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Activation and Transformation of Dinitrogen by Early Transition Metal Hydride Clusters
(RIKEN Center for Sustainable Resource Science, *RIKEN Cluster for Pioneering Research)
(OTakanori Shima'-?

The direct use of abundant and easily accessible molecules such as dinitrogen (N,) as
feedstocks for the synthesis of nitrogen-containing organic compounds is of great interest and
importance. Currently, ammonia (NH3) produced by the energy-intensive Haber-Bosch process
serves as the sole nitrogen source for industrial preparation of nitrogen-containing organic
compounds. Here we present the synthesis of nitrogen-containing organic compounds directly
using N, as the nitrogen source and readily available hydrocarbons as the carbon source in
multimetallic hydride frameworks. For example, a trinuclear titanium hydride cluster with a
cyclopentadienyl ligand enables hydroamination of nonactivated alkenes with N, leading to
the formation of the corresponding alkyl amines. These findings present a novel methodology
for the direct functionalization of N> without the use of NH3, paving the way for the synthesis
of a wide variety of nitrogen-containing organic compounds using N» and simple hydrocarbons
in the future.

Keywords : Dinitrogen, Activation; Transformation; Hydride Clusters; Early Transition Metals
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Control of Dynamic Electronic States in Metal Complexes based on Intermolecular Interactions
(Faculty of Advanced Science and Technology, Kumamoto University) OShinya Hayami

Spin crossover (SCO) compounds with multi-functions are attracting attention because of its
switching property. We have also investigated photo switching, thermochromism,
luminescence, conductivity, gas adsorption, liquid crystal, ferroelectricity, single molecule
magnet in SCO systems. Ferroelectrics that display electrically invertible polarization are
attractive materials because of their potential for wide-ranging applications. Here, we discuss
recent progress involving coordination metal complex-based ferroelectrics where the reversible
polarization originates not only from structural dynamics (represented by proton transfer,
molecular motion, and liquid crystalline behavior) but also from electron dynamics
(represented by electron transfer and spin crossover phenomena) occurring at the metal center.
Furthermore, unique synergy effects (i.e., magnetoelectric coupling) resulting from the
structural and electron dynamics are described.

Keywords : Spin Crossover, Intermolecular Interaction;, Dynamic Spin
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2019, 10, 5843.
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Development of Novel Dynamic Structure-Transforming Molecules Expressing Time-
Dependent Functionalities (‘Nano Life Science Institute, Kanazawa University, *Graduate
School of Natural Science and Technology, Kanazawa University) OShigehisa Akine'*

Previously, research on responsive molecules that change their structure in response to
external stimuli has almost solely discussed the differences in structures and functions before
and after the structural conversions. In this study, we focused on the time-dependent changes
during the structural transformation of responsive molecules. We successfully controlled the
response speed after stimulation, and found a unique time-dependent function that does not
obey the usual monotonic decay. In addition, we developed a unique stimuli-responsive
function based on a metastable state arising from slow structural transformation.

Keywords: Time-dependent function, Responsive molecule; Host-guest complex; Chirality
inversion,; Metastable state
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