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成果の概要/ランデンベーガー  キラ ベス 

 

研究内容  

This research aims to develop novel self-assembling polymers using halogen bonding interactions 

and poly(vinyl ether)s as a means to investigate the effects of polymer backbones on self-assembly 

properties, with the purpose of forming better supramolecular polymer networks (SPN). Halogen 

bonding is the intermolecular interaction between the electron-poor -hole on a halogen (I, Br or Cl) 

and an electron-rich Lewis base (often O or N), and while potentially as strong as hydrogen bonding, it 

is, comparatively, underrepresented. For polymer self-assembly materials, poly(vinyl ether)s, with a 

more flexible backbone than most other polymers, are also underrepresented. SPN are network 

structures of polymers held together by directional and specific non-covalent interactions at netpoints 

and have great potential as self-healing materials.  

The research supported by this grant enabled steps towards the formation of SPN and consisted of 

three main research focuses: 1) synthesis of polymer structures using novel halogen bonding vinyl ether 

monomers that were previously developed in our lab, 2) development of halogen bond acceptors, and 

3) investigation of the halogen bonding ability of the formed materials and any self-assembly structures. 

 

研究成果  

A variety of polymer structures were successfully synthesized using the novel halogen bonding vinyl 

ether monomers developed in our lab and included AB block copolymers and random copolymers. 

Initial investigations were also made into the synthesis of ABA triblock copolymers, but these studies 

are still ongoing. Copolymers were created using isobutyl vinyl ether (IBVE) as the comonomer, as this 

should not participate in halogen bonding. For the samples created a 1:2 ratio of halogen bonding vinyl 

ether monomer to IBVE was synthesized. Controlled polymerization was achieved for all samples. 

Synthesis of star-shaped polymers was also investigated. Star-shaped polymers offer increased 

contact points and are expected to ease the formation of SPN. An extensive study into determining 

amenable conditions for the formation of star-shaped polymers using these novel vinyl ether monomers 

was carried out. All three halogen bonding monomers allowed for the formation of well-developed star-

shaped polymers, but ratio of crosslinker varied with the type of monomer. 

Various attempts were made to create poly(vinyl ether) acceptors for halogen bonding, but efforts 

have not yet produced materials that are well-suited for the formation of SPN. Early efforts to create a 

bifunctional charge transfer agent/initiator for a RAFT/living cationic polymerization system mainly 

produced unwanted products and the sample could not be readily purified. Subsequent efforts to do 

post-polymerization reactions are still in the early stages and have not yet produced results. 

Halogen bonding was observed, using 19FNMR spectroscopy, in all samples containing the halogen 

bonding vinyl ether units. When using triethylamine (a single-point acceptor), the monomer species 

showed greater halogen bonding ability than the polymer species. When using tris[2-

(dimethylamino)ethyl]amine (Me6TREN) (a four-point acceptor), however, a reverse trend was noted 

and polymer species showed superior halogen bonding ability. This encouraging result indicated that 

polymer-polymer interactions will be the most effective in forming supramolecular materials based on 

halogen bonding. Star-shaped polymers showed a reduced halogen bonding ability, but this is due to 

steric hinderance and formation of block star-shaped polymers should counter this effect. 

 

今後の見通し  

There is still much research left to do to effectively develop SPN based on halogen bonding 

poly(vinyl ether)s. In particular, active research is continuing on the development of poly(vinyl ether)s 

that function as acceptors for halogen bonding. A variety of post-polymerization reactions are currently 

under consideration. Additionally, development of an even wider range of polymer structures using the 

halogen bonding vinyl ethers is also planned. Finally, while halogen bonding was observed, formation 

of self-assembly structures was not achieved during this grant period; with appropriate acceptors 

creation of self-assembly structures and investigation of conditions that facilitate this is planned.  


