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Structural representation of the molecular components used as building blocks: (a) Dawson anion [P2W18O62]
6– (POM), (b) γ-

cyclodextrin C48H80O40 (γ-CD), and (c) octahedral cluster [Ta6Br12(H2O)6]
2+ ({Ta6}). 

 They showed the existence of relevant supramolecular associations between γ-

CD and POM and between γ-CD and {Ta6} separately in aqueous solutions as 

well as in the solid state.  

 Most importantly, They demonstrated that such interactions could be combined in 

a rational way to give rise to ordered supramolecular hybrid organic-inorganic 

network based on [P2W18O62]
6−, {Ta6}

2+, γ-CD as primary building units. 

In this paper 
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Structural representation of the supramolecular POM@nCD along their X-ray diffraction analysis showing (a) the 1:1, (b) 1:2, 

and (c) 1:3 arrangements. 
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Mixed representations of the solid-state structure of the supramolecular host–guest {[Ta6Br12(H2O)6]@2γ-CD}2+ complex: (a) 

side view and (b) top view highlighting close interactions between inner H-3 hydrogen (white sphere) and four bromide ligands 

(yellow sphere) with H···Br = 2.83 Å; (c) focus on the intermolecular hydrogen-bonding network involving the four in plane aquo 

ligands of the cluster and the hydroxo groups of γ-CD secondary faces (O···O = 3.0–3.1 Å). 8 



ESI-MS spectra of the inclusion compounds in aqueous solution. (a) POM@3CD showing the 1:1 and the 1:2 adducts while the 

1:3 complex is not observed. (b) {Ta6}@2CD containing the m/z peak related to the 1:2 (red trace) and 1:1 (green trace) 

adducts. The side peaks separated from each other by m/z = 9 are unambiguously attributed to either hydrated or dehydrated 

complexes. 
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Microcalorimetric titration data obtained at 298 K from sequential injections of 3.33 mM γ-CD solution into a 0.33 mM 

[Ta6Br12(H2O)6]Br2 solution showing ITC thermogram (left) and isotherm (right). Dots and full lines correspond to experimental 

and calculated heats obtained from thermodynamic parameters describing a two-step sequential binding process (bottom). 
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Cyclovoltammograms of [Ta6Br12(H2O)6]
2+ (0.5 mM, 298 K, scan rate 10 mV s–1; 2.5 × 10–2 mol L–1 HClