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Cathodic reduction of diethyl trichloromethylphosphonate in the presence of 

carbonyl compounds yields In a Horner-Emmons reaction, 1 ,I -dlchloroalkenes. Slmi- 

larly trlethyl phosphonodichloroacetate affords a-chloro-a,i3-unsaturated esters. 

Phosphonate carbanions are frequently employed organophosphorus compounds for 

olefin synthesis 2) . We found that the diethyl dichloromethylphosphonate anlon 2 

can be generated cathodically from diethyl trichloromethylphosphonate (l=)and 

reacted with carbonyl compounds to afford 1 ,I -dichloroalkenes 3. (Table) 

B Hg-cathode 7 12 
C13C- (OEtj2 ) C12Ce-P(OEt)2 -$j$+&- R1R2C=C /c1 

-1.2 V vs. SCE 
2 \Cl 

1 2 3 = = = 

Compared to the generation of 2 with n-butyllithium 3) the electrolytic method has 
4) the advantage that it avoids the strongly basic and expensive lithium alkyls . 

Similarly triethyl phosphonodichloroacetate 5) can be reduced in the presence 

of benzaldehyde or cyclohexanone to yield the a-chloro-a,t3-unsaturated esters 

$ and 2. 

C6H5-CH=C /l 55 %, E/Z = 40/60 0 JC1 
\ 

43 % 

02Et C02Et 

4 5 = = 

2915 



2916 No. 31 

Table: Dichloroalkenes by cathodic reduction of diethyl trichloromethylphospho- 
nate in the presence of carbonyl compounds. 

carbonyl compound dichloroalkene yield a) - - 
CHJ-o- \ / -CHo 0 CH3-O- \ , -CH=CC12 0 40 % 

CH2=C(CH3)-CH=O CH2=C(CH3)-CH=CC12 45 % 

39 % 

CH3 

CH3(CH2)4CH=0 CH3 (CH2)4CH=CC12 30 % 

(C4Hg)2C=0 (C4Hg)2C=CC12 24 % 

O- 0 /Cl 
=\c1 

52 % 

a) Isolated yield based on current consumotion: all comvounds are charaerized 

by 'H-NMR, 
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