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CF3S02Cl/NEt3 in CH Cl2 at 20 o for 1 hr gave a quantitative yield of 

chlorolactone 12, 3,13 indicating that, as could have been expected, lactoniza- 

tion to form a five-membered ring proceeded more rapidly than the formation 

of a four-membered ether. 

It seemed logical to try to extend this methodology to the formation of 

nitrogen heterocycles. Alcohol 5 was transformed to its mesylate 1, 
3 and the 

mesylate function displaced by azide to give azidoester 11. 
3,14 

Catalytic - 
reduction of 11 resulted in reduction of the azide function and spontaneous - 
formation of valerolactam 14. 

3,15 Since it proved impossible to form the - 
free amine (11, N3 = NH2), we next treated azide 11 with CF3S02C1/NEt3 - 
and obtained chloroazide 15 

3,16 
-. Catalytic reduction gave diethyl 3-amino- 

propylmalonate hydrochloride, which upon neutralization with aqueous NaHC03 

formed 2-carbethoxyvalerolactam 14 
3,15 

spontaneously. However, when the - 
reduction of chloroazide 15 was carried out with H2S/Et3N,17 a quantitative - 
yield of 2,2-dicarbethoxypyrrolidine 16 18 was obtained. - 

When the latter sequence 11 -+ 15 + 16 was repeated with diethyl 4-azido- --- 
butylmalonate - the higher homologue of 11, - no piperidine analogous to 16 - 
was isolated. Instead, lactam formation was observed and 2-carbethoxy-2- 

chlorocaprolactam 
3,19 

was obtained. 

The ring-closure reactions observed may well be the result of an 

SN2-displacement, although other mechanisms cannot be ruled out at the present 

time. 

Furans 3 and 8, and lactone 12 

To alcohols 2, a or ,g (1 mmole) in 15 ml CH2C12 containing 2 mm01 

NEt3 (or DBU) was added at 20-25" CF3S02C1 (1 mmole) in 5 ml CH2C12 dropwise 

over a period of a few minutes with stirring. After 3 hr, the solution was 

washed with water and dried (MgS04). Chromatography over silica gel using 

CH2C12 as eluent gave 3, 8 or 12 respectively in 50, >95 and >95% yield. _ 
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