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Summar_y: ~--- Isoxazolidines 2, obtained by cycloaddition of nitrones with meth- 
ylene cyclopropane, undergo thermal rearrangement to piperidin-4-one deriva- 
tives. Indolizidine and quinolisidine derivatives are obtained from cyclic 
nitrones. 

We reported recently on the novel rearrangement of S-substituted-5- 

spirocyclopropylisoxazolines, as a new entry into the dihydropyridin-4-one 

9ystem.i We also demonstrated 2 that, with a suitably functionalised side 

chain adjacent to nitrogen, the same rearrangement is followed by further 

ring-closure, thus affording indolizine or quinolizine derivatives, useful 

intermediates in the synthesis of N-bridgehead alka1oids.o 

With the aim of expanding the synthetic utility of this new reaction, we 

expected that, in principle, isoxazolidines 3. could undergo, even more easi- 

ly, the same rearrangement giving the piperidin-4-ones 5. The utility of such 

compounds in organic synthesis, prompted us to test this assumption. 
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BY 1,X--dipolar cycloaddition of nitrones J 4 and methylene cyclopropane 

(2),5 the isoxazolidines 3 are conveniently obtained as mixtures with the 

regioisomers 4. with predominance of the regioisomer 3 (Table 1). The forma- 

tion of appreciable amounts of 4-spirocyclopropyl-regioisomers 4 requires a 

PM0 treatment, in order to be fully rationa1ized.s and this is now in pro-- 

gress. 

TABLE 1 

nitrones 
reaction 

time 
isoxazolidines yield %6 
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5 d 
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Attempted separation oT the two regioisomers by distillation or by flash 

column chromatography failed and was found to be unnecessary for our pur- 

poses. In fact, as we already established for a similar case,l 4-spirocyclo- 

propylisoxazolidines 4 are thermally more stable than the corresponding 
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regioisomers: this is ascribed to the lack, in the isomers g., of the cycle-- 

propyloxy system 9 which supplies the driving force of the observed rear 

rangement. Thus, when the mixtures of the two regioisomers ii and 4 are 

subjected to FVT (400°C, 0.2 mmllg), the isoxazolidines 4 are collected un- 

changed together with the products of rearrangement of the isoxazolidines 3. 

The separation of the products can then be carried out by flash chromatogra- 

phy without problems. 

The enaminones .fi are always produced along with the piperidin-4--one 

derivatives 5. (Table 2). Their formation can be assumed to involve a common 

intermediate,' from which the open chain isomer is produced by H--shift from 

the carbon in a to the nitrogen atom. 

TABLE 2 

entry isoxazolidines rearrarqemcnt products 
yields 6l0 

5 6 

I 

II 3b 

III 

3a 

3c 

Ph 

M'c 

5a 

w 0 

N 

5b 6b 

Q3 
0 

N 

5c 6c 

6a 

46 14 

54 17 

32 19 
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The reported process demonstrates its efficiency in the production of 

indolizidine and quinolizidine systems (entries II and III),3 and appears to 

be competitive with the analogous procedure reported by Tufariello," since 

it consists of a "one-pot" reaction. In fact the same rearrangement products 

#, and 61. can be obtained by direct heating of a mixture of reagents lb and 2. 

in a sealed tube at 100°C for 24 h. 

Synt.hetic applications of this new method are the object of further 

studies in our group. 
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