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A series of 3-alkenyl-4-o0x0-6,7-dihydro-4H-pyrano|[3,4-dJisoxazole derivatives was prepared by reaction of
hydroxylamine with 4,5-dioxo-2,3,7,8-tetrahydro-4H,5H-pyrano[4,3-bJpyran derivatives.

J. Heterocyclic Chem., 22, 1127 (1985).

A previous report from our laboratory has described the
synthesis of some 3-methyl-4-0x0-6,7-dihydro-4H-pyrano-
[3,4-d]isoxazole derivatives [1]. We have also reported on
the identification of isomeric isoxazoles fused with a
pyrone ring by *C-nmr examination [2]. Poursuing our re-
search connected with obtaining biologically-active
heterocycles, we wish to report on the synthesis of the new
3-alkenyl-4-0x0-6,7-dihydro-4H-pyrano[3,4-dlisoxazole de-
rivatives 3a-e.

Treatment of 4,5-dioxo-2,3,7,8-tetrahydro-4H,5H-pyr-
ano[4,3-b]pyrans la-e [3] with an excess of hydroxylamine,,
in refluxing acetic acid, led to the pyranoisoxazoles 3a-e.
The reaction proceeds via the initial formation of the ox-
imes 2, as intermediates, which rearrange with ring open-
ing of the dihydropyrones and recyclization to afford 3.
The intermediate oximes have been isolated under mild
conditions. When the oxime 2a [4] was heated in the pre-
sence of hydroxylamine in acetic medium, it gave the pro-
duct 3a in good yield.
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The structure of compounds 3 was deduced through
their analytical and spectral data (Tables 1 and 2). Unam-
biguous assignment of the [3,4-d] junction was supported
by “*C-nmr spectral comparison of 3a (Figure 1) [5] with
previous findings concerning the carbon chemical shifts of
isomeric isoxazoles [2,6-9]. The carbon adjacent to an oxy-
gen is deshielded as compared to the one which bears the
isoxazole nitrogen.
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Figure 1

EXPERIMENTAL

All melting points were determined on a Kofler apparatus. The infra-
red spectra were recorded on a Beckman Acculab 2 spectrometer. The
nmr spectra were recorded on a Brucker WP 80 and on a Varian XL 100
12 FT Spectrometers. Elemental analyses were performed by Microana-
Iytical laboratory, Centre National de la Recherche Scientifique, 69390
Vernaison, France.

4,5-Dioxo-2,3,7,8-tetrahydro-4H,5 H-pyrano[4,3-b]pyran derivatives 1.
These compounds were prepared as previously described [3].
4-Hydroxyimino-5-0x0-2,3,7,8-tetrahydro-4H,5 H-pyrano[4,3-b]pyran (2a).

To a mixture of 1a (1.96 g, 0.01 mole) and sodium acetate (1.64 g, 0.02
mole) in ethanol (40 ml) was added hydroxylamine hydrochloride (1.4 g,
0.02 mole} in water (15 ml). The reaction mixture was stirred at room
temperature for 1 hour and then filtered. The crude compound 2a was
purified by recrystallization from ethanol, mp 198° dec; ir (chloroform):
3300 cm™* (OH), 1720 (C=0); '‘H-nmr (DMSO-d,): 6 1.33 (d, 3H,J = 6
Hz), 1.38 (d, 3H, J = 6 Hz), 2.0-2.7 (m, 3H), 3.2 (dd, 1H,J = 17 Hz, 3 Hz),
4.1-4.7 (m, 2H), 11.0 (s, LH).

Anal. Caled. for C,,H,,NO,: C, 56.86; H, 6.20; N, 6.63. Found: C, 56.92;
H, 6.10; N, 6.65.

3-Alkenyl-4-0x0-6,7-dihydro-4H-pyrano[3,4-disoxazole Derivatives 3.
General Procedure.

A mixture of 1 (0.01 mole), acetic acid (40 ml), water (15 ml), sodium
acetate (1.64 g, 0.02 mole) and hydroxylamine hydrochloride (1.4 g, 0.02
mole) was refluxed for 2 hours. The reaction mixture was then poured on
to ice water (200 ml) and extracted with dichloromethane (3 X 50 ml).
The combined extracts were washed with 10% potassium carbonate so-
lution (2 x S0 ml) water (50 ml), dried and evaporated under reduced
pressure to give the crude isoxazole 3, which are further purified by col-
umn chromatography on silica gel using dichloromethane as eluent. Ana-
lytical sample was obtained by recrystallization from ethanol/water (1:1).
Yields and physical data were summarized in the Tables 1 and 2.

