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CO1 enhances the catalytic effect of tertiary phosphine-palladium 
complexes in the dimerization of butadiene to 1,3,7-octatriene and the sub- 
sequent isomer&&ion to 2,4,6-octatiene. 

The dimerization of butadiene to 1,3,7_octatriene catalyzed by palladium 
complexes is well known [ 11. It was recently shown that the catalytic activity 
of Pd[ PPh3 ] 4 and Pt[ PPhJ ] a in the dimerization reaction is greatly enhanced 
if the reaction is carried out under CO2 pressure [ 21. We are currently 
studying the dimerization of butadiene catalyzed by several Pd” phosphine 
complexes [ 3] in the presence of CO2 in order to gain some insight into the 
effects of CO2 on the catalyst, and we have observed that the PdLn,COz 
system (L = tertiary phosphine) is a very effective catalyst for the transforma- 
tion of butadiene to 2,4,6-octatriene*. In Table 1 the results which have been 

obtained with Pd [ PEb ] 3, Pd[P(CBH,1)9 I2 and Pd[PPh3 I3 are summarized. 
Withdrawal of a small portion of the reaction mixture shortly after the end 

of the pressure drop due to the consumption of butadiene revealed that 
1,3,7_octatriene was the main product. This shows that the reaction proceeds 
in two steps, the formation of 1,3,7-octatiene followed by its isomer&&ion 
to 2,4,6-octatriene. The isomerization does not seem to be catalyzed by a 
Pd” species. This has been shown treating 1,3,7_octatriene with Pd[PEt,], 
both in presence and absence of CO1. In neither case was 2,4,6_octatriene 
obtained, whereas the catalyst which is recovered fiorn the Pd[PEtB ] 3 ,C02 
and butadiene reaction, and which contains only traces of metallic palladium, 
is an effective catalyst in the absence of CO, for either dimerization of 
butadiene or isomerization of 1,3,7_octatriene. Since larger quantities of metal 

l L the absence of CO, these comPlexu catalyze the dmexization of butadlene to 1.3.7-o~~ 
triene but the degree of conversion is low even afta loog renction times. 
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were recovered from the Pd [P(C, H, , )3 ] 2 and Pd[ PPh, ] 3 runs and the 
PPh3 system found to be the least active catalyst, it seems that the isomeriza- 
tion is not due to palladium metal. 

These preliminary results suggest that CO2 , in the presence of butadiene, 
assists the formation of a PdR species which is active both for the dimeriza- 
tion of butadiene to 1,3,7_octatriene and for the isomerization of 1,3,7-octa- 
triene to 2,4,6-octatriene. 
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