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ABSTRACT 

The palladium-catalysed reaction of isoprene with methanol yields methoxy dimethyl octadienes (“methoxy dimers”) and dimers of 
isoprene. To obtain additional information about the mechanism of catalysis this paper is aimed at identifying the higher boiling 
side-products of this reaction. After distillation in high vacuum the residue of the reaction was separated by analytical and preparative 
reversed-phase and normal-phase high-performance liquid chromatography, yielding at least six compounds with the formula 
C,,H,,O (“methoxy trimers”) plus trimers and tetramers of isoprene, all proven by mass spectra. The structure of two methoxy trimers 
was elucidated by ‘H and i3C NMR spectra. Up until now they have not been described in the literature and they show an unexpected 
position of the methoxy group. 

INTRODUCTION 

Palladium complex compounds catalyse the di- 
merization of isoprene in the presence of phos- 
phines. Protic nucleophiles used as a co-catalyst can 
be added to the dimer with the elimination of one 
double bond. For example, in the presence of 
methanol and by means of palladium acetylaceto- 
nate and triphenylphosphine about 60% methoxy 
dimethyl octadienes (called methoxy dimers here- 
after) plus isoprene dimers are obtained from iso- 
prene at 80°C as well as at room temperature [1,2]. 
Isoprene is almost completely converted. 

About 5 1 of methoxy dimers per gram of palla- 
dium used can be obtained before the catalyst 
becomes ineffective [2]. 1-Methoxy-2,6-dimethyl- 
octa-2,7-diene (40%) and I-methoxy-2,7-dimethyl- 

octa-2,7-diene (20%) are formed at room temper- 
ature [l]. Similar mixtures are obtained when using 
tri-n-butylphosphine [3,4]. In each case, however, 
the formation of higher boiling products was ob- 
served, which could not be analysed by gas chroma- 
tography up to 200°C [1,3,5]. 

The present paper is aimed at studying this higher 
boiling residue and answering the following ques- 
tions: 

(1) Do isoprene trimers form during the above 
catalysis? 

(2) Does the reaction result in the formation of 
addition compounds of methanol to trimers of 
isoprene (called methoxy trimers hereafter, molec- 
ular empirical formula &H2s0)? 

(3) What can be stated about the structure of 
these methoxy trimers? 
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TABLE 1 

ASSIGNMENTS OF THE t3C NMR SIGNALS TO THE 
OLEFINIC CARBON ATOMS 

C-l c-2 c-3 c-4 C-5 c-4 

II 109.9 144.7 129.1 136.0 145.8 109.0 
III 109.9 149.6 128.2 132.3 145.9 109.0 

elements [IO,1 I], an assignment of the signals can be 
made as shown in Table I. 

The proposed structures for II and III are also in 
accordance with the elution behaviour of both 
substances, because III, with the methoxyl at the 
end-position, should be more strongly retained on a 
polar stationary phase than II. It should be pointed 
out that, beside the structures given here, one 
alternative structure for both II and III is also 
possible, in which the substituents at the central 
double bond (CH30CH2 in II, CHJ in III) would be 
positioned at carbon-3. It should be difficult to 
distinguish between them. 

These data support the idea that all substances 
eluted between fractions I, 2 and 3 (Fig. 3) are also 
methoxy trimers. This leads to the conclusion that in 
the above-mentioned reaction at least six different 
methoxy trimers with the formula C6H2s0 (in- 
cluding Z-E isomers) are formed beside dimers, 
trimers and tetramers of isoprene and methoxy 
dimers. The position of the methoxy group is 
unexpected and important for elucidating the mech- 
anism of the catalysis. 
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