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Cyclopolymerization of dienes is one of methods to synthesize polymers with cycloalkane
groups on the polymer chain. It has been difficult to control the sterecchemistry of the cyclic
structure by using conventional catalyst. Polymerization of trienes having three C=C double bond
is expected to afford two cycloalkane groups in one repeating unit, as a result of double-cyclization
during the polymerization. However, there has been no report on successful controlled
double-cyclopolymerization of trienes. Herein, we report stereoselective
double-cyclopolymerization of functionalized trienes by Pd complexes.

Herein, the author reports stereoselective double cyclization, isomerization, polymerization of
frienes by Pd complexes.

Diimine Pd complex in combination with NaBARF (BARF = [B{CsH3(CF3)2-3,5}4]) promote
polymerization of 1,6,11-dodecatriene with quantitative double cyclization of the monomer. The
polymer contains two frans-fused five-membered rings in every repeating unit, and the
stereochemistry of this bis-cyclopentane sfructure is controlied in racemo-configuration,
selectively. The diimine Pd complexes is also effective for polymerization of
12-alkyl-1,6,11-trienes. The polymerization accompanies double-cyclization as well as
isomerization of the monomer to give a polymer with alternating bis-cyclopentane and
oligomethylene groups. Thus, the cyclopentanes with cyclic acetal and cyclic ester groups can be
placed alternatingly along the polymer chain. 1,6,13-Heptadecatriene also undergoes
isomerization double-cyclopolymerization. The formed polymer again contains two functionalized
cyclopentane groups in alternating manner along the polymer chain, and the intervals between
those groups can be controlled by the length of oligomethylene spacer and alkyl group of the
monomer.

In summary, we have succeeded in stereoselective double-cyclopolymerization of
functionalized trienes as well as isomerization double-cyclopolymerization of trienes with alkyl
group and/or oligomethylene spacers.
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