (50 
m/) were used as in the synthesis of 2a. After 
removal of the solvent, the residue was chromato
graphed (2X13 cm). Elution with CCI4 (100 mZ) 
gave azoxybenzene (0.125 g, 0.63 mm이, 14%). Elu
tion with benzene (200 m/) gave the title com
pound (1.047 g, 3.83 mmol, 86%);】H NMR (CDC13) 
8 3.08 (dd, 1H,J=17 Hz( 10 Hz, CH2CO), 3.23 어d, 
1H, J=17 Hzr 8 Hz, CH2CO),
5.53 (ddr 1H,/=10 Hz, 8 Hz, CHO), 7.00- 7.58 (m, 
7H, Ar), 7.58-7.88 (m, 2H, Ar); IR (KBr) 1706 
(C=O) cm-1; MS (m/e) 273 (M+).

5-/v-Nitrophenyl-2-phenylisoxazoiidin-3-one (2i). 
3-Brom(>/>-nitrohydrocinnamic acid (0.999 g, 3.64 
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mmol), thionyl chloride (5 m/)r and phenylhydrox- 
ylamine (1.778 g, 1629 mmol) in dry ether (50 m/) 
were used as in the synthesis of 2a. After the 
용olvent was removed, the residue was chromato
graphed (2X12 cm). Elution with hexane (100 mZ) 
gave azoxybenzene (0.325 g, 1.64 mmol, 45%). Elu
tion next with benzene (100 mZ) gave the title 
compound (0.382 g, 1.34 mm이, 37%); 'H NMR 
(CDCI3) S 3.04 (dd, IK 7= 17 Hz, 9 Hz, CH2CO), 
3.46 (dd, 1H, 7= 17 Hz, 9 Hz, CH2CO), 583 (t, 1H, 
/=9Hz, CHO), 7.17-7.81 (m 7耳 Ar), 8.17-8.48 
(m, 2H, Ar); IR (KBr) 1707 (C=O) cm-1; MS 
(m/e) 284 (M+).

4-Bromo-5-^-anisyl-2-phenylisoxazolidin-3-one (2
j) . 2,3-Dibromo-^-methoxyhydrocinnamic acid 
(2.077 g, 6.37 mmol), thionyl 사Uoride (5 m/) and 
phenylhydroxylamine (1.409 g, 12.91 mmol) in dry 
benzene (50 mZ) were used as in the synthesis 
of 2a. After removal of the solvent, the residue 
was chromatographed (2 X12 cm). Elution with 
hexane (160 m/) gave azoxy benzene (0.192 g, 0.97 
mmol, 16%). Elution with benzene (200 mZ) gave 
the title compound (1.045 g, 3.00 mmol, 47%);】H 
NMR (CDCI3) 5 3.79 (s, 3H, MeO), 4.91 (d, 1H 
/=9Hz, CHBr), 5.60 (d, 1H, /=9Hz( CHO), 6.99 
(d, 2H,/=9Hz, Ar), 7.18-7.67 (m, 3H?Ar), 7.70〜 

8.03 (m, 2H, Ar); IR (KBr) 1708 (C=O) cm"1; 
MS (m/e) 347 @내令 349.

trans-2,5-Diphenyl-4-methylisoxazolidin-3-one (2
k) . threo-2-Methylhydrocinnamic acid (1.330 g, 
8.10 mmol), thionyl chloride (10 m/)» and phenylhy
droxylamine (2.089 g, 19.14 mmol) in benzene (120 
mZ) were used as in the synthesis of 2a. After 
removal of the solvent, the residue was chromato
graphed (2X10 cm). The mixture was refluxed for 
1 h. elution with hexane (200 mZ) gave an uniden
tified compound (0.156 g). Elution next with ben
zene (400 m/) gave the title compound (1.536 g, 
6.06 mmol, 75%);NMR (CDCI3) 8 130 (d, 3H, 
/= 7 Hz, Me), 3.10 (m, 1H, CHCO), 4.12 (d, 1H, 
丿=12 Hz, CHO), 6.95-7.71 (m, 8H, Ar), 7.71-8.12 
(m, 2H, Ar); IR (KBr) 1710 (C=O) cmf MS 
(m/e) 253 (M+). Elution with chloroform (240 m/) 
gave 4 (0.184 g, 0.87 mm이, 11%).