3-Propenyl-4-0x0-6,7-dihydro-4H-pyrano[3,4-dJisoxazole (3a) from 2a.

A mixture of 2a (5 mmoles), acetic acid (20 ml), water (8 m}), sodium
acetate (20 mmoles) and hydroxylamine hydrochloride (10 mmoles) was
refluxed for 2 hours. The reaction mixture was then worked up as de-

scribed above to give 3a, yield, 0.77 g (70%).
In the pharmacological screening, compound 3a displayed a broncho-



1128 B. Chantegrel, A.-I. Nadi and S. Gelin

Vol. 22

Table 1

Physical and Analytical Data for Compounds 3

Compound Yield Mpe°C Molecular Analyses % IR (Chloroform)
No. % [a] Formula (Caled./Found) » C=0 (cm™)
C H N
3a 65 89-90 C,H,,NO, 62.16 5.74 7.25 1745
62.37 5.71 7.21
3b 60 46-47 C,H,,NO, 62.16 5.74 7.25 1750
62.12 5.91 7.30
3c 65 80-81 C,,H,,NO, 63.75 6.32 6.76 1745
63.63 6.49 6.52
3d 70 95-96 C,,H,,NO, 63.75 6.32 6.76 1745
63.89 6.28 6.55
3e 50 116-117 C,,H,;NO, 65.14 6.83 6.33 1745
64.90 7.03 6.14
[a] Yield after column chromatography.
Table 2
Proton Magnetic Resonance Parameters
Compound Chemical shift (deuteriochloroform) & (ppm)
No.
3a 1.61(d, 3H,J = 6 Hz),1.96(dd, 3H,J = 7 Hz, 1.2 Hz), 2.9(dd, 1H,J = 17 Hz, 10 Hz) and 3.2 (dd, 1H,J = 17 Hz, 5 Hz)[a], 4.5-5.0
(m, 1H), 6.5 (dq, 1H, ] = 16 Hz, 1.2 Hz) and 7.2 (dq, 1H,J = 16 Hz,J = 7 Hz) [b]
3b 1.43(d,3H,J = 7 Hz),1.98(dd, 3H,] = 7 Hz,J = 1.2 He), 3.2-3.7 (m, 1H), 4.2(dd, 1H,J = 11 Hz,J] = 8 Hz) and 4.6 (dd, 1H,] =
11 Hz, ] = 6 Hz) [a], 6.6 (dq, 1H,]J = 16 Hz, ] = 1.2 Hz) and 7.3 (dq, 1H,J = 16 Hz, ] = 7 Hz) [b]
3c 1.60(d, 3H,J = 6 Hz), 2.03(d, 3H,] = 1.2 Hz), 2.15(d, 3H,] = 0.8 Hz),2.9(dd, 1H,]J = 17 Hz,]J = 10 Hz) and 3.2(dd, 1H,]J = 17
Hz, ] = 5 Hz) [a), 4.6-5.0 (m, 1H); 6.52 (m, 1H)
3ad 1.43(d, 3H,J = 7 Hz),2.05(d, 3H,J = 1.2 Hz), 2.15(d, 3H,J = 0.8 Hz), 3.2-3.7 (m, 1H),4.2(dd, 1H,J = 11 Hz,J = 8 Hz) and 4.6
(dd, 1H,J = 11 Hz, J = 6 Hz)[a], 6.51 (m, 1H).
3e 1.57 (s, 6H), 2.03 (d, 3H, J = 1.2 Hz), 2.16 (d, 3H, ] = 0.8 Hz), 3.15 (s, 2H), 6.55 (m, 1H).

[a] AB part of ABX system, in first order treatment. [b] AB part of ABX, system, in first order treatment.

relaxing activity, in vitro, on the isolated guinea pig lung without anti-
cholinergic of (3,-agonist effect (minimal inhibitory concentration: 3a 50
pgiml; aminophylline 100 pg/ml).
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