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Abstract - Isoxazoline derivatives 2-4 were obtained in moderate yields 
upon refluxing a chloroform solution of electron-rich or moderate elec- 

tron-poor dipolarophiles and nitronic ester 2. Electron-poor dipolaro- 
philes react with 2 yielding N-methoxyisoxazolidines ?-a. 

2 .  
The variety of synthetic transformations available for A -=soxazolines increased 

the interest in the chemistry of nitrile oxides especially in the field of natural 

product synthesis. 
1 

One of the most promising nitrile oxides is, in this context, benzenesulfonylnitr2 

le oxide 1 due to the possibility of its heterocyclic derivatives to be functiona- 
lized by replacement of the benzenesulfonyl group with different substituents as 

shown by Wade and coll. 
2 

Scheme 1 
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The limitation in the use of such a 1,3-dipole is mainly due to the difficulty in 

the synthesis of the corresponding hydroxamoyl bromide 2, the most used precursor, 
obtained from phenylsulfonylnitromethane in a low yield three step pro~ess."~ On 

the other hand, the cycloreversion of furoxan 5 generates under severe reaction 

conditions only.4 Up to now the simplest method of producing 1 is the base-induced 
elimination of methanol from nitronic ester 2. 5 

Since such a methodology has been applied to a limited mnnber of reactions we deci 

ded to further explore the generation of nitrile oxide 2 from nitronic ester 3, in 
the course of investigations devoted to the synthesis of mscimol and AT-125. 



As nitrile oxides can be generated by thermal elimination of hydrochloric acid 

from hydroxamoyl ~hlorides,~'~we took into account the possibility of producing 

nitrile oxide 1 by thermal elimination of methanol from nitronic ester 2.8 Conse- 
quently we refluxed a toluene solution of 3 and norbornene: cycloadduct 6 was is2 
lated in moderate yield (41%). We tried different reaction conditions by using the 

following solvents: benzene, chloroform, ethanol, and ether and in all the tested 

conditions but one we obtained 6 in similar yields. Upon refluxing the reactants 
in ether, even for a long time, no cycloadduct was isolated or detected. 

Table 1 

Results of the 1,3-Dipolar Cycloadditions of Nitronic Ester 3 
Dipolarophile 

1) Styrene 

2) Norbornene 

3) Cyclopentene 

4) Ally1 chloride 

5) Methyl Vinyl Ketone 

6) Methyl acrylate 

7) Mmethyl maleate 

Yield (%) 

56 

43(72Ia 

2 7 

31 

56 

70 

30 

''Chis yield has been obtained by reacting 3 and norbornene in a molar ratio 5:l 

Table 1 gathers the results of the cycloadditions carried out under the mildest 

conditions that is at reflux in chloroform as reported in the typical procedure. 
9 

Our procedure employs the 1,3-dipole as the limiting reagent, consequently all the 

reactions have been carried out with a five fold excess of dipolarophile. The yields 

are based on the nitrile oxide precursor phenylsulfonylnitromethane used to pre- 
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pare nitronic ester 3 and refer to pure, isolated products.12 Reaction 2) has also 

been carried out with a five fold excess of 1,3-dipole and the yield (in parenthe- 

sis) increased significantly. This methodology can be fruitfully used with precious 

dipolarophiles. 

It is interesting to notice that electron-poor dipolarophiles yield N-methoxy-iso- 

xazolidines 2-2 whereas electron-rich or moderate electron-poor dipolarophiles 
produce A'-isoxazolines 5-8. 
At first sight it seemed that compounds 2-8 could be derived from N-methoxy-isoxaz)? 
lidines through the t h e m 1  elimination of methanol. Such a possibility was discar- 

ded because we did not observe any formation of the isoxazoline derivative by re- 

fluxing a toluene solution of 10. We believe that reactions 1-4 and 5-7 in Table 1 
follow two different reaction paths: 

Scheme 2 

Isoxazolidine CHZ=CH-W -MeOH CH 2 =CH-R I soxazoline 
Derivatives 4 Path a 3 - 1  Path b Derivatives 

W = Withdrawing R = Releasing 

A direct cycloaddition occurs (path a) when nitronic ester 3 reacted with an elec- 
tron-poor dipolarophile. Om the other hand electron-rich or moderate electron-poor 

dipolarophiles slow down the reaction rate along path a. Consequently 3 decomposes 
to I and the reaction proceeds along path b. 
As a matter of fact, it is well documented13 that cycloadditions of nitronic esters 

with electron-poor dipolarophiles e.g. dimethyl maleate belong to Type I of Sust- 

mann's ~lassification.~~ Consequently electron-poor dipolarophiles are suitable 

partners for nitronic ester 3. 
Om the other hand, a study of the reactivity of nitrile oxide 115 shows that its 

reactions are in between Type I1 and I11 of the above mentioned classification. 

Therefore ican be efficiently trapped with electron-rich or moderate electron- 

poor dipolarophiles. 

A study of the cycloaddition of 3 with triple bonds was undertaken in order to dee- 
pen our knowledge on the reactivity of such a 1,3-dipole and to test the applica- 

bility of this methodology to the synthesis of natural products. 
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