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I will describe the synergies of theory, computation, and machine intelligence to expedite 
the discovery of innovative reticular materials, with a particular focus on their application 
in catalysis and water harvesting. 

I will first discuss our current endeavors in understanding and optimizing the water-har-
vesting potential of metal-organic frameworks (MOFs) and covalent organic frameworks 
(COFs) by the elucidation of the water-filling mechanism. [1], [2].

I will then present a comprehensive computational and data-driven investigation, comple-
mented by experimental work, focusing on sulfur-based MOFs for electrocatalytic trans-
formations relevant to hydrogenation and CO2 reduction.[3] The computational insights 
have played a pivotal role in guiding the synthesis of novel MOFs. Initiating our study 
with previously reported Fe4S4 chain coordination polymers, we systematically explore 
the influence of alternative linkers and counter-cations on the material’s structure. This 
investigation aims to tailor these materials into porous 2D or 3D frameworks. Notably, our 
efforts have resulted in the development of a computational workflow for MOF and COF 
structure prediction.[4]
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