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Soft metal complexes with five-membered heterocyclic thiophene rings were synthesized and
characterized to develop highly efficient CO, separation materials under the low-concentration CO»
condition. [Cuz(2-thiophenecarboxylate)s(pyrazine)] (1) showed selective CO2 adsorption under the
CO2-N2 mixed gas condition. The interactions between the sulfur atoms of thiophen rings and the carbon
atoms of CO2 molecules cause selective CO, adsorption at relatively low pressure. Metal complex
derivatives with substituents on the pyrazine ligand, [Cuz(2-thiophenecarboxylate)s(2,3-dimethylpyrazine)]
(2), [Cuz(2-thiophenecarboxylate)s(2,5-dimethylpyrazine)]-0.5AcOEt (3-0.5AcOEt1),
[Cu2(2-thiophenecarboxylate)s(2-ethylpyrazine)]-0.5acetone (4-0.5acetone), were also synthesized to
clarify the substituent effects on the CO2 adsorption properties. These metal complexes showed similar
one-dimensional chain structure, in which the paddle-wheel dimers are bridged by the pyrazine derivative
ligands. The CO2 adsorption/desorption isotherms suggested that the CO2 separation capacity could be
improved by appropriately controlling the shape and position of the substituent of the pyrazine ligand.
Recently, it has been reported that the soft metal complex with similar one-dimensional structure exhibit
CO. adsorption with structural phase transition at room temperature and pressures below atmospheric
pressure, suggesting that soft one-dimensional complex group could be a promising candidate for highly
efficient CO, separation materials in the future.




