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Since isoxazolines and isoxazoles have been shown to 
synthetically good versatile heterocycles [ l ,  21 and since they 
can be readily used as intermediates in a large variety of bio- 
logically active compounds [3, 41 and in organic syntheses 
[5 ,  91 many authors have tried in many instances their 
syntheses. But little has been done for the preparation of 
suitable 3-substituted isoxazolines and isoxazoles and it was 
noted that many of these preparations are complicated by 
the presence of 5-substituted products [lo]. Otherwise even 
the introduced 3-substitutions were generally unreactive or 
could only be labouriously functionalised. 

We tried a convenient introduction of a versatile group in 
position 3. Usually isoxazolines and isoxazoles are obtained 
by 1,3 dipolar addition of nitrile oxides to olefines and ace- 
tylenes [ 111. We prepared the diethyl-2-acetaldoxime- 
phosphonate 3 in moderate yield by condensation of hy- 
droxylamine with diethyl 2-acetaldehydephosphonate 2, 
which was prepared as described [12]. 

2 3 1 

Scheme A 

N-Chlorsuccinimide (NCS) provides a convenient method 
for chlorination of 3 in chloroform with a trace of pyridine. 
This procedure offers many advantages such as reaction 
control, conditions, selectivity and yields [ 131. The genera- 
tion of the nitrile oxide 5 is performed by dehydrohalogena- 
tion of the hydroxamic acid chloride 4 in presence of tri- 
ethylamine. Subsequent addition of the olefine 6 or the 
acetylene 7 at room temperature affords methyl-3-yl-isoxa- 
zolinephosphonates 8 and -isoxazolephosphonates 9 in high 
yields. 

The most important side reaction of nitrile oxides to dipo- 
larophiles is their dimerisation to furoxans under basic 
conditions [ l  1, 14, 151. In order to prevent furoxan forma- 
tion, it is important to add triethylamine, which liberates the 
nitrile oxide in the final step. 

Since we don’t need to isolate the hydroxamic acid 
chloride derivate 4 nor the nitrile oxide 5, we performed this 
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reaction as a one step reaction. We didn’t observe any traces 
of furoxan, even the phosphonate group showed to be inert 
toward N-chlorsuccinimide, which shows once more the re- 
gioselectivity of this procedure [13]. 

Therefore, this method provides a successful1 procedure 
to synthesize 3-substituted isoxazolines and isoxazoles 
which can be easily functionalised (forthcoming paper), and 
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have potential uses as synthons to synthesis of active com- 
pounds. 

Generous support of this work by BASF AG, Verband 
der Chemischen Industrie - Fonds der Chemie -,  and 
Deutsche Forschungsgemeinschaft is gratefully acknowl- 
edged. We are indebted to Dr. W. Kramer, Mrs. A. Schor- 
mann and Mrs. U. Hertle for NMR-spectra to Mr. H. Rudy 
and Mr. P. Weyrich for Mass spectra, elementary analyses 
and IR spectra. G. Nkusi thanks the “Deutscher Akade- 
mischer Austauschdienst” for a postdoctoral scholarship: 
We also thank Bayer AG and Hoechst AG for general gifts 
of chemicals as well as ICN Biomedicals GmbH (Eschwege) 
for providing us generously with silica gel. 

Experimental 

Diethyl-2-acetaldoximephosphonate (3) 
To a cooled (0” C) and stirred mixture of hydroxylamine hy- 
drochlorid (1.39 g, 20 mmol) and Sodium carbonate (1.6 g, 
10 mmol) in water (20 ml) a solution of diethyl-2-acetalde- 
hydphosphonate 2 (3 g, 17 mmol) in water (10 ml) is added 
dropwise. After 24 hours stirring at room temperature, the 
solution is saturated with NaCl (9 g), extracted with 
CH,C1, (3x  20 ml) and the organic phase dried (Na,SO,). 
The solvent removed under reduced pressure. The resulting 
solution is purified by preparative TLC with CH,Cl,/EtOAc 
(1:l) as eluent to give the pure compound; yield: 1.72 g 
(52 Yo) 
ChHI4N04P 
(195.2) 
calcd. C 36.89 H 7.23 N 7.18 P 15.87 
found C 36.98 H7.16 N7.12 P 15.83 
IR (film): v=3250, 3000, 2920, 1650, 1560, 1450, 1250, 
1170, 1025 ,980~m-~  

2.71 - 3.13 [br, 2xqd,  2H, CH2-P (isomerisation E/Z)], 
4.16 (m, 4H, CH2-0-P), 6.78 - 7.48 [br, 2 xqd, 1 H, CH = N 
(isomerisation)], 9.65 (s, l H ,  OH) 
I3C-NMR (Spin-Echo, 62.89MHz, CDCI,): 6 = 16.20 
(d, CH?), 22.43-29.27 (br, qd, CH,-P), 62.40 (d, CH2- 
0-P) ,  140.90- 142.40 (br, qd, C = N) 
MS (70eV, 68 “C): m/z(%)= 195 (M+, 75,1), 178 (1.5), 167 
(65.24), 150 (19.1), 139 (loo), 137 (5.7), 127 (8.1), 125 
(10.9), 122 (61.8), 109 (85.7), 104 (22.3), 99 (80.3), 96 (45.0), 
91 (22.8), 81 (79.7) 

Diethy(-(isoxuzolii2-3-yl-n?ethy() phosphonutes (8 a - d )  and 
diethyl-(isoxuzol-3-yl-rnethyl) phosphonutes (9 a - e) 
A suspension of N-chlorosuccinimide (NCS)(0.7 g, 5 mmol) 
in dry CHCI3 (10ml) is stirred in presence of pyridine 
(3 drops). A solution of oxime 3 (1 g, 5.1 mmol) in CHCI, 
(10 ml) is added in one portion. The suspension turns to blue 

‘H-NMR (250MHz, CDC13, TMS): 611.33 (t, 6H, CH,), 

at once and is usually clear after lOmin., when the sus- 
pended NCS completely disappeares. At room temperature 
the alkene 6 or the alkyne 7 (6 mmol) is added dropwise and 
the temperature raise to 40- 50” C. After 10min. triethyl- 
amine (0.6g, 6mmol) is added drop by drop over 30min. 
and stirring continued for another 30min. The reaction is 
controlled by TLC. The solution is washed with water 
(3 x IOml), dried (Na2S0,), filtered, and the solvent re- 
moved under reduced pressure. The resulting product is 
purified by preparative TLC with EtOAc/CH,CI2 (2 : 1)  as 
eluent to afford the product 8 or 9, yield 74 - 78 070. 
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