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A solution of 1 mol of 2-substituted-1,3-dinitro-
glutarates® (1) in absolute ethanol was added to about
10 mol of a primary amine, such as n-butylamine or
n-propylamine. The reaction mixture was refluxed for
several hours, and upon concentration crude 4-sub-
stituted bis-carbamoylisoxazoles (5) were obtained as
oils, which were crystallized after washing, digesting or
extracting with suitable solvents. Compounds 5, listed
in Table 1 were identified by comparison with authentic
samples? (except 5-E and 5-F). They were hydrolysed
with aqueous sodium hydroxide to give free acids® (6).

1 was decomposed in the presence of the amines.
After liberation of nitrous acid, it gave isoxazoline-N-
oxide (3) which might be produced via an olefin inter-
mediate (2), followed by the intramolecular addition
as suggested by Nielsen and Archibalt.®)

Since compound (3) is also classified as ““Cyclic
Nitronic Esters,”®) the following mechanism seems to
be reasonable. (a) Compound 3 is decomposed into
an oximino-ketone (4), and (4a), the enol-form of 4
yields a dehydrated product, an isoxazole (5) as ob-
served by Worrall.®) (b) Two ester groups of (4a)
form diamide of the corresponding primary amine in
the final step.

The mechanism was confirmed by the following
results. (i). An isoxazoline-N-oxide (3a, R'=CiH,,
R3=CO,CHj, of 3), mp 94.5—96°C; IR (KBr), 1730
(ester CO), 1610 (phenyl), 1340 cm~! (N-oxide) ; NMR
(CDCl,), 2.61 (s. 5H phenyl), 5.02 (d, 1H ring), 5.12

(d, 1H ring), 6.06 (s. 3H methyl), 6.24 7 (s. 3H methyl),
could be obtained from a solution of a diethylamine
salt of 2-phenyl-1,3-dinitroglutarate in methanol at
room temperature. (ii). When an excess of n-butyl-
amine was added to an ethanol solution of 3a, it was
converted into isoxazole (5, R'=CH;, R*=C,H,) in
a 979, yield. As emphasized in previous papers,*?
compound 1 should be regarded as a key compound
for the reaction of «,f-unsaturated o-nitroesters with
n-butylamine to give 5.

The postulated mechanism is shown in Chart 1.

All new compounds reported above (3a, 5-B(R%?=
n-C3H,), 5-E, and 5-F) gave satisfactory results in C,
H, and N analyses.
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Chart 1.

TaBLE 1. 4-SuBsSTITUTED 3,5-BIS(n-BUTYLCARBAMOYL)ISOXAZOLES (5) FROM 2-SUBSTITUTED 1,3-DINITROGLUTARATES (1)
NN\ - N N 7N
5, R%: n-C3H, CeH; L | [ (! I | ' |
NN\ SoN SoN NoN INA
i
(5-A) (5B (5-C)® (5-D)® (5-E)9 (5-F)® (5-G)»
Yield, % 39 80 76 56 41 48 50

a) Ref. 4 b) Ref. 5; R?=n-C;H,: mp 165—166°C (ethanol-water)
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8) Generally, nitronic ester is given as O-alkylated product by
the reaction of metallic salts of nitroparaffins with alkyl halides.
This acyclic nitronic ester decomposes readily to form an oxime
and an aldehyde or ketone as shown by

R1R2.C=NO, Na* + XCHR?*R* —>
RIR2.C=N(—»O)OCHR?*R*—>
(acyclic nitronic ester)
R!R?.C=N-OH + R3*R*.C=0

9) Dibenzoyl phenyl monoxime is readily converted into tri-
phenylisoxazole (D. E. Worrall, J. Amer. Chem. Soc., 57, 2299
(1935)).






