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preparation of Fluorolactones from the Reaction 

of Y-Ketoacids with Diethylaminosulfur Trifluoride 

Timothy B. Patrick* and Yam-Foo Poon 

Department of Chemistry, Southern Illinois University 

Edwardsville, Illinois 62026 US4 

Summary. Levulinic acid and related Y-ketoacids react with diethylaminosulfur 
trifluoride to give Y-fluorobutyrolactones in good yield. The involvement of a 
bicyclic (3.2.1) mechanism is considered. 

The reactions of o-bensoylbenzoic acid and levulinic acid with thionyl chloride 

are known to produce the Y-chlorolactones 1 and 2, respective1y.l 
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Newman, et al., proposed a novel bicyclic (3.2.1) mechanism from intermediate A 

to explain the formation of 1 and 2_, and subsequently used the concept of bicyclic - 

mechanisms to predict the products of many other reactions. 2,3 
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The report by Middleton in 1975 that diethylaminosulfur trifluoride (DAST) 

converts hydroxyl groups into fluorides4 led us to suspect that DAST would react with 

acids in a manner similar to that of thionyl chloride. Thus, 
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we investigated the reaction of several Y-ketoacids with DAST. 

The reactions of ketoacids 3-6 with DAST in chloroform solution gave the -- 

corresponding fluorolactones, 7-10, respectively (Table I). The formation of the -- 

fluorolactones is postulated to occur through intermediate 2, formed between the acid 

and DAST in a manner similar to that proposed by Middleton for reactions of alcohols 

with DAST. Intermediate 1 then transforms into product by a bicyclic (3.2.1) path 

similar to that proposed by Newman. 
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A mechanism in which the acid is first converted to an acid fluoride which adds 

to the Y-keto function cannot be ruled out entirely, but we assume that a one-step 

intramolecular cyclization would be preferred over a 

previous work.3 

We also studied the reaction between acetone, 

observed fluoroester product (11) can be postulated 

two-step mechanism in accord with 

benaoic acid and DAST. The 

to occur by an intermolecular 

cyclic path (L). However, we observed that prior reaction of benzoic acid with DAST 

produces benzoyl fluoride which gives (11) on addition of acetone. Thus the mechanism 

depends on the timing of the competing processes. 
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The fluoro products are easily characterized by a doublet for the CF carbon 

observed at 114-118 ppm (JCF = 228 Hz) in the 13C WMR spectrum, and by the high IR 

absorption band of 1790-1800 cm -1 for the carbonyl absorption frequency. The products 

are, however, relatively unstable, not amenable to C, H, F elemental analysis, and 

lose 9F on standing several hours at room temperature, but they may be kept in a 

freezer for several days. 

A typical reaction procedure consists of adding 0.01 mole of cold neat DAST to a 

solution consisting of 0.01 mole of ketoacid in 10 mL of dry reagent grade chloroform 

at O" C. After 0.5 hours the yellow solution is extracted with dilute sodium 

bicarbonate solution and the organic solution is concentrated on a rotary evaporator 

to give the fluorinated product which is stored in a freezer. 

Our work on the concept of using bicyclic and cyclic mechanisms to construct new 

fluorinated organic systems is continuing.5 
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