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Abstract: We have reported the nucleophilic attack of carboxylic acid enediolates to epoxides to form γ-

lactones resulting from attack at less substituted carbon atom of epoxide. We have used lithium 

dialkylamides for the generation of dianions of carboxylic acid. The reaction works efficiently with 

epoxides and forms γ-lactones at higher yield under nitrogen atmosphere. 
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Introduction: The epoxide ring opening by nucleophiles is a frequently required transformation for the 

synthesis of organic compounds1, usually in the formation of lactones.2 Addition of the enediolates of 

carboxylic acids to epoxides reported a few years ago with irregular results.3 Enolates as carbon based 

nucleophiles for organic synthesis , typical lithium enolates of esters and ketones do not react directly with 

epoxides. The usefulness of epoxides in SN2 reactions has been studied and important limitations precisely 

due to its key mechanistic aspect have been detected.4 The use of sub-stoichiometric amount of amine for 

the dianion generation permits minimization of other nucleophiles present in the reaction medium, thus 

avoiding the generation of amino alcohols.5 Carboxylic acid enediolates undergo reactions with epoxides to 

give lactones.6 The  reaction display the typical characteristic of SN2 substitution, including preferential 

substitution at the less substituted epoxide carbon.7 The reactions of epoxides and carbanion nucleophiles 

are very important transformations in the synthesis of biologically important targets.8-10 one of the most 

important of these reactions is the reactions of enolates of ketones and esters with epoxides.11-12 The γ- 

lactone is key structural motif in many natural products,  most notably the sesquiterpene lactone.13 γ-

Lactones are very important moieties in natural products, products of biological importance, perfumes, and 

food additives.14-16 Thus, many synthetic approaches for the synthesis of lactones have been devised, 

utilizing as starting materials carboxylic acids.17-20. Five membered lactone (γ-lactone) containing natural 

products are known to exhibit various  biological activities such as cytotoxic,21 antitumor,22 cyclooxygenase 

or phospholipase A2 inhibition.23 γ-Lactones have attracted much attention in organic and medicinal 

chemistry due to the extensive occurrence in numerous biologically active natural products,24-28 and also 

versatile utility as synthetic intermediates in the synthesis of a wide range of bioactive compounds.29-32 

Therefore, a number of new synthetic route for γ-lactones have been reported in recent years.33-38 

Experimental: i) Preparation of enediolate : carboxylic acid (1 mol) in dry THF were slowly added to the 

stirred lithium amide (2 mol) at 0 ° c and cooled again to -20 ° c for 30 minutes.  

ii)  Preparation of γ-lactone : The solution of epoxide (1 mol) in THF were added dropwise by gas tight 

syringe to the dianion solution at 0 ° c (1 mol) and temperature of the solution maintained at -20° c for 30 

min. the reaction mixture quenched with water and mixture extracted with diethylether , the aqueous layer 

acidified with conc. HCl and extracted with ethylacetate (03x 10 ml). and dried over magnesium sulphate. 

The crude lactone obtained purified by coloumn chromatography. 
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Reaction scheme: Generation of enediolate from acetic acid and lithium amide. 
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Reaction scheme: Synthesis of lactone from epoxide. 
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Results and discussion: In the present study, the lactones were synthesized by the action of carboxylic acid 

enediolates with various epoxides. We have observed that the different results obtained when dianion of 

acetic acid reacts with various epoxides given in the above table. The progress of the reactions monitored by 

using thin layer chromatography. Products synthesized were characterized by spectroscopic techniques like 

I. R and NMR. Yields are high, neucleophilic dianion reagent is homogeneous solution and stable at 0° c. 

The products γ-lactones synthesized shows various biological activities like Cardiovascular analeptic, 

phosphatase inhibitor, phobic disorders treatment, antineoplastic and respiratory analeptic checked by using 

PASS (prediction of activity spectra for substances) online software. 

Conclusion:  We have developed a new approach to the synthesis of γ-lactones by nucleophilic addition of 

carboxylic acid enediolates to the various epoxides. The study of nucleophilic substitution reactions shows 

that it is highly regioselective. it shows that the incoming nucleophile reacts at less substituted carbon atom 

of epoxide. With this research work, it could be possible to synthesize compounds which are biologically 

active. It has been observed that the sterically hindered epoxide requires more reaction time for the complete 

conversion of reaction to products. 
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