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Quantum materials exhibit exotic phenomena arising from the intricate interplay between electronic, magnetic, and lattice degrees of 
freedom. Virtually all quantum materials are inorganic in nature and synthesized under conditions that provide nothing but 
thermodynamic control as a synthetic handle. Molecular chemistry offers the tools for addressing contemporary problems in quantum 
materials discovery, enabling the rational design, synthesis, characterization, and understanding of novel materials. Metal-ligand 
assemblies with variable or hardly separable valences (“non-innocence”) are pervasive in molecular coordination chemistry and host 
the possibility to tame strong electron-electron correlations in extended networks, thereby representing a realistic strategy to challenge 
current state-of-the-art in quantum materials discovery. The use of well-defined metal ion “building blocks” with predictable bonding 
characteristics as nodes, in conjunction with rigid molecular linkers, provides a novel strategy to synthetically tailor materials’ 
tessellations. In the lecture I will discuss the group’s recent findings in the quest for genuinely new symmetries and properties in metal-
organic framework materials and showcase how the use of novel 3D electron diffraction methods applied in our laboratory will accelerate 
materials discovery, broadly defined. 
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