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One-dimensional (1D) polymers that consist of 1 -conjugated metal-bis
(dithiolene) units have received significant attention on account of their unique properties, which
include high conductivity, and due to their potential use in organic thermoelectric materials.
Although a 1D metal-bis(dithiolene) polymer with tetrathiooxalate (tto) ligands has shown high
thermoelectric performance, examples of such 1D conductive polymers remain limited. In this study,
we have developed an improved method for the synthesis of structurally well-defined multimetallic
gold-bis(dithiolene) complexes, which led to the formation of 1D rod-shaped and 2D starburst
structures as potential precursors for molecular conductors. We further prepared 1 -conjugated
bridging units, which contained cyanoethyl-protected thiol groups, by Pd-catalyzed cross coupling
reactions as air-stable precursors. These precursors were subsequently converted into
metal-coordinating polymers, which exhibit thermoelectric properties.
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Figure 1. n-Conjugated metalladithiolene complexes.
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Scheme 1. Synthesis of Monodithiolate Complex
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Scheme 2. Synthesis of Di- and Trinuclear Complexes
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Figure 2. (a) Cyclic voltammograms in PhCN with 0.1 M TBAPFg and (b) DFT calculations
(CAM-B3LYP/6-31G* (SDD for Au)).
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