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The most widely used method for the preparation of unsymmetrical oxetanes 1s the cycllsatlon 

of 1,3-halohydrlns with alkali When the alcoholic functional group 1s a primary one, yields are 

1OW oxetane itself 1s obtainable In only 20-25% yields from 3-chloropropan-l-01, 192 but the 

yield can be zmproved to 40-45% by the use of the acetate ester of the chlorohydrln, the cycles- 

atlon being carried out by the use of a very concentratedsolutlon of sodium hydroxide and 

potassium hydroxide 2,3 The obvious disadvantage of this method 1s that the preparation of 

oxetanes possesslng groups sensltlve to attack by strong base 1s lmposslble 

One method which overcomes this dlfflculty 1s the ellmlnatlon of trlbutyltln bromide from 

the (bromoalkoxy)tln derlvatlve (3), readily made from the bromohydrln 
4 

RO(CH2)3Br + BugSnOEt 
1000 220-240' 

x2 EtOR + Bu3SnO(CH2)3Br ___J Bu3SnBr t cb 

(1) R = H (3) 

(2) R = AC 

The published yield of th1.s method IS 64%, but we have found that the volatile material 

obtained after the ellmlnatlon reactlon contains a number of side-products purlflcatlon by 

g 1 c has given us a yield of 25% 

The crltlcal stage In this synthesis 1s the formation of the lntermedlate (3), and the 

usefulness of this reaction 1s llmlted by the avallablllty of 1,3-bromohydrlns. The corresponding 

bromoacetates can, however, be made from the 1,3-dlols by a method analogous to that for chloro- 

acetates, 
5 
and with ester exchange we have developed three new methods which provide ready access 

to the formatIon of oxetanes. In the case of the parent 

(a) Heating the bromoacetate (2) with trlbutylethoxytln 

exchange reactlon, the ethyl acetate dlstllllng off 

yield of 40% of oxetane 1s obtained. 

compound, these are as follows 

at 80' for 1 h efflclently achieves an 

on ralslng the temperature to 220° a 

(b) (BugSn)pO t AcO(CH2)3Br + BugSnOAc t BusSnO(CH2)3Br 

(3) 
A mixture of blstrlbutyltln oxide and bromoacetate 1s heated at 80' for 1 h the trlbutyltln 

acetate that 1s formed 1s a solid, so that heating the mixture contalnlng the lntermedlate (3) 

gives material of high purity, yleldlng 33% of oxetane 
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(c) (B~gSn)~0 t 2HO(CHz)sBr $ ~Bu@-IO(CH~)~B~ t H7_0 

(3) 

Blstrlbutyltln oxide (0 05 mol) 1s refluxed with bromohydrln (0 1 mol) In dry benzene 

(40 ml), and the water removed as benzene/water azeotrope After removal of the excess of 

benzene, heating the residue gives a direct route to oxetane formation with a 20% yield 

Another advantage of these methods is that, with the exceptIon of the second, the trlbutyl 

tin bromide 1s recoverable, and can be used to make trlbutylethoxytln for further work 

Oxetane itself presents the least advantageous system for oxetane ring formation In 

traditional syntheses increased yields are obtalned when the alcoholic group 1s a secondary 
6 

one, and prellmlnary work lndlcates that this 1s also true for all these new routes to 

oxetanes. 
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