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Abstract: A new rapid and facile synthesis of two natural products with the structure of 

3(2H)furanone is described by a cyclisation catalysed by cesium fluoride. 
© 1997, Published by Elsevier Science Ltd. All rights reserved. 

Generally the reaction of an enolate with an ester gives to a ketone (eg: Claisen reaction) with the 

elimination of an alkoxide j. During our study of carbonyl compounds condensations with cesium fluoride as 

heterogeneous base 2, we observed an abnormal reaction with the esters of 3-hydroxy-3-methyl-2-butanone-2 

(1). When the benzoate ester 3 (3a, 5 mmol) was heated with cesium fluoride (3 g) at 300°C for 5 mn under a 

nitrogen atmosphere, the 3(2H)furanone (3a) (70%), benzoic acid (15%), 3-hydroxy-3-methyl-2-butanone-2 

(1) (20%) and methylbutenone (3%) were formed with some coke. 

Scheme 1: Cyclisation of esters of (1) on CsF or CsF on C a t  
O 

R CsF or CsF-CaO " R + H20 

( 3 a - b )  
(2a .b )~R= C6H 5 (a) 

L R=C(CH3)=CHCH3 ( E ) (b) 

No trace of 4-hydroxy-4-methylphenylpentan-1,3-dione or its dehydrated product, coming from an 

intramolecular Dieckmann reaction was observed. The 3(2H)furanone (3a) results from a Knoevenagel type 

condensation on the carbonyl group, a reaction generally not observed with esters. The other products result 

from hydrolysis of the ester and some dehydration of the substrate (1).This abnormal reaction was attributed 

to the nature of ester and to the rather drastic conditions of temperature which allow activation of high demand 

energy processes. 

Although the scope of this reaction seem to be limited, the resulting 2,2-dimethyl-3(2H) furanones have a 

substructure of natural product, the compound (3a) obtained as described above is bullatenone 4a,5, a natural 

product. Analytical and spectroscopical data were identical to the literature 4a,4e,5. A large number of synthetic 

methods for 3(2H)furanones have been reported in the literature: hydration of acetylene 4 or allene 6, diketone 

condensation 7, radical cyclisation 8 dipolar addition and hydrolysis 9. These methods were used for the 

synthesis of bullatenone but they generally involve many steps. 
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(3a) (3b)  

Our synthesis is more simple and convenient than others described. An other 

3(2H)furanone of interest is geiparvarin (4) a natural product showing signifying tumor-inhibitor properties 

7b. Tiglate (2b), easily prepared 3 from (1), was heated with cesium fluoride at 300°C for 5 mn under a 

nitrogen flow, the 3(2H)furanone (3b) precursor of geiparvarin was obtained 1°. The precursor (3b) can easily 

be transformed in geiparvarin (4) by bromination by NBS followed by aryloxation by commercially available 

7-hydroxycoumarone according to Takeda et al 4f,5,11. 

The conversion depends on the nature of catalyst in the order CsF-CaF2<<CsF<CsF-CaO. This order 

corresponds to the order of basicity of the catalyst 12. A conversion of 80 and 85 % was obtained with (3a) on 

CsF and CsF-CaO 13 respectively after 5 mn of contact. The catalyst CsF or CsF-CaO can be reused three 

times without apparent loss of activity. 
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