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A NEW SYNTHESIS OF 2-ARYL-2-OXOALKYLPHOSPHONATES 

FROM TRIETHYL PHOSPHONOACETATE 

Dae Young Kim,* Myeon Sik Kong and Dae Yong Rhie 

Department of Chemistry, Soonchunhyang University, Onyang P. 0. Box 97 
Chungnam 336-600, Korea 

ABSTRACT : Acylation of triethyl phosphonoacetate using magnesium 
ethoxide affords acyl phosphonoacetates which, on treatment with catalytic p -  
TsOH in water, are converted into 2-aryl-2-oxoalkylphosphonates. 

0-Keto phosphonates are valuable intermediates for organic synthesis, 

especially for the preparation of a$-unsaturated carbonyl compounds by the 

Horner-Wadsworth-Emmons condensation. Although a number of syntheses2 

have been developed with goal of providing a route to this class of compounds, 

they have limitation in terms of the reaction conditions employed, competition 
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from other reactions. Commonly, P-keto phosphonates are prepared by 

acylation of alkylphosphonate a-anions with carboxylic acid e ~ t e r s , ~  carboxylic 

acid  chloride^,^ or N-methoxy-W-methylcarboxamides.5 

In the continuation of our work on the development of convenient synthetic 

methods to P-keto phosphonates, we have reported one such route from 

nitroalkenes to P-keto phosphonates.6 More recently, we have introduced a 

convenient route to cyclic P-keto phosphonates from a-nitro epoxides and 

dialkyl pho~phite .~ In this paper, we wish to report a convenient synthesis of 2- 

aryl-2-oxoalkylphosphonates 1 from triethyl phosphonoacetate 3. It was 

performed by the acylation of trietyl phosphonoacetate 1 using magnesium 

ethoxide followed by hydrolysis and decarboxylation with catalytic p -  

toluenesulfonic acid in water. By this procedure, 2-aryl-2-oxoalkylphosphonates 

3 were prepared in good yields. The results are summarized in Table 1. We 

found that treatment of aliphatic carboxylic acid chlorides as acylating agent to 

solution of triethyl phosphonoacetate and magnesium ethoxide affords 0-keto 

phosphonates in low yields. 

The general experimental procedure is as follows: To a stirred solution of 

magnesium ethoxide ( 2.4 mmol ) in THF ( 5 mL ) was added triethyl 

phosphonoacetate ( 453 mg, 2.0 mmol ) at room temperature. After 

addition, reaction mixture was refluxed for lh. Carboxylic acid chloride ( 2.4 

mmol ) was added dropwise to the reaction mixture at OOC. The reaction mixture 

was stirred at room temperature for 6h and acidified to pH 1-2 with cold 10 YO 

H2S04 solution, and extracted with ethyl ether. The extract was concentrated in 

vacuo. A solution of p-TsOH (10 mg ) in water ( 10 mL ) was added to the 

residue, and then the mixture was refluxed for 4h. After cooling, the mixture 
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2-ARYL-2-OXOALKYLPHOSPHON ATES 2867 

R 

Ph 

C6F5 

4-OCH3, C6H4 

2,5-C1,,4-F, C6H, 

3 

Yields ( % )a R Yields ( % )a 

73 3-Br, C6H4 71 

98 4-CH3, C,H, 82 

85 a CH2 40 

70 Et 26 

Table 1. Preparation of P-keto phosphonates 3 

a Isolated yields are based on triethyl phosphonoacetate. 
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was extracted with ethyl acetate. The organic layer was dried over MgSO, and 

concentrated. The residue was purified by column chromatography on silica gel 

using n-hexanelethyl acetate as eluent. 

Compared with synthetic procedure by the acylation of alkylphosphonates,3-5 

which use strong bases such as n-butyl lithium, this new route to P-keto 

phosphonates has the advantages of mild reaction conditions and good yields, 

especially for 2-aryl-2-oxoalkylphosphonates. 
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