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Abstract - 2-~ethyl-4-nitro-5(2~)-isoxazolone (1) was 

found to be a versatile precursor for a functionalized 

nitrile oxide by reaction with dipolarophiles giving 

3-(g-methylcarbamoyl)isoxazole (2 or 3 )  derivatives. 

In our course of the study on reaction of electron-deficient pyridones 

with nucleophiles, we obtained 4-nitro-5(2g)-isoxazolone as pyridinium 

salt by ring transformation of 3.5-dinitro-1-(4-nitropheny1)-4-pyridone 

with hydroxylamine.' This pyridinium salt was easily converted to 2-me- 

thyl-4-nitro-5(2!)-isoxazolone (1) by treating with dimethyl sulfate in 

good yield. Having a variety of functionalities such as B-nitroenamine, 

hetero-diene, and a-nitro-Y-lactone in its ring, 1 is anticipated to dem- 

onstrate various types of reactivity including ring transformation. 

In the present paper we wish to report the utility of the isoxazolone ( 1 )  

as a versatile precursor for nitrile oxide. 

Treatment of 1 with 1.2 equiv. of phenylacetylene in DMF at 1 0 0 ° C  in the 

presence of a small amount of activated charcoal afforded 3-(N-methyl- 
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carbamoyl ) -5-phenylisoxazole ( 2a)2 in 66% yield after purification with 

column chromatography on silica gel. 

Reaction of 1 with ethyl vinyl ether also gave 3-IN-methylcarbamoy1)-5- 

ethoxy-2-isoxazoline (3f ) .3 These results suggested that N-methylcarba- 

moylformonitrile oxide ( 4 ) ,  MeNHCOCEN-0, was-intermediately derived from 

1 by decarboxylation. When 1 was heated in ethanol 3.4-bis(N-methylcar- 

bamoyl)froxane4 was formed. This fact also supported the formation of 4.5 

In order to investigate generality of reactivity of 1, reactions with a 

various kind of 1,3-dipolarophiles containing acetylenes or olefins were 

carried out, and the results are summarized in Table 1. 

Table 1 Reactions of 1 with dipolarophiles 

Reagent Reaction Conditions Products (yield/%) 

Equiv. Solv. Temp. /'c Time/h 

PhC-CH 1.2 DMF 100 3 2a (66) 

EtOOCCZCCOOEt 3.0 DMF 100 67 2b (61) 

HCK!CH20Ac 3.0 DMF 100 3 2C (95) 
n 

PhCH=CHN 0 1.2 MeCN 9 0 6 2d (10) 3d(71) 
V 

CH2=CHCOOMe 2.2 DMF 100 6.5 3eI89) 

CH2 =CHOEt 1.2 Pyridine 100 2 3f(69) - 

M~O* 1.5 DMF 110 6 39( 55) 
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As shown in Table 1 ,  1 reacted effectively with both electron-rich and 

electron-deficient 1,3-dipolarophiles. 

The isoxazolone (1) is enough stable on storage and can offer 4 on gentle 

heating without applying any particular conditions required in convention- 

al methods6 such as strong base,7 silver nitrate,' uv light,' and high 

temperature. 10 

Though, the definitive mechanism for the formation of 4 was not evident, 1 

was found to be a new and versatile precursor for a functionalized nitrile 

oxide. 
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