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NOTE S

The Thermal Dimerization of 2-Vinylfuran* 

By Chuji Aso, Toyoki KUNITAKE and Yoshinari TANAKA 

(Received August 31, 1964)

2-Vinylfuran was found to undergo a rather 
facile thermal polymerization1) during the 
course of the study of its free radical poly-
merization.2) 

Since the thermal dimerization of styrene 
has been studied in connection with the elucida-
tion of the initiation mechanism of thermal 
polymerization,3) similar experiments were car-
ried out for 2-vinylfuran. 

Results 

The monomer prepared in a manner de-
scribed previously2) was dissolved in purified 
toluene or bromobenzene (molar ratio 1 : 10) 
in an ampule. After it had been sealed under 
reduced nitrogen pressure, the ampule was
mellowed to stand at 130℃ for 300 hr. After

the insoluble fraction in methanol had been 

removed and the solvents had been evaporated

at a reduced pressure, viscous oil was obtained. 

The gas chromatogram of the distillable portion
of the oil(ca.100℃/4 mmHg)consisted of

one major peak, and its yield was 10 to 20% 
with a toluene solvent and 30 to 50% in 
bromobenzene. Elementary analysis : Found: 
C, 75.65; H, 6.40. Calcd. for C6H6O: C, 76,57; 
H, 6.43%. The molecular weight determination 
(Vapor Pressure Osmometer, Model 301A, 
Mechrolab. Inc.) showed the portion to be a 
dimer (Found : 175, 198. Calcd. for dimer : 
188). The residues of the distillation had 
molecular weights from that of a trimer to 
that of a hexamer, depending on the solvent 
used. Thus, the distillate was concluded to be 
a dimer of 2-vinylfuran. Subsequent measure-
ments of infrared, ultraviolet and NMR spectra 
gave the following results : 

a) IR data. Characteristic bands for furans"° 
observed at 3150, 1595, 1500, 1006, 881 and

Up-field shift from benzene, p. p. m. 

Fig. 1. NMR spectrum of the dimer.
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796 cm-'. No vinyl absorption. Characteristic 
bands for aliphatic C-H bonds at 2948, 2866, 
1450 and 1380 cm-1. 

b) UV data. No double bond conjugated 
with the furan ring present. 

c) NMR data (in benzene, Varian A 60). 
The NMR assignment shown in the table is 
consistent with the chemical shifts for other 
furan derivatives5) and with the other data 
obtained for the dimer, although no detailed 
analysis of spin-spin coupling has yet been 
carried out. 

TABLE I. NMR ASSIGNMENTS

The dimer may be formed either by a Diels-
Alder type reaction, followed by isomerization, 
or by a coupling of biradicals. Although it is 
not clear whether this compound can be related 
with the thermal initiation of polymerization,. 
the contrast should be interesting between this 
compound and the cyclobutane derivative ob-
tained thermally from styrene.3) 
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