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Abstract : A facile synthesis of a-fluoro J3-keto esters, via diacylation reaction of diethyl 
(¢thoxyearbonyl)fluoromethylphosphonate with aromatic carboxylic acid chlorides in the 
presence of magnesium chloride-triethylamine followed by deacylation, is described. 

Organofluorine compounds have been of importance in organic chemistry because of their use as 

medicinals, as tools in medical diagnosis, and in fundamental studies of biochemical and metabolic process) 

ct-Fluoro 13-keto esters have been used as useful intermediates in the preparation of biologically active 

monofluorinated heterocycles 2 and fluorine-substituted isoprenyl derivatives. 3 Although a number of synthetic 

methods of cc-fluoro J3-keto esters have been developed, they have limitations in terms of the reaction 

conditions employed and use of toxic and/or hazardous materials. Commonly, ct-fluoro 13-keto esters are 

prepared by the fluorination of ~-keto esters with various fluorinating agents such as FCIO3, s C19XeF6, 6 N- 

fluorobis[(perfluoroalkyl)sulfonyl]imides 7 and l-chloromethyl-4-fluoro-l,4-diazoniabicyclo[2.2.2]octane bis- 

(tetrafluoroborate). s cc-Fluoro {3-keto esters are also obtained by Clalsen and crossed Claisen condensation of 

fluoroacetate, 9 reaction of trifluoroethene with acid chlorides under Fridel-Crafts conditions, I° acylation of 

(ethoxycarbonyl)fluoro-substituted phosphonium ylide with acid chloride followed by hydrolysis under basic 

conditions, H and oxidation of fluoroalkyl-substituted carbinols by the Dess-Martin reagent.12 

Herein, we now report a synthesis of ct-fluoro 13-keto esters via acylation of diethyl (ethoxycarbonyl)- 

fluoromethylphosphonate 4 1 using MgCl2-triethylamine. The phosphonate I was treated with MgCl2-triethyl- 

amine in dry toluene at room temperature and to this suspension was added 2.2 equiv, of aromatic carboxylic 

acid chloride at 0°C. Diacylated adduct 2 formed after stirring for 6 h at room temperature was deacylated in 

the presence of SiO2 in aqueous ethyl acetate at 40°C for I day affording ct-fluoro 13-keto ester 3 in good 

yield.13 Acylation of I with aliphatic carboxylic acid chlorides such as propionyl chloride and pivaloyi chloride 

did not proceed cleanly and gave complex mixture. A possible explanation of reaction pathway (1 to 2) 
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involves cleavage of  P-C bond and formation of  magnesium enolate 5.14 We have shown that aeylation o f  

diethyl (ethoxycarbonyl)fluoromethylphosphonate 1 in the presence of  MgCl2-triethylamine provides a 

convenient route to ct-fluoro 13-keto ester 3. The advantages of  this synthetic route are high yields o f  product 

and the mild reaction conditions. 

Table 1. Preparation ofct-fluoro 13-keto esters 3 

Comp. 3 R Yield'(%) Comp. 3 R Yield'(%) 

a Cd-I5 78 d m-Br, Cd-14 83 

b p-CH3, C6I-I4 88 e 2,4-C12, Cdt3 94 

c p-Cl, Cd-I4 82 f 2,4-C12, 5-F, C6I-I2 81 

, Isolated yields are based on diethyl (ethoxyearbonyl)fluoromethylphosphonate 1. 
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