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Synthesis of Fmethyl l,4,6-heptatriene upon dimerization of 

butadiene has been carried out with catalysts of cobalt compounas- 

trialkylalumFnum by several workers (I). Reoently, the authors 

had conveniently synthesised a mixture of >methyl l,4,6-hepta- 

triene and l,3,6-octatriene upon dimerization of butadiene with 

a novel catalyst of ferric chloride-triphenylphosphine-trialkyl- 

aluminum systems (2). Present aoiumunicatlon deals with isomerization 

of Fmethyl 1,4,6-heptatriene with a dimethyl sulfoxide solution of 

potassium tert-buthoxide. 

Eutadiene linear dimere were prepared as follows. To a 

mixture of anbydrous ferric ahloride and one mole of triphenyl- 

phosphine, a benzene solution of 4 moles of triethylaluminum was 

added and treated with butadiene in an autoolave at room temperature. 

Distillation of the reaction product gave a dimar fraction in 85s 
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yield. The fraction consisted of a mixture of 3_methyl 1,4,6-hepta- 

triene boiling at 115 'C ( about 30:: ) end l, 3,6-octatriene boiling 

at 129 'C ( about 70 r ). This method gave 1,3, b-octatriene in 

better yield than other methods. 

A solution of 40 g. of T-methyl 1,4,6-heptatrient, <nd 30 ml. 

of dimethyl sulfoxide wac added to a solution of 2 &. of p0ti.Ssi.W 

tert-buthoxide in 40 ml. of tert-buthanol in nitrogen atmcs>here 

under ice-cooling ,vAj.thin 20 minutes :nd stirred at 60 '1: for one 

hour. After cooliiitl;, ZOO ml. of ether wcrs added z.nd washed lvith 

water. The ether 1;yer was dried over anhydrous sodiun sulfate 

and the solvent was removed, giving 12 g. of a fraction boiling at 

115-125 'C. By gas chromatograph using a TCP column of 5 m., the 

fraction gave a peak of a small amount of Fmethyl 1,4,6_heptatriene 

and an asymmetrical peak at retention time ratio of 3 to 3-methyl 

1,4,6-heptatriene at 120 'C and carrier gas pressure of 0.4 kg./cm? 

Polyethylene glycol column of 20 m. was used for separation and 

collection of tne asymmetrical fraction and gave three peaks ( I, 

II, III ) as Fig:. I. For an amount of the fr .ctiorls :)>lynerize? 

in the column, yields of each fraction viere veryl poor. kc fractions 

had the following properties; fraction I, ,;,25 i.GiYL; fr..ction II, 

nx =5 1.5340, A.,_,;: 257 ~7 ( Em<= 2.0x105 ), Ama< 2b7 -/u ( 6.“_> 

2-4X105 ), Aa% 278 m/i Emax 1.5 10~ ); 
,.23 

fraction III, I-U 1.5357, 



No.43 3175 

x _ 256 my ( E_ 2.1X105 ), A_ 267 y ( t_ 2.7X105 ), 

%Lax 275 my ( Emax 2.3X105 ). 

Bi2ZcK-CHZCH-c(CH3)=CK-CH3 

t-BuOK Ol- III. 
CH2zCH-CHzCH-CH(CH3)-CRCB2 

(CH3)2S0 
CH3CH=CH-CH=C(CH3)-CRZCH2 ' 

I and I& 

lJltravi010t speotrum of the fraction ( III ) showed that all 

of three double bonds conjugated and its NMR spectrum showed three 

peaks of methyl groups at7= 8.21, 8.23, 8.28 and many peaks of 

double bonds ( tCH-, ZCH2 ) at7 = 3.6-5.5 ,( 60 mc. ). From these 

facts, the fraction is Fmethyl 2,4,6deptatriene or 3-methyl 1,3,5. 

h~ptatriene. The fraction ( II ) 

with that of the fraction ( III ) 

data were not obtained. 

1,3,6-Cctatriene was treated 

gave similar infrared spectrum 

as fig. II but more analytical 

with potassium tert-buthoxide 

in dimethyl sulfoxide, giving a fraction boiling at 125-135 'C, 

but gas chromatogrsm of the fraction gave only a peak of the 

starting material. 

5 
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Retention time ratio to 3-methyl 1,4,G-heptatriene 

Figure I. Gas chromatogra of a fraction boiling at 
115-125 OC that obtained frc&i 3_methyl 1,4,6-heptn- 
triene. Ihe broken line- indicate the portions of 
the peake collected. Polyetiqlene glycol, 170 OC. 
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IR spectra of the fraction III ( - )andII(--_). 

Analytic&. data of the tiaotion III. 

Figure II. 

Found: c, 89.05; H, ll.21. 

H, l.l.18. 

Calod for C8H12: C, 88.82; 
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