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We have recently reported that butadiene is dimerized selectively to Z- 

methylenevinylcyclopentane (I).l) On the other hand, highly reactive strained 

ring olefins such as norbornene or norbornadiene are catalytically converted into 

dimers or polymers of various kinds, depending on catalysts used. 2) We now 

report that some strained ring olefins react with butadiene to form the four- 

membered cyclic compound as expressed by Eq. 2. 

In a glass tube was placed (n-Bu3P)ZNiBr2 (1.5 mmol) and NaBH4 (1.5 mmol) in 

ethanol (4 nil) . Then dicyclopentadiene (20 mmol) was added, followed by liqui- 

fied butadiene (36 mmol) at -78°C. The tube was sealed with a flame and heated 

at 8C’C. Clpc analysis after 24 hr indicated that the butadiene-dicyclopenta- 

diene coupling product (II) (14.6 mmol) and methylenevinylcyclopentane (I) (2 

mmol) were present. The NMR spectrum of II exhibited =CH2 and -CH3 protons at 

5.4 and 8.9 T, respectively, When hexadeuterobutadiene, C4D6, instead of butadi- 

ene was allolced to react with dicyclopentadiene, the coupling product (a’), 
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Cl4H12D6 was obtained. The absorptions due to =CH2 and -CH3 groups are absent 

from the spectra of II' , 

The activities of the catalyst towards the cooligomerization as well as the 

homooligomerization by nickel catalysts were summarized in Table 1. 

Table 1. Reaction of Butadiene with Dicyclopentadiene" 

Products, yield (0) 

Ni Compd. I, W8H12) 
b 

a, (C14H18) 
C 

(n-Bu3P)2NiBr2 10.1 73 

(n-Bu3P)2NiC12 24.2 15 

(n-Bu3P)2Ni(CN)2 0 0 

(n-Bu3P)2Ni(N03)2 6.6 0 

[Ni] = [NaBH4] = 1.5 mmol; butadiene, 36 mmol; dicyclo- 

pentadiene, 20 mmol; ethanol, 4 ml; 8O'C for 24 hr. 

Based on butadiene used. 

Based on dicyclopentadiene used. 

Catalysts effective for the oligomerization of butadiene are also effective for 

the cooligomerization (Eq. 2). Therefore, I and II were formed competitively. 

Strained ring olefins such as norbornene and 5-ethylidene-2-norbornene react with 

butadiene to give the corresponding coupling products. Reaction 2 is considered 

to involve a 1,3-shift 3) of one hydrogen of butadiene. 
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