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While the development of molecular machines is one of the hot issues in nanotechnology, molecular
mechanisms that al low for the realization of unique features, which could be realized only by mechanical
motions, have not been successfully investigated yet. The purpose of our research is to develop
molecular machines, which are capable of controlling chemical reactions to give unique products, which
could not be obtained by other conventional methods

Actual ly, we have developed a novel initiator (1), which features a cyclic ligand with an azobenzene
strap on one side and an a—diimine unit that accommodates a chloro(methyl)palladium(ll) species on
the other. We succeeded in crystal lographic determination of the structure of as—synthesized 1 and
confirmed that the azobenzene unit adopts a trans form. The crystal structure also showed that trans-1
possesses a C1 symmetry, where one side of the Pd(ll) center is sterically blocked by the azobenzene
strap. We found that polymerization of diallylmalonate, using a 1 in conjunction with NaBARF, proceeds
stereospecifical ly, affording polymer 2 rich in threo-disyndiotactic sequences. Interestingly, in
halogenated solvents, the resulting polymer 2, differently from its isotactic reference prepared by
reported initiators, self-assembles into nanofibers, which eventually lead to the formation of a 3D
network structure essential for physical gelation.




