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Threading ultra-long polymers into MOF: Formation of a new penetration complex (!Graduate
School of Frontier Sciences., The Univ. of Tokyo, *Graduate School of Engineering, The Uniy.
of Tokyo) OTomoya lizuka,! Hiroyuki Sano,> Nobuhiko Hosono,? Takashi Uemnura?

Penetrating complexes, such as rotaxanes, are molecular elements that have attracted attention
because of their unique bonding mode based on topological constraints between rotor and axle.
In this study, we have synthesized a new type of penetrating complex by threading ultra-long
polymer chain on metal-organic framework (MOF) microcrystals. Ultra-long PEO with a
molecular weight of 4,000,000 (PEO4M, contour length: ~30 um) was inserted into a flexible
MOF [Cuz(bdc)a(bpy)]. (1, bde = 1,4-benzenedicarboxylate, bpy = 4,4'-bipyridyl). In the in-
situ PXRD-DSC measurements, dynamic structure change of the flexible MOF and
simultaneous heat generation due to the interaction between 1 and PEO were observed (Fig.
la), indicating the insertion of such a very long-chain into the MOF pores. Detailed
investigations suggested that the resultant complexes have a unique structure in which a single
polymer chain penetrates multiple MOF particles (Fig. 1b).
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