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Summary: Dialkyl vinylphosphonate is sterecselectively prepared by palladium-

catalyzed reaction of wvinyl bromide with dialkyl phosphite.

Vinylphosphonates are not easily cobtainable compounds by using Arbuzov-
Michaelis reaction. Only few methods have been explored for the preparation of

vinylphospbcnates,ll

and most of the products have an E~form. One of these
methods involves direct reaction of vinyl bromides with trialkyl phosphites in
the presence of nickel halides at a high tamperature.lg) The conversion of thi
reaction, however, was low and the stereochemistry of the products has not bee
clarified.

In the preceding paper,z}

we reported palladium-catalyzed synthesis of
arylphosphonates as a new route to the formation of carbon-phosphorus bond. In
an extension of this work, we found that this reaction could be applied to
stereoselective syntheges of vinylphosphonates.

Vinyl bromides reacted with dialkyl phosphite in the presence of a cataly
amount of tetrakis(triphenylphosphine)palliadium to afford dialkyl vinylphospho

nates in good yields.
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Table Preparation of Dialkyl Vinylphosphonates
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a) Reaction temperature; 9%90°C.

b) Formation of no Z-isomer was cobserved in an nmr spectrum.

¢] No E-isomer was detected in an nmr spectrum,

d) Reaction was carried out by mixing 4.8 mmel of cisg-l-bromo-l-propene, 4.0
mmol of dialkyl phosphite, 4.0 mmol of triethylamine, and Pd (PPhB)é (0.2
mmol) in toluene (1 ml) at 90°C. Yields were based on the starting di-
alkyl phosphite.
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To a stirring mixture of dialkyl phosphite (4.4 mmol) and triethylamine
{4.4 mmol) in the presence of Pd(PPh3)4 (0.2 mmol), vinyl bromide (4.0 mmol) was
added under nitrogen atmosphere., The resultant mixture was stirred at 90°C for

0.2-30 h. After removal of Et_N-HBr, the vinylphosphonate i‘was isolated by

3
column chromatography on silica gel or distillaticn in vacuc. The structure of

3) Results ar

the vinylphosphonate’i'was identified by ir, nmr, and mass spectra.
summarized in Table.

(E)= and (Z)=~-B=bromostyrenes gave (E)- and (Z)-styrylphosphonates in 93% ar
91% yields, respectively, without any contamination of the isomer (runs 1 and 2]
Diisopropyl (Z)-l-propenylphosphonate was also cbtained in a high yield, and thi

) (run 8).

method provides an effective route to the synthesis of phosphonomycin4
The present phosphonation has the apparent advantage on the yield and
selectivity for the synthesis of vinylphosphonates. Vinylpa.ll.ladiu.m,5)I being
thought to he the key intermediate, is subjected to the attack of dialkyl
phosphite resulting in the formation of dialkyl vinylphosphonate. Triethylamine
may activate dialkyl phosphite besides regeneration of palladium{0) species,

which is available to the reaction cycle. Further works on this palladium-

catalyzed phosphonation are in progress.
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