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Elucidation of Fundamental Properties of the Longest Bottlebrush Polymer and Its
Application to Innovative Materials
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The synthesis of the longest bottlebrush polymers reported so far, reaching
up to 7 pu m in length, was achieved through a two-step process using a norbornene derivative
containing two 2-bromoisobutylate functional groups (NB). The excellent reactivity of NB in
ring-opening metathesis polymerization played a crucial role in this achievement, allowing for
well-controlled polymerization with near-complete conversion of NB even at monomer-initiator ratios
as high as 10,000. The resulting polymer obtained from NB was subsequently transformed into various
bottlebrush polymers through a divergent synthetic pathway by grafting vinyl monomers onto the
2-bromoisobutylate units using atom transfer radical polymerization. The structure of these
ultra-long bottlebrush polymers was directly visualized using atomic force microscopy.
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