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This thesis describes the preparation of functional polymer/silica composites based on diarylbibenzofuranone (DABBF)
which has both characters as a dynamic covalent bond unit causing bond shuffling reaction and a mechanochromophore
exhibiting color change to blue by mechanical stimuli.

In Chapter 1, polymer/silica composites using a sol-gel method, functional polymeric materials based on reversible
bonds, mechaoresponsive materials based on polymer mechanochemistry, and functional materials based on DABBF are
reviewed.

In Chapter 2, polymer/silica composites containing DABBF units in the polymer domain or in the silica domain were
systematically synthesized, and the correlation between bond shuffling reactivity of DABBF units and the structure of the
cross-linked polymers was investigated. As a result, it was revealed that by introducing DABBF units into a high-mobility
domain, the structural reorganization properties based on the bond shuffling reaction of DABBF linkages are expressed.

In Chapter 3, the mechanical responsivity of DABBF units in a mobility-limited silica network was evaluated. As a
result, it was revealed that by introducing DABBF units into a mobility-limited environment, the mechanical responsivity is
drastically improved.

In Chapter 4, mechanochromic polymer/silica composite elastomers were synthesized from a bifunctional DABBF
alkoxysilane derivative and poly(butyl acrylate) with alkoxysilyl groups at both ends by a sol-gel method, and their
characters were evaluated. ESR measurements revealed that DABBF units at the interface between the polymer domain and
the silica domain are dominantly cleaved by mechanical force.

In Chapter 5, a multicolor mechanochromic polymer/silica composite was developed by the combination of two
distinct mechanochromophores, DABBF whose mechanochromic property is strongly affected by the molecular mobility and
naphthopyran (NP) whose mechanochromic property is little affected by the molecular mobility.

In Chapter 6, a polymer/silica nanohybrid possessing both self-healing and mechanochromic properties based on
DABBEF was developed.

Chapter 7 summarizes the contents of this thesis.
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