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AN EFFICIENT SYNTHESIS OF ISOXAZOLES AND ISOXAZOLINES
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Abstract - Isoxazoles and isoxazolines can be efficiently prepared by
refluxing a toluene solution of hydroximic acid chloride and dipclare-

phile,

Among the several methods developed for the "in situ' generation of a nitrile
oxide, two have been extensively used: 1 a) the dehydration of primary nitro
derivatives (Mukaiyama procedure)2 and b) the base-induced dehydrohalogenation
of hydroxamoyl halides (Huisgen's methodology)s.

A serious side~reaction associated with these protocols is the competing dimeri-
zation to furoxan which prevents their application to sluggish dipolarophiles,
This communication deals with a procedure which overcomes this cbstacle and
renders poor dipolarophiles capable of producing cycloadducts in reasonable
yield, This methedology, firstly used by Grilnanger et 31.4, has already found

: s . ; 1
some interesting applications in the past 2356

s but, up to now, its usefulness
in organic synthesis has not fully recognized,

Results gathered in the Table were obtained by heating under reflux a toluene
solution of hydroximic acid chloride and dipolarophile and are compared (in
parentheses) with those produced by the Huisgen's procedure7.

Since the two sets of data were obtained with the same ratio between 1,3-dipole
and dipolarophile (1:1 or 1:5), it is worth pointing out that the two metheds
are equivalent with efficient dipolarophiles i,e, allyl icdide and 1,2-dihy-
dronaphthalene, but differ sharply with sluggish dipolarophiles such as tri-
substituted olefins and vinylene carbonate,

In particular, vinylene carbonate has been reported-to be totally unreactive
with some nitrile oxides8 and to produce low yields of cycloadducts with two
arcmatic nitrile oxide59 even 1f it was used as a solvent,

The present results confirm the low reactivity of vinylene carbonmate but put in
evidence the usefulness of the thermal generation of the 1,3-dipole in the

reaction with poor dipolarophiles,
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+In parentheses are reported the results obtained with the Huisgen's

procedure,
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One more advantage of the present method is the lack of furoxan which, in ma-

ny instances, hinders the purification of the adducts; as a consequence the
reactions can also be carried out with a slight excess of hydroxamoyl chloride
and the dipolarophile as the limiting reagent,

Consequently the present protocol can be successfully applied to precious dipola=-
rophiles; its application to the synthesis of natural products is under active
investigation in these laboratories,

If we consider the formation of furoxan as the sole evidence for the interme-
diacy of a nitrile oxide, we should exclude its intervention in reactions (1-13),
On the other hand, a cycloreversion of the furoxan (Scheme 1) seems not conceiva-
ble since previous datalo show that such a reaction requires higher temperatures
and yields complex mixtures, In addition, by refluxing a toluene solution of

furoxan (R:COZEt) and lemethyl=-3,4-dihydronaphthalene no adduct 4 was obtained,
Scheme 1
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Cycloaddition

We believe that in refluxing toluene the hydroxamoyl chloride is in equilibri-
um with a low concentration of nitrile oxide which prefers to react with the
dipolarophile or decompose to tarry materialll.

In summary, the success of the present methodology in the cases where other
procedures fail can be ascribed to the concurrence of two positive factors:

a) the slow release of hydrochloric acid which limits the "in situ" concentra-
tion of the nitrile oxide and b) the high temperature which enhances the rate

of the cycloaddition process,
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