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Solubility is a key property controlling the performance of metal complexes in 
pharmaceutical, catalytic, and energy-storage applications. However, unlike organic 
molecules, metal complexes lack large, standardized, and machine-learning-ready solubility 
datasets [1]. 

This project addresses this gap by building a thermodynamically consistent data 
infrastructure for predicting metal-complex properties. A transfer-learning strategy was 
proposed to investigate whether knowledge learned from organic solubility data can support 
the prediction of metal-complex solubility-related properties, while evaluating the respective 
roles of ligand environment and metal identity. 

A complementary three-pillar dataset was collected from different sources: a curated 
organic solubility dataset from AqSolDB [2] was used as the source domain for future model 
pre-training. In parallel, NIST SRD46 [3] was ported into a queryable relational database 
containing metal-ligand thermodynamic records. Because direct solubility data for metal 
complexes are scarce, metal-ligand stability constants were used as thermodynamic proxies. 
A literature-derived corpus of stability constants was assembled, covering multiple metal 
centers and ligand families with ML-ready datasets. 

Overall, this work provides a data infrastructure and a reproducible foundation for 
future machine-learning models of metal-complex solubility and stability constants. 
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