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In the copolymer systems composed of 
different kind of monomers, the mer sequences 
of the polymers can exhibit significant effect 
on the physical properties of polymers. 1 Ring
opening metathesis polymerization (ROMP) 
is unique method to obtain double bond
containing alternating copolymers. 2 Particu
larly, ROMP of 4,6-disubstituted cyclooctenes 
could provide the alternating copolymers of 
one butadiene and two vinylics. However, any 
substitution on cycloolefins gives an adverse 
effect on their polymerizability and the 
syntheses of 4,6-disubstituted cyclooctenes 
are formidable tasks. For these reasons, the 
4,6-disubstituted cyclooctenes have attracted 
rather less attention for ROMP studies. 

In the present paper, we report synthesis 

Ph 

of new monomer, 4,6-diphenylcyclooctene
(DPCO) and its polymerization to poly(4,6-
diphenyl cyclooctenylene) which has the 
structure in that styrene and butadiene are 
incorporated in 2 to I ratio in alternating 
fashion. 

The DPCO was prepared by reduction of 
2,8-diphenyl-4-cycloocten-I-one which was 
prepared by ct'-arylation of 2-phenyl-5-cy
cloocten-l-one(PCON) with diphenyliodoni
urn chloride and LDA. 3 The PCON was 
prepared according to the reported method.4 

Polymerizations were carried out with 
various metathesis catalyst systems.6 The 
results of polymerizations are summarized in 
Table I. The catalyst system of WCI4(OArh/ 
Pb(Et)45 gave high molecular weight polymers 
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Table I. Polymerization of DPCO with various catalyst systems 

Catalyst system Monomer/Cat. Temp 

mole ratio mole ratio °C 

WCI6-Et2AICI (I: 4) 50: I 25 
WCI4(OArXi-EtzAICI (1 : 2) 50: 1 25 
WCI4(OAr)i-Pb(Et)4 (I: 2) 50: I 15 
WCI4(OAr)i-Pb(Et)4 (I: 2) 100: I 15 
WCI4(OAr)i-Sn(Bu)4 (1 : 2) 50: 1 15 

a -OAr was 2,6-diphenylphenoxy group. 
b 0.5 gd I-I in toluene at 15°C. 
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Figure 1. IH NMR (A) and IR (B) spectra of the polymer obtained with catalyst system ofWCI4(OAr)z/ 
Pb(Et)4' 
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ROMP of 4,6-Diphenylcyclooctene 

in high conversion. 
The polymers obtained were soluble in 

ordinary organic solvents such as chloroform, 
fetrahydrofuran (THF) and toluene, and 
possessed the presumed structure as indicated 
by their 1H NMR and IR spectra (figure). The 
1H-NMR spectrum of the polymers show 
phenyl protons (7.6--7.1 ppm), vinyl protons 
(5.3---4.7 ppm), and other aliphatic protons 
(2.7-1.3 ppm) in the correct proportion of 
ring opened mers of 10: 2: 10. The IR spec
trum of the polymers exhibited absorption 
band at 911 cm -1 and 742 cm -1 attributable 
to = C-H out-of-plane bending of trans and 
cis double bond, respectively. 

In conclusion, the DPCO is prepared via 
cx;'-arylation and reduction of the PCON. 
ROMP of the DPCO by the catalyst system of 
WCI4(OArh/Pb(Et)4 afford 1: 2 alternating 
copolymers of butadiene and styrene. It is also 
interesting to note that these copolymers have 
homogeneous composition along the whole 
chain whereas there are some block segments 
in the conventional copolymers of styrene and 
butadiene. The obtained polymer are plastic 
materials, exhibiting glass transition around 
36.4°C. This is in accordance with the value 
expected from the equation of Wood for the 
copolymers of butadiene and styrene prepared 
at soc.? 

Further work on ROMP of other 4,6-
disubstituted cyclooctenes is now .in progress 
and a full account of the work will be pub
lished elsewhere. 
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