2-Benzyl-5-phenylisoxazolidin-3-one (21). 3-Bro- 

mohydrocinnamoyl chloride in dried ether (20 m/) 
prepared from 3-bromohydrocinnamic acid (1.880 
g 8.20 mmol) and thionyl chloride (10 ml) was 
reacted with benzylhydroxylamine (2.025 g, 16.71 
mmol) in ether (20 ml). The reaction mixtue was 
stirred for 1 h at Ot, followed by evaporation of 
the solvent to dryness. N-benzyl-3-bromo-3-phen- 
ylpropanohydroxamic acid (3) (2.860 g, 8.56 mm이) 

was obtained. Recrystallization from chloroform- 
cabon tetrachloride gave the purified compound 
(1.706 g, 5.10 mm시, 62%); mp. 116-117t;
NMR (CDCl3+DMSO-d6) 6 3.33 (m, 2H, CH2CO), 
4.42 (s, 2H, PhC珏)，5.52 (dd, lH,/=8Hz, 6 Hz, 
CHBr), 7.10〜7.70 (m, 10H, Ar), 9.67 (s, 1H, OH); 
IR (KBr) 3100, 2860,1609 (C=O) 1497,1490, 1456, 
1418, 1344, 1243, 1222, 1178, 1159, 1079, 1032, 941, 
765, 736, 699, 649, 610, 531, 517 cmf Anal. Calcd. 
for C16H15NO2： C, 75.87; H, 5.97; N, 5.53. Found: 
C, 75.60; H, 6.02; N, 5.59. The filtrate was separa
ted by column chromatogaphy (2X8 cm). Elution 
with benzene (100 mZ), followed by ether (80 mZ) 
gave 3 (0265 g, 0.79 mm이). Elution with ethyl 
acetate (80 m/) gave N-benzyl-C-phenylnitrone (4) 
(0・202g, 0.96 mmol, 12%); mp. 82~83P (hexane) 
(lit」하 82~83笔); NMR (CDC13) 8 4.91 (s, 2H,
PhCH?), 6.90〜7.63 (m, 9H, =CH, Ar), 7.95-833 
(m, 2H, Ar); IR (KBr) 3065, 3035, 1582, 1499,1490, 
1460,1430, 1320,1300, 1200, 1155, 1146, 1080, 1028, 
945, 915, 815, 765, 752, 717, 709, 693, 571, 523, 
482 cm-1. Anal. Calcd. for CwHbNO: C, 79.60;
620; N, 6.63. Found: C, 79.53; H, 623; N, 6.60.

Trie나lylamine (0.327 g, 3.23 mmol) was added 
to 3 (1.129 & 3.38 mmol) in chloroform (100 m/). 
The reaction mixture was refluxed for 3h and 
then the solvent was evaporated to dryness. To 
the residue was added water (20 mZ)> followed by 
extraction with CH2C12 (3X20mZ). The organic la
yers were dried (MgSO4) and evaporated to give 
21 (0・820g, 3.34 mmol, 99%): mp. 66~677= (ethyl 
acetate/n-hexane); 'H NMR (CDCI3) 8 2.85 (dd, 
1H, 16 Hz, 10 Hz, CH2CO), 3.20 (dd, 1H, J= 16
Hz, 8 Hz CH2CO), 4.65 (d, 1H, 7= 16 Hz, PhCHjD, 
523 (d, lH,/=16Hzr PhCH^)； 5.47 (dd, 1H,/=1O 
Hz, 8 Hz CHO), 7.18-7.75 (m, 10 Hz, Ar); IR 
(KBr) 1690 (C=O) cm'1; MS (m/e) 253 (M+).
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