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Abstract N-Hydroxy-2-azetidinodes (IV} underwent a new rearrangement

to 5G-isoxazolidinones (V). By use of this rearrangement, one {(Ve) of

isomers of cycloserine was synthesized.
Monocyclic beta-lactam antibiotics, "monobactams" (I)l, have aroused much
interest chemically and biologically. The compound (I} has a sulfonic acid moietv
attached to nitrogen atom of the azetidine ring and is synthesized by the direct
sulfonation2 of 2-azetidinone (IT1), which can be easily synthesized from N-hydroxy-
2-azetidinone (IV) by the method of MillerB. Although the compound (IV) is an
important intermediate for the synthesis of I, data on its chemical properties are
insufficient. In ocur studies on chemical properties of IV, the stability of IV to
heat was investigated and it was found that IV underwent a new rearrangement to

S=-isoxazolidinones (V).
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According to the methed of Miller3, IIT {a; R1R2=H and BocNH, R3=R4=H bs Rl

=BocNH, R,=R,=H, R;=CH, ¢; R;=R;=H, R,=BocNE, R,=CH, d:; R,;=R.=H, R,=PhCONH, R, =

2 74 3 173 2 4 3 173 2 4
CH3) was obtained from DL-serine, D or L-threconine. III was hydroegenated over

palladium-charcoal to give IV (a; R1R2=H and BocNH, R3=R4=H b; R1=BocNH, R2=R4:H,

R3=CH3 s Rl=R3 2=BOCNH, R4=CH3 d; R1=R3 4

refluxed in ethyl acetate for 2-16 h and the resulting product (V)4 exhibited

=, R =0, R2=PhCONH, R xCHB). IV was

no color change to ferric chloride solution, whereas IV was positive to this

test5. Elementary analysis and ci-ms spectra of V established that V had the

same composition as IV. The ir spectra of V showed a peak at about 1790 cm_.1
attributed to carbonyl function and on pmr spectra of V in DMSO—dG, the coupling
between the proton attached to nitrogen atom at position 2 and the proton at
position 3 was observed. The above data suggested that V was 5-isoxazolidinone
derivative. Moreover, spectral data and results of tlc of Vd (D isomer) were
identical with those of the authentic Vd (racemic mixture)G, which was obtained
from 2-phenyl-dé-ethylidene-5~oxazolone. Thus the structure of Vv was confirmed

to be 5-isoxazolidinone derivative. The physical data for V are shown in Table 1.

In general, O-acylhydroxylamine undergces easily a rearrangement to hydro-
xamic acid7, but it has not been previously reported that hydroxamic acid rear-
ranged to O-acylhydroxylamine as shown in this case. Few papers on the ring
enlargement of azetidines to isoxazolidines have been published. Reinhoudt8 has
recently reported that 2,3-dihydroazete-l-oxides reacted with base to give S5-hy-
droxyisoxazolidines and Suzuki’ described a thermal ring enlargement of azetidine
N-oxides to isoxazolidines. The new rearrangement described in this paper is an
another example of the ring enlargement of azetidine to isoxazolidine.

Deacylated compound {Ve) is an isomer of antibiotics "eycloserine", in which
nitrogen atom and oxygen atom in the ring are exchanged each other. Kochetkov6
had synthesized 3-alkyl-4-acylaminc-5-isoxazolidinones, but had not synthesized
4-amino-5-isoxazolidinone {Ve) itself. To examine the antibacterial activity, the
deacylated compounds (Ve-g) were prepare’' 2s p-toluenesulfonate by the treatment

of Va-c with p-toluenesulfonic acid in dioxane at room temperature. These com-

pounds (Ve-g) exhibited no antibacterial activity.
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Table 1. Physical and Spectral Data for V.

(0] 25°
D max 10 .
R, R, R, R vield Meon mp °c  Vrmr 1T pmr, in DMSO-d,
® c=1 crn‘1 M++1 J it Hz
Va H and BocNH H H 20 - 99-101 i;:g 203 8.2 (b, 1H, N,°H)
1.18 (5, 9H, t-Bu)
vb  BocNH H CH, W 64 -77.2° 178-179 i;:: 217 8.03 (4, IH, J=12, N,-H)
1.13 (&, 3H, J= &, CH, )
ve H BocNH H  CH 93 475.9°  179-180 1/°% 217 8.03 (4, IH, J=12, N,-H)
3 1685
1.13 (4, 3H, J= &, CH3 3
vd H PhCONH H CH3 57 +63,0° 190-192 1;22 221 8.11 (a4, 18, J=12, NZ_H)
1.18 (d, 38, J= 6, CH, )
vell mand wa, B W 86 - 155-166 1740 - 4.3 m, 1R, € )
3.6 (m, 2H, C,-H)
vell wm H CH, H 94 + 1.4° 167-176 1750 - 4-31 Am, 1B, €, -H)
2 3
3.88 {(m, 1H, C3—H)
a, -
vgll H NH, B cu, 9 - 2.0° 183-187 1750 - 3L {m, 1H, C,~H)

3.88 (m, 11, C3*H)
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Chemical jonization mass spectra were recorded on JMS-D 300 mass spectrometer
using isobutane as a reactant gas.

These compounds were obtained as di-p-toluenesulfonate.
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