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β-Hydroxyalkylphosphonates  were treated with a weak base such

as potassium carbonate in N,N-dimethylformamide to give the corre-

sponding olefins in good yields.

 During the course of an investigation on the Horner-Emmons reaction from the 

phosphoryl compounds without any carbanion stabilizing substituent at the a-posi-

tion of the phosphorus atom, 1) we previously reported on the fluoride ion induced 

olefin synthesis from S-hydroxyalkylphosphonates.2) It is useful to survey and to 

find out some effective reagents other than fluoride salts, because fluorides are 

sometimes expensive and their activities are very dependent on the used solvent 

and on an amount of water involved in the system. 3) 

We now wish to report that some weak bases can also convert the -hydroxyal-

kylphosphonates (1), which can be readily prepared from the alkylphosphonates and 

the carbonyl compounds, 4) into the corresponding olefins very efficiently.
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A typical procedure is described for the preparation of 1,1-dibenzylethylene 

(2a): Dimethyl 2,2-dibenzyl-2-hydroxyethylphosphonate (la)(2.15 inmol) was1 treated 

for 48 h at 95 C with potassium carbonate (15.6mmol) and water (15.6mmol) in 

N,N-dimethylformamide (DMF)(20ml). The reaction mixture was diluted with water 

and extracted with pentane or ether. After the organic layer was washed with wa-

ter several times and dried over anhydrous magnesium sulfate, removal of the sol-

vent gave 1,1-dibenzylethylene (2a) in 78% yield in almost pure state. 

This and other results are summarized in Tables 1 and 2. 

Table 1. The synthesis of 1,1-dibenzylethylene (2a) from dimethyl 

2,2-dibenzyl-2-hydroxyethylphosphonate (la) a)

a) All runs were carried out in DMF (10-20ml). b) The molar ratio of the 

 base to la is not optimized. c) Isolated yields based on la. d) Water 

 or methanol was added in the equimolar amount to that of carbonate. 

 e) Recovery of la was shown in parentheses. f) la was consumed, but 

 no 2a was obtained.
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Among alkali carbonates used, potassium or cesium carbonate gave a comparable 

result to each other, but sodium carbonate did not work well, probably because of 

the poor solubility. Dimethyl sulfoxide can be used as a solvent in place of DMF. 

An addition of water may increase the yield of the olefin as well as accelerate 

the reaction, presumably because of an increase of the surface area or the solubil-

ities of the carbonates, however, alcohol is less effective than water. It is very 

interesting to point out that -hydroxyalkylphosphonates can be converted into the 

corresponding olefins by action of a weak base such as potassium carbonate or DBU,5) 

which has been reported very recently to give no olefins from s-hydroxyalkyldi-

phenylphosphine oxides. 6) Judging from the fact that the use of a stronger base 

such as sodium or potassium hydride and potassium t-butoxide causes only side reac-

tions, an interaction such as hydrogen bonding of a weak base towards the hydroxyl 

group of 1 as described in the previous paper 2) would play an important role in 

the present reaction rather than the generation of the completely free alkoxide. 

The merits of this olefination are easy availability of R-hydroxyalkylphospho-

nates, which can be converted into the olefins without migration of the double 

bond only by treatment with a weak and cheap base and readiness of work-up (see 

typical procedure). Further investigations are in progress. 

Table 2. The olefin synthesis from various R-hydroxyalkylphosphonates 

(la-f) by treatment with an equimolar mixture of potassium 

carbonate and water

a) The molar ratio of the base to 1 is not optimized. b) Isolated yields 

 based on la-f. The olefins were obtained in almost pure state even in 

 the cases of low yields.
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