Tetrahedron Letters No. 31, pp 2915 - 2916,

© Pergamon Press Ltl. 1979. Printed in Great Britain.

0040-4039/79/0729-2915802,00/0

CATHODIC FORMATION OF OLEFINS FROM PHOSPHONATES
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Cathodic reduction of diethyl trichloromethylphosphonate in the presence of
carbonyl compounds yields in a Horner-Emmons reaction,

1,1-dichloroalkenes.
olefin synthesis )

Simi-
larly triethyl phosphonodichloroacetate affords a-chloro-o,B-unsaturated esters.

reacted with carbonyl compounds to

We found that the diethyl dichloromethylphosphonate anion 2
can be generated cathodically from diethyl trichloromethylphosphonate (]1)and

Phosphonate carbanions are frequently employed organophosphorus compounds for
afford 1,1-dichloroalkenes
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Compared to the generation of 2 with n-butyllithium
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Similarly triethyl phosphonodichloroacetate5)
4 and 5.

the electrolytic method has
of benzaldehyde or cyclohexanone to yield the a-chloro-a,B-unsaturated esters
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the advantage that it avoids the strongly basic and expensive lithium alkyls .
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Table: Dichloroalkenes by cathodic reduction of diethyl trichloromethylphospho-

nate in the presence of carbonyl compounds.

carbonyl compound dichloroalkene yielda)

CH3-O- -CHO CH3—O- —CH=CC12 40 %

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

C2H5T=O C2H5—I=CC12 39 %
CH3 H3

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

(C4H9)2C=O (C4H9)2C=CC12 24 %

cl
E>=o =/ 52 %
Nc1

a)

Isolated yield based on current consumption; all compounds are charaderized
by 1H-—NMR, IR, MS and elemental analysis.

This work was supported by the Arbeitsgemeinschaft industrieller Forschungs-

vereinigungen and the Fonds der chemischen Industrie.

1)

2)

3)

4)

5)

Reported in part on the VII. Scandinavian Meeting on Electrochemistry at
Sandbjerg, Sept. 3-6, 1978.

W.S. Wadsworth, Jr., Organic Reactions, Vol. 25, p. 73, Wiley 1977. - J.
Boutagy and R. Thomas, Chem.Rev. 74, 87 (1974). - A.V. Dombrovskii and

V.A. Dombrovskii, Russ.Chem.Rev. 35, 733 (1966). -

D. Seyferth, R.S. Marmor, J.Organometal.Chem. 59, 237 (1973). - J. Villieras,
P. Perriot and J.F. Normant,Synthesis 1975, 458. - P. Savignac, J. Petrova,
M. Dreux, P. Coutrot, Synthesis 1975, 535. - P. Coutrot, C. Laurenco, J.F.

Normant, P. Perriot, P. Savignac, J. Villieras, Synthesis 1977, 615.

For other syntheses of 3 without the use of a base:B.A. Clement, R.L. Soulen,
J.0rg.Chem. 41, 556 (1976); W.G. Salmond, Tetrahedron Lett. 1977, 1239.

W. Eberlein, J. Nickel, J. Heider, G. Dahms and H. Machleidt, Chem.Ber. 105,
3686 (1972).

(Received in UK 23 May 1979)



