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 Carbon dioxide readily reacts with 1,3-butadiene monoxide in 

the presence of a catalytic amount of tetrakis(triphenylphosphine)-

palladium under ordinary pressure at  0℃  to afford vinylethylene

carbonate in a quantitative yield.

 The catalytic process for synthesis of cyclic carbonates from epoxides and 

CO2 have been always operated under high pressure at elevated temperature.l) 

Although some catalyst systems composed of metal halides and Lewis bases were 

found to be active under normal conditions, even the most effective catalyst 

system among them needed very long reaction time. 2) Vinylethylene carbonate 

described herein has also synthesized under severe conditions of temperature and 

pressure. 3) In this communication, we wish to report the very facile reaction of 

CO2 with 1,3-butadiene monoxide 1 catalyzed by a low valent palladium complex 

under mild conditions.

1  2

A solution of 1 (1.4g, 20 mmol), (Ph3P)4Pd (0.12g, 0.1 mmol), and tri-

phenylhposphine (0.03g, 0.1 mmol) in THE (10cm3) was stirred under nitrogen 
atmosphere and cooled in an ice bath. Then a excess amount of CO2 (ca. 600cm3) 

was introduced into the solution under ordinary pressure during 5 min. After

stirring was continued under CO2 atmosphere for 15 min at  0℃  or room temper-

ature, the quantitative formation of vinylethylene carbonate 2 was observed in 
IH -NMR and IR spectra.5) The yield of 2 determined by GLC was 96%. 

 Since the reaction was exothermic, a rapid introduction of CO2 without 

cooling resulted in a loss in the yield of 2 to 62%. When the reaction mixture 

was refluxed for 2 h, 2 was completely converted to the decarboxylated isomeri-

zation products, 3-butenal and an unidentified viscous material which had no 

absorption band of cyclic carbonate in the IR spectrum. 

 It has been recently reported that diene monoxides undergo the palladium 

mediated reactions such as isomerization or allylic alkylation with nucleo-

philes.6) These reactions have been commonly considered to proceed via u-allyl 

complexes generated by oxidative addition of diene monoxides to palladium(O) 

species. According to these mechanistic aspects and our experimental observations
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mentioned above, the present reaction may be explained by the following scheme. 

 The oxidative addition product, r-allyl intermediate 3, from 1 and palladium 

(0) species reacts with electrophilic CO2. Then the resulting carbonate complex 4 

should undergo the intramolecular nucleophilic attack on the inner n-allylic 

carbon atom to give 2 and palladium(0) species. The isomerization products at 

risen temperature may be formed by the side reactions involving the reverse 

process from 2 and palladium(0) species. 7) 

 From isoprene monoxide, 4-methyl-4-vinylethylene carbonate was also formed in 

92% yield by the same procedure. Further works related to the palladium cata-

lyzed reactions using other diene monoxides and other heteroallenes instead of CO2

are in progress.
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