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Abstract -- An improved synthesis of 3-hydrexy-5-methylisoxazole
and some rearrangements of O-benzoyl B-keto-propicnohydroxamates

with the formation of 5-substituted 4-oxazolin-2-one are described.

Currently as a plant protecting agent, 3-hydroxy-5-methylisoxazole (3) is
widely used in the agricultural field under the commercial name of Tachigaren-l
Although Kato et 312 reported the synthesis of 3 by catalytic reducticn with
paliadium charcol by acid treatment of O-benzyl acetcacetchydroxamate (2a),

our continuing interest for this compound (3} prompted us here to describe

an improved synthesis of 5 and some rearrangement reactions of O-benzoyl pB-
keto-propicnohydroxamates (2e and 6). Our idea for the constructing of molecule
(3) is based on the utility of labile leaving groups (OR in 2) under the

acidic conditions and the spontaneous ring closure of the generated acetcaceto-
hydroxamic acid to give isoxazole (3) in the same corditions.

The requisite acetoacetohydroxamates (2b-e) were prepared from O-substituted

hydroxylamines (lb-e) and diketeme in good yields.
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The O-substituted acetoacetchydroxamates (2b-4) were treated with acid such as
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hydrochleoric acid or trifluorcacetic acid to give the expected isoxazole deli-
vate (3). However, 2e (R=0OPh) when treated with 2 mole equivalent cf sodium
ethoxide afforded the crystalline product (4) in 51 % vield, which has the same

molecular formula as 3. 4: 1.r. (Nujol) 3180, 1735, 1675 cm—:L

;& (ODClB)
2.10 (3H,d, J=1.5), 6.30 {(1H,q, J=1.5), 9.7 (1H, br.):; m/e 99 (M').

It is well known that O-acylhydroxylamines undergo Lossen—rearrangement4 to
give isccyanates on heating or treatment with a base. In our case the same
type of rearrangement was thought to occure, and so the structure of the pro-
duct was assumed to be S-methyl-4-oxazolin-2-one. The spectral data of the
compound 4 was identical in every respect with authentic samp1e5. Futher
investigation was made on the synthesis of the #4-oxazolin-2-one derivatives
possessing a phenyl group at the 5 position. 5-Phenyl-d-oxazolin-2-one (7)

was obtained in 87 % yield by similar trsatrent ol O-benzoyl benzoylacetohydro-

xamate (6), which was prepared by mild acid treatment of O-benzoyl 3,3-ethylene-

dioxo=-%-phenylpropionchydroxamate (5).

Ph- C-CH,CONHOCOPh —— PhCOCH,CONHOCOPh JI_jT
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7

Since there are very little information which is available on the synthesis
of 5-substituted 4-oxazolin-Z-one, it is noteworthy that 4 and 7 were formed
in the reaction of O-benzoyl B-keto-propionchydroxamates.
The reaction mechanism was assumed to be route a (Lossen-rearrangement) or
route b (photochemicsl rearrangement from 12 to 7). BERecently, Krieg et a1®
reperted that N- phenacyl-l-imidazolecarboxamide (8) cyclized, on heating, bto
S-phenyl-4-oxazolin-2-one (7) via isocyanate ketone (9), but they could not
obtain N-phenacylcarbamoyl derivative (11). In our case, when less than two
mole equivalent of sodium ethoxide or triethylamine was used, the adduct (11)
(mp 185-187° (decomp.)) was formed along with 7 from &. 11: i.r. (Nujol)
3270, 3130,1768, 1724, 1682 cm_l; & (D6-DMSO) 4.85 (2,4, J=5), 7.3-7.8 (8H,
m), 7.8-8.1 (34, m), 8.5 (1K, br., t, J=5); mle 322 (M%),
Futhermore compounds 4 and 7 wers formed even in agueous or ethanol sclution.

Isccyanate intermediate (9) is thought to be plausible, however in our case

the reaction conditions are not thermolytic but basic 6nes, so the another
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intermediate involving a-lactam (10) may be existing. Futher experimental

study for this reaction mechanism 1s under investigation.
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