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Summary : A novel route to the synthesis OP Punctionally substituted X-butyro- 

lactones and Spiro- r’-butyrolactones, Prom six-membered cyclic enol-esters, ie 

described. 

The preparation OP spiro- X’-lactones has been the Pocus OP recent interest’. 

However, only a Peru studies, e.g. a recent one by Trost et al 
2 

--* have dealt mith 

the synthesis OP Punctionally substituted Spiro- X-lactones. The usefulness oP 

these compounds was Purther demonstrated in the synthesis oP natural products3. 

In connection with our work on the development OP novel routes to (IR, Cis)- 

synthetic pyrethroids, an important class OP potent insecticides, we discovered a 

novel route to Punctionally substituted 7-lactones via six-membered cyclic enol- 

esters through a sequence comprising halogen addition to the double bond and 

subsequent halo-lactonization. We wish to report in this communication the 

generality OP this approach towards the synthesis oP various Punctionalised 

Y-lactones and Spiro-Y-lactone. 

Thus, the reaction of enol-ester (J,), [a$’ -lOO” (C 2, CHC13) with bromine in CC14 

at O0 C yielded aPter aqueous work up (IR, Cis)- Y-lsctone (2)4, m.p. 6304~ C, 

WI;' -48.5O (C 1, EtOH), in quantitative yield. 

Similarly, 6-methyl-3,4-dihydro-pyrsn-Z-one(z), obtainable Prom readily available 

4-acetylbutyric acid , yielded 5-acetyl-tetrahydro-2-(3H)-Puranone(4) in SO% 

isolated yield. This lactone (4) which is a constituent OP the aroma OP wine', can 

therePore be synthesized’ in on’;; step Prom a commsrcially available starting 

material. 

It is Purther observed that the suitably substituted bicyclic enol-esters (7$ and 

(g), readily obtained Prom the corresponding acids (2) and (g), respectively 
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undergo similar reaction to afford the spiro- Y-lactones (z)7 (m.p. 104-So C) 

and (z)7 (m.p. 49-50* C) in isolated yields of 79% and 81% respectively. 

0 cop CXJ CCJ I O 
n n 

n=o,(~); n=1,(8) 
n 

The formation ofd-lactone from the cyclic enol-ester is explained as follows : 

The usefulness of this approach for other synthetic transformations is currently 

being explored. 
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