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Conductive Coordination Frameworks based on Bis(dithiocarboxylate) Ligands and Copper
Ions (‘Graduate School of Science, Kyushu University) ORen Furukawa, ' Benjamin Le
Ouay, ! Masaaki Ohba!

The development of electron-conductive metal-organic frameworks (MOFs) shows great
promise for electrochemical applications. However, most MOFs present practically no
conductivity, because of the limited orbital overlap between metals and common ligands such
as carboxylates. Here, we evaluate the use of dithiocarboxylate ligands for the development of
conductive MOFs. In particular, Na,BDC(4S), a bis-dithiocarboxylic analogue of sodium
terephthalate (Na,BDC), was synthesized, and combined with Cu(Il) ions to build conductive
MOFs. The direct synthesis with Cu(Il) and Na,BDC(4S) led to compounds with low
crystallinity due to the high reactivity of dithiocarboxylates. On the other hand, a solid-to-solid
ligand exchange strategy from preformed MOF, [Cux(BDC),], allowed to modulate the
reactivity, leading to materials with more regular structure and an appreciable conductivity (o
=5.61x10° S/cm).
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Fig. 1 Synthetic strategy for conductive Fig. 2 Impedance of conductive MOFs
MOFs with Cu(IT) and BDC(4S)?. with Cu(IT) and BDC(4S)*.
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