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Summary : Organometallics readily add to the double bond of l-(functionally) 
substituted alkene phosphonates to give highly substituted phosphonates. 

Whereas the conjugate addition of organometallics to alkylidene 
malonic esters 1 is a well known reaction (l-3), it appears from the litera- 
ture that such a conjugate addition has not been described with l-(functio- 
nally) substituted alkene phosphonates 2 (Z= CN, COOR', CO-CH3). 
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During the course of a study on the reactivity of activated double 
bonds towards organometallics, we therefore decided to consider the case of 
type 2 ethylenic compounds. A recent publication (4) dealing with the forma- 
tion of 4 from 3 and lithium dimethylcuprate, p rompts us to report the first 
results we have-obtained so far. 
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The reaction of saturated and allylic lithium organocuprates, methyl- 
maanesium iodide and allylzinc bromide with the l-(functionally) substituted 
alkene phosphonates 5 gives with a good yield the phosphonates 5 arising 
from a conjugate addrtion (Table)(5). 
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This reaction is an easy way to substituted phosphonates which cannot 
be prepared easily by using the Michaelis-Arbuzov rearrangement (6). 

The starting alkene phosphonates were prepared by using the following 
reaction (7-10) : 

Rl-CO-R2 + Z-CH2-P(0)(OR)2-+ (R1)(R2)C=C' 
P(0)(OR)2 
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Two of the phosphonates 5 we have obtained have been used in a Wittig- 
Horner reaction. Thus, the phosphonate 2, reacted with sodium hydride in 
tetrahydrofuran and then with benzaldehyde, gave the 2-substituted cinnamo- 
nitrile 1 (Yield : 50%). 
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Entry R'H R1 R2 R Z temp.*C Yield X 

a LiCu(CH3)2* 
'gH5 H CH3 CN -30 to 20 90 

b LiCu(nC4Hg)2 
.* 

CH3 CH3 C2H5 CN -30 to 20 80 

LiCu(nC4Hg)2 
.I 

C 
C2H5 H C2H5 CN -30 to 20 60 

d LICU(CH~)~* 
'gH5 H C2H5 

COOC2H5 -30 to 20 90 

e CH3MqI* 
'gH5 H C2H5 COOC2H5 20 89 

f BrZnCH2-CH=CH2*** 
'gH5 H C2H5 COOC2H5 20 73 

q LICU(CH~)~* 
'gH5 " C2H5 

CO-CH3, -30 to 20 82 

h 
l *** 

LICU(CH~-CH=CH~)~ 
'gH5 H C2H5 

CO-CH3 -30 to 20 75 

Solvent: l ether;**ether/hexane; '**tetrahydrofuran; "**ether/tetrahydrofuran. 

The reaction of the phosphonate6dewith an excess of formaldehyde (30 fy 
aqueous solution) in the presence ofaaturated solution of potassium carbo- 
nate, according to (11) but using more drastic conditions (72h/90°C), gave 
the P-substituted acrylic ester S (Yield : 45 95). 

-COOC2H5 g 

Generalisation of this work is now under current investigation . 
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