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Summary : A new synthetic route to &keto phosphonates from diethyl l-(trimethylsilyl)vinyl- 

phosphonate 1 is described. This involves nucleophilic addition of the oryanolithium 

reagents toward 1 followed by quenchiny with acid chlorides and alkyl isocyanates. 

B-Keto phosphonates are valuable intermediates in organic synthesis, especially for the 

preparation of CL, h-unsaturated carbonyl compounds by the Wadsworth-Emrnons condensation. 1 

Unfortunately, synthetic routes to B-keto phosphonates and related phosphonates are rather 

limited in contrast with the siynificant progress' that has expanded the original scope of 

the Wadsworth-Emmons condensation. The commonly used method for the preparation of fi-keto 

phosphonates is the Arburov reaction3 of trialkyl phosphite and u-halo ketone. This method 

is restricted to the highly reactive a-halo ketones, due to the poor nucleophilicity of 

phosphites and the Perkow reaction to give enol phosphates. The acylation of alkylphospho- 

nate anions 4 suffers from the limited availability of alkylphosphonates, and low reactivities 

resulting from the proton exchanye between B-keto phosphonates yenerated and l-lithioalkyl- 

phosphonates are always problematic since the a-protons of B-keto phosphonates are more 

acidic than that of the startiny alkylphosphonates. Recently developed rearrangernentS of 

vinyl phosphates to [I-keto phosphonates via a 1,3-phosphorus miyration is a yood cdndiddte 

for the preparation of B-keto phosphonates, especially of cyclic h-keto phosphonates. 

Here we report a new facile synthesis of B-keto phosphonates 5 and 6 -oxoamido 

phosphonates 7 from the readily available diethyl 1-(trimethylsilyl)vinylphosphonate 1.6 Uur 

approach for the synthesis of 5 is based on that vinyl phosphonates with trimethylsilyl group 

at u-position are sufficiently activated toward nucleophilic addition ot organolithium 
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reagents by vi i-tile ot the pfll,iririr~g triillrthylsi ly.1 group ' (Schelllf~ 1) . &Trimethylsi lyl 

phosphonatc anion 3 was qur>nched with freshly distilled acid chlorides and subsequent 

treatment with di I . tlC1 solution provided the protodesilylated products, B-k&o phosphonates 

5. Inverse addition of 3 to acid chlorides did not improve the yield ot 5. The results were 

summarized in Table I _ (jucnchiny 3 with alkyl isocyanates yielded fi-oxoamido phosphonates 7 

in yood yields. 5 and 7 were confirmed by 'H nmr, ir, ms, and elemental analysis.8 In this 

process, trimethylsilyl group served to accelerate nucleophilic addition ot the oryanolithium 

rec~yents toward 1 and stabilized rrsilylated phosphonate anion 3 by a-effect' ot the 

trimethylsilyl yroup which wds easily removed by acidic hydrolysis at the tinal step. 

Thus ~~keto phosphonates are tacilely synthesized from 1 and moreover the a-silylated 

phosphonate anions 3 are considered to be versatile for further transformation into other 

functionalized organophosphonates. 

Table I. Synthesis of 

_____..-~_... ..- _ 

Entry H 

-__ _______~_______ 

1 Me 

2 n-Bu 

3 n-Bu 

4 n-Bu 

5 t-Bu 

6 Me 

7 n-Bu 

8 n-Bu 

9 ri -B u 
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