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Metal-organic frameworks (MOFs) and porous coordination polymers (CPs) with infinite
metal-sulfur bond (-M-S-), networks have unique electrical conductivities and optical
properties. However, CPs and MOFs with metal-thiolate bonds often exhibit poor
crystallinities, mainly because of the strong M—S bonds and the rapid precipitation of low-
crystalline solids, and are therefore difficult to obtain as single crystals. In this presentation, a
new method allowing one to explore the synthetic conditions of novel MOFs and CPs based
on two machine learning techniques will be reported, namely, 1) the cluster analysis of powder
X-ray diffraction (PXRD) patterns and ii) random forest and decision tree analysis. This
method is applied to the syntheses of novel Ag—S CPs. We will also report various CPs and
MOFs with (-M-S-), networks arranged in one-dimensional chains, two-dimensional layers,
and three dimensionally extended structures. Such materials exhibit high electrical
conductivities and structural stabilities, thus finding numerous applications in electronic
devices.
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