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Aqueous solubilization of hydrophobic compounds
by inorganic nano-ions: An unconventional
mechanism
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Solubilization of hydrophobic compounds in water is commonly performed by the addition of organic sol-
ubilizers through (i) micellar or hydrotropic solubilization using amphiphilic molecules[1], (ii) co-solvency
using water-soluble solvents, and (iii) host-guest complexation using macrocycles[2]. In this study, we show
that the 3,3’-commo-bis[closo-1,2-dicarba-3-cobaltadodecaborane] derivatives (COSANs)—fully inorganic and
non-amphiphilic ionic boron clusters with nanometric size and superchaotropic properties—efficiently solubi-
lize model hydrophobic compounds, such as medium-chain alcohols (0.6 < logP < 1.5), in water. Unlike micel-
lar solubilization using surfactants, COSAN acts as an efficient solubilizer in its monomeric state, i.e., at con-
centrations well below the critical aggregation concentration. The solubilization mechanism of COSAN differs
significantly from the surfactant-based solubilization. COSAN induces the bi-dimensional anisotropic growth
of COSAN/alcohol co-assemblies, whereas surfactants typically induce isotropic swelling of micelles. This un-
conventional solubilization mechanism, based on the formation of thermodynamically stable COSANs/alcohol
anisotropic co-assemblies, was revealed through spectroscopic and scattering techniques (SWAXS and SANS).
We have also shown that the COSAN/2-butanol co-assemblies can be used to solubilize more hydrophobic
compounds with logP values up to around 6. These findings suggest that ionic boron clusters have signifi-
cant potential for solubilizing hydrophobic compounds across a broad hydrophobicity scale in various applied
fields.
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