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Discussion

The reaction of 2-nitroperchlorobuta-1,3-diene (1) with sodium hydroxide leads in the !rst 
step to the nucleophilic substitution of one chlorine atom. The next step is a rearrangement 
in which the hydrogen shifts to an oxygen atom in the nitro group, so that both, a nitronic 
acid and an acid chloride are formed simultaneously. The nitronate attacks in the next step 
the acid chloride to form an oxazetinone-N-oxide 4 under loss of HCl. Afterwards heterocycle 
4 undergoes cycloreversion to form nitrile oxide 5 and carbon dioxide.

Obviuosly different dichloroethylenes were used (see scheme), even an additional  nitro 
group in the sidechain is tolerated and leads to the butoxycarbonyl derivative 24. Only the bi-
cyclic starting material 8 did not react. Sterical hindrance might be the reason that we could 
not obtain any product.

Introduction

Nitrile oxides are valuable precursors in organic synthesis. They are prepared e.g. from pri-
mary nitroalkanes by dehydration with phenylisocyanate und triethylamine, better known as 
Mukaiyama-Hoshino method2 . An alternative method is the preparation from aldoximes via 
chlorination and elimination3 , or via oxidation with aqueous sodium hypochlorite.4

The presented method is the !rst to use secondary nitroalkenes instead, and as only an inor-
ganic base is necessary, the byproducts are very simple because only carbon dioxide, sodium 
chloride and water are formed. They are all easy to trap or to remove, so that a very clean re-
action is provided.
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Abstract

The reaction of perchloronitrobutadiene 1 with electron de!cient anilines like 4-nitroaniline 
does not lead to the expected C-4 diamino substitution product but under reaction of the 
nitro group and loss of the dichloromethylene moiety it leads to vinylidene arylhydrazines 
instead.1

The proposed mechanism of this unusual reaction contains formation of an oxazetinone ring 
which upon cycloreversion forms a chlorinated nitrile oxide.  
This reaction can be performed in the presence of inorganic bases such as NaOH, so that the 
formed nitrile oxide can be trapped easily with alkenes building the expected dihydroisoxa-
zoles in reasonable yields. It is feasible to vary the used dichloronitroethylenes, therefore this 
reaction can be applied to even more complex structures, too.

Key words: nitro compounds, halides, nitrile oxides, dihydroisoxazoles, 1,3 dipolar cycloaddi-
tion.

Mechanism:

Conclusion

Our method leads to an ef!cient way of generating nitrile oxides from inexpensive starting 
materials. As even an additional nitro group in the sidechain is tolerated, it is a good way to 
build up those precursors with complex structures as a sidechain. As expected, the formation 
proceeds with high regioselectivity in all cases. The use of norbornene as alkene probably 
leads to the formation of the exo-compound like 16 and 20.6  This was examined by 2 dimen-
sional NMR-studies on 16.

Trapping of the nitrile oxides with alkenes leads to dihydroisoxazoles which were almost all 
unknown at this time. As expected, the 5-substituted isomer is formed in the case of unsym-
metrical substituted alkenes.5 Only by reacting the chlorinated nitrile oxide 9 with styrene 
(13) a mixture of 2 isomers were obtained. But by changing the workup procedure to a non-
aqueous one it was even in that case possible to obtain only dihydroisoxazole 21 as single 
isomer.
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