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Abstract-The reaction of alkyl vinyl ethers with dialkyl hydrogen phosphites has been examined 
in the presence of a radical initiator and the e&ciency of the catalystrs @BP, AIBN, BPO) for this 
tyPc of reaction cornpax and found to decrease in the order given. The spectroscopy as well as the 
chemical proputi~ of the prepared adducta arc de&bed. 

FREE radical addition to carbon-carbon multiple linkages to form carbon-phosphorus 
bonds is an important synthetic method. 

The preliminary explanation has been given for the reactions of alkyl vinyl ethers 
and dialkyl hydrogen phosphites,l and the details are reported in this communication. 
n-Butyl, isobutyl, Z-ethylhexyl, dodecyl and tetradecyl vinyl ethers have been examined 
in reaction with dimethyl*, diethyl, di-n-propyl, di-i-propyl, di-n-butyl and di-2-ethyl- 
hexyl+ hydrogen phosphites. 

Dialkyl hydrogen phosphites add to isobutyl vinyl ether in the presence of a,a’- 
azobisisobutyronitrile (AIBN) to give the 1: 1-adducts.l However, the addition 
product between this vinyl ether and diethyl hydrogen phosphite could not be iso- 
lated, although the formation of a phosphoruscontaining liquid was assumed from 
its phosphorus analysis and IR spectrum. In order to elucidate this anomaly, this 
reaction was repeated. 

In view of the polymerization of alkyl vinyl ether in the presence of acid-type 
catalysers,2 the action of hydrochloric acid present in trace quantity could be a pos- 
sible explanation. Diethyl hydrogen phosphite, prepared in carbon tetrachloride 
according to the procedure of McCombie et aLs but fractionally distilled, without 
passing air after heating the reaction mixture at reflux temperature, is sufllciently 
pure to add to other unsaturated compounds, such as vinyl acetate or oleic acid, 
but the 1: 1-adduct could not be obtained from n-butyl or isobutyl vinyl ethers. In 
some cases a mild exothermic reaction, in which the temperature reached 50”, takes 
place on mixing the vinyl ether and the phosphite at room temperature. However, 
distillation gave no isolable phosphonate. 

The phosphite, fractionally distilled after passing air or nitrogen for a sufficient 
time, on the other hand, adds successfully to every alkyl vinyl ether examined. But, 
addition of one or two drops of hydrochloric acid to this pure phosphite, or the use 
of the aged phosphite, in which the main contaminant would be phosphorus acid, 

l Reactions with dimethyl or 2ethylhexyl hydrogen phosphites were described in a previous paper. 

1 T. Nishiwaki, Tetrahedron 21, 3043 (1965). 
* C. Schildknecht, A. Zoss and C. McKinley, Ind. Eig. Chem. 39,180 (1947). 
* H. McCombie, B. Saunders and G. Stacey, J. Chem. Sot. 380 (1945). 
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(Found: C, 45.47; H, 9.21. C,HIeOIP requires: C. 45.71; H, 9*11x.) Relative retention time (to 
diethyl ethylphosphonate) was 2.2 min. 

Dicrlryl 8-nre (Xll). /?-n-propoxyethyl bromide” (I 6.7 @ and triethyl 
phosphite (16~6 g) were heated for 1 hr, during which time the temp rose from 150’ to 190“ and 
EtBr (7.7 S, was collected. Distillation gave the ester (14.1 g), b.p. 89-92”/1.5 mm, a: 1.4260. 
(Found: C, 47.63; H, 9.34. cH,rO,P requires: C, 48.21; H, 944x.) Relative retention time to 
diethyl ethylphosphonate) was 2.7 min. 
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