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The reactions of alkylidenepyrrolidines with a-chlorooximes give isoxazoles via an acylation reaction fol-
lowed by ring isomerisation. In contrast, and in line with a previous report, the corresponding a-chloro-
hydrazones give the simple acylation products, although in one instance a cycloadduct was also obtained.

� 2009 Elsevier Ltd. All rights reserved.
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a-Chlorooximes and a-chlorohydrazones are widely used in or-
ganic synthesis, mainly as precursors of nitrile oxide and nitrili-
mine dipoles for use in cycloaddition chemistry.1 However, they
can also be considered as highly functionalised electrophiles.2

We have recently reported the reaction of alkylidenepyrrolidine
1 with nitrolic acids 2, in which the HNO2 that is eliminated from
the nitrolic acid nitrosates the alkylidenepyrrolidine double-bond.
Two cycloaddition reactions then take place to give the observed
products 3 (Scheme 1).3

The reaction of alkylidenepyrrolidines such as 1 with a-chloro-
hydrazones 4 has been reported to give products 5, by simple acyl-
ation of the alkylidenepyrrolidine double-bond (Scheme 2).4

This preference for C-acylation is unsurprising.5 The possibility
that the products 5 could isomerise to give the corresponding pyr-
azoles was mentioned by the authors, although it was not observed
in this instance. However, the formation of isoxazoles has been re-
ported following the reaction of alkylidenepyrrolidine ketones
with hydroxylamine.6 The reaction of alkylidenepyrrolidine 1 with
a-chlorooximes 6 has not been reported, and would appear to have
more in common with the former case. We therefore reacted alky-
lidenepyrrolidine 1 with a range of a-chlorooximes 6. Products 7
were obtained in good yields (Scheme 3; Table 1),7 presumably
by initial acylation to give compound 8 followed by isomerisation
to give 9 and a rapid second acylation to give the observed prod-
ucts. Use of a single equivalent of the a-chlorooxime gave the same
products, but in lower yield and with some alkylidenepyrrolidine
left unreacted. Mass spectrometry confirmed that compounds 7
are 1:2 adducts with loss of two equivalents of HCl. NMR data
for these compounds are similar to those reported by Dannhardt
et al.6 for analogues lacking the ester and side-chain acylation,
although as would be expected, the chemical shifts of the methy-
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t).
lene groups adjacent to nitrogen and to the isoxazole ring are
slightly higher in compounds 7.

Isoxazoles possess a range of useful biological activity.8 In par-
ticular, a variety of compounds (e.g., 10, Fig. 1) closely related to 7
are ghrelin receptor modulators, having potential for the treatment
of various eating disorders.9 Therefore a new method for the for-
mation of such compounds from readily available starting materi-
als is noteworthy. The reverse of the ring transformation depicted
in Scheme 3 is known, leading to the formation of aromatic pyrrole
compounds from suitably substituted isoxazoles.10

Surprisingly, when the 3-nitrophenyl chlorooxime 6e was used,
compound 11 was obtained as the sole product (Scheme 4).11 This
result is entirely reproducible, although it is not clear why the
oxime cyclises onto the ester in this case, but onto the alkylidene-
pyrrolidine ring in other cases.

Reactions of alkylidenepyrrolidine 1 with a-chlorohydrazones
do proceed with simple acylation as previously reported.4 How-
ever, in one instance (with a-chlorohydrazone 12), in addition to
the expected compound 13, we were also able to obtain compound
14, this being formed by 1,3-dipolar cycloaddition onto the imine
tautomer of the alkylidenepyrrolidine (Scheme 5). The failure of
compound 13 to undergo conversion into the pyrazole, in a manner
analogous to the corresponding oximes, can most likely be attrib-
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Table 1
Formation of adducts 7
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Product Ar Yield (%)

7a 2,6-Dichlorophenyl 69
7b 2,4-Dichlorophenyl 67
7c Phenyl 68
7d 2-Nitrophenyl 56
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Figure 1.
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uted to steric hindrance and to the lower nucleophilicity of the
arylated nitrogen.
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