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            Abstract
Gels formed via metal–ligand coordination typically have very low branch functionality, f, as they consist of ∼2–3 polymer chains linked to single metal ions that serve as junctions. Thus, these materials are very soft and unable to withstand network defects such as dangling ends and loops. We report here a new class of gels assembled from polymeric ligands and metal–organic cages (MOCs) as junctions. The resulting ‘polyMOC’ gels are precisely tunable and may feature increased branch functionality. We show two examples of such polyMOCs: a gel with a low f based on a M2L4 paddlewheel cluster junction and a compositionally isomeric one of higher f based on a M12L24 cage. The latter features large shear moduli, but also a very large number of elastically inactive loop defects that we subsequently exchanged for functional ligands, with no impact on the gel's shear modulus. Such a ligand substitution is not possible in gels of low f, including the M2L4-based polyMOC.
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                    Figure 1: Design of polyMOCs with variable junction structures from isomeric polymer precursors.


Figure 2: Solution self-assembly of junctions not bound to a polymer.


Figure 3: PolyMOC assembly and characterization.


Figure 4: Room-temperature rheology of polyMOCs.


Figure 5: Loop-defect exchange in polyMOCs.
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