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Abstract: Nonconjugated dienes are a class of monomers that exhibit unique reactivity in coordination
polymerization systems. These monomers contain two electronically isolated carbon-carbon double bonds,
which canundergo multiple insertion pathways in the presence of transition metal catalysts, leading to diverse
polymer microstructures. Typical structural motifs generated from these reactions include intramolecular
cyclization to form cyclic units, retention of pendant double bonds, formation of internal double bonds
in the polymer backbone, and the construction of long-chain branched architectures. The incorporation
of nonconjugated dienes significantly increases the complexity of polymerization processes compared
to conventional a-olefin polymerization systems, while simultaneously providing new molecular design
strategies for polyolefin structure regulation and functionalization. With the development of coordination
polymerization systems such as metallocene, post-metallocene, and constrained geometry catalysts,
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research has gradually deepened the understanding of the insertion modes of nonconjugated dienes and
the regulation rules of polymer microstructures, and a series of polyolefin materials with characteristics
such as cyclic structures, pendant double bonds, and long-chain branching have been obtained. This
review summarizes the recent advances in the coordination polymerization of nonconjugated dienes. The
mechanisms and structural characteristics of different insertion pathways are discussed, and the effects
of the catalyst structure, monomer structure, and reaction conditions on the polymerization behavior and
polymer microstructure are summarized. In addition, the potential applications of these monomers in
polyolefin structure design and the development of functionalized polymeric materials are discussed.
Keywords: Nonconjugated dienes; Coordination polymerization; Insertion pathway competition; Polymer
microstructure; Functionalized polyolefins
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Figure 1 Polymerization mechanism for the synthesis of double bond-containing reactive intermediates and cycloolefin

polymers via coordination polymerization of 1,5-hexadiene!®
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Figure 5 Copolymerization of butene-1/1,5-hexadiene

using the hafnium/organoboron catalyst[zl]
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Bridged and non-bridged metallocene zirconium catalysts used in polymerization!!™
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