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Figure 1. Self-assembly of fac and mer mononuclear complexes 1 and 2. 1H NMR spectra (400 MHz, 298 K, 
CD3CN) of the imine regions of 1 and 2. Self-assembly of tetrahedral 3 and tetragonal prismatic 4 from the 

non-fluorinated C and tetrafluorinated D subcomponents respectively.  

369x232mm (192 x 192 DPI)  
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Figure 2. Views of the single crystal X-ray structure of 4a (a) showing the top and bottom rings linked by 
axial ligands, with linkages between FeII centers (purple spheres) added in order to highlight the D4 point 

symmetry; (b) showing the ligands in a space-filling view down the central channel; (c) highlighting a pair of 
mer vertices, with the three magnetically distinct environments shown in blue, red, and green; (d) showing 

the placement of the ordered PF6
− counterions above the -C6F4- rings. In all views the non-encapsulated 

anions, solvent molecules and disorder are omitted for clarity.  
564x565mm (192 x 192 DPI)  
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Figure 3. ESI-MS of a mixture of preformed structures 3 and 4a in a 2:1 ratio after equilibration at 50 °C 

for one week.  

604x594mm (192 x 192 DPI)  
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Figure 4. Proportion of each species observed for (a) tetrahedron 3 and (b) tetragonal prism 4a compared 
to the binomial (statistical) distribution. Error bars represent the standard deviations of the amounts of each 
congener measured between the different charge states observed in the ESI-MS. (c) and (d) provide plots of 
the energy of each species relative to tetrahedron 3 in (c), containing only non-fluorinated C residues, and 

the tetragonal prism 4a in (d), containing only fluorinated D residues. Ert and Erp refer to the relative 
energies between congeners respectively in the cases of the tetrahedral series and the prismatic series. α 

represents the energetic destabilization per ligand exchanged.  
393x262mm (192 x 192 DPI)  
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Figure 5. ESI-MS of a mixture of (a) 4b and 5b and (b) 5a and 6a.  
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Figure 6. Single crystal X-ray structure of 5c showing (a) the two pentagonal faces linked by axial ligands, 
with connections between metal centers (purple spheres) added to highlight the C5h point symmetry; (b) 

spacefilling view down the central channel; (c) side view showing the specific positions of the localized PF6
− 

counterions. In all views the non-encapsulated anions, solvent molecules and disorder are omitted for 
clarity.  
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Figure 7. (a) MM3-optimized molecular model of hexagonal prism 6h (R=H). Connections between metal 
centers (purple spheres) have been added to highlight the D6 point symmetry; (b) spacefilling view down 

the central channel. No anions were modeled.  

327x594mm (192 x 192 DPI)  
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Figure 8. Equilibria between 4 and 5 show a linear free energy relationship between log(K) and σp
+, 

following the Hammett Equation. The error bars show standard deviations of log(K) over 5 runs.  
593x594mm (192 x 192 DPI)  
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