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Abstract

Electron donor (D)/acceptor (A) metal-organic frameworks (D/A-MOFs) are promising
candidates of the materials with the intriguing physical properties in magnetism and
conductivity because of involving charge transfer of D <= A. For this purpose, the D/A
combinations of carboxylate-bridged paddlewheel-type diruthenium(II,IT) complexes ([Ru,™"])
that act as one-electron (le) donors and polycyano-organic acceptors such as
7,7,8,8-tetracyano-p-quinodimethane (TCNQ) and N,N’-dicyanoquinonediimine (DCNQI) have
been chosen. Compared to D,A-type two- and three-dimensional assemblies, only two examples
of DA-type one-dimensional chain compounds based on [Ru,] and TCNQ/DCNQI was known.
In this study, several 1-D compounds were synthesized by using not only DCNQI but also
TCNQ derivatives. In addition, the X-ray structures of 1e -transferred (ionic) chain compound
were revealed for the first time.

On the basis of the concept that the design of a mixed valence system is a key route to create
electronic conducting frameworks, we propose a unique idea to rationally produce mixed
valency in an ionic donor/acceptor chain (i.e., D'A™ chain). The doping of a redox-inert
(insulator) dopant (P) into a D'A™ chain in place of neutral D enables the creation of mixed
valency AA” domains between P units: P-(D"A7),A’-P, where 7 is directly dependent on the
dopant ratio, and charge transfer through the P units leads to electron transport along the
framework. This hypothesis was experimentally demonstrated in an ionic DA chain synthesized
from a redox-active paddlewheel [Ru,""] complex and TCNQ derivative by doping with a

redox-inert [han’H

] complex.

Ionic chain compound [Ru,(4-C1-2-MeOPhCO,)4(BTDA-TCNQ)]-2.5(benzene) which allows
a strong magnetic correlation (J = —100 K) between D* (S = 3/2) and A~ (S = 1/2) through the
chain, followed by antiferromagnetic ordering at 7y = 11 K due to antiferromagnetic inter-chain
interactions. This compound experiences a crystal-to-crystal transition by the elimination of
crystallization solvents to give a stable crystal phase with a higher Ty at = 14 K, probably due to
shortened inter-chain distances. The doping of redox-inert and diamagnetic [Rh,] unit

systematically modifies 7y dependent on the amount of dopant despite the absence of structural

change.
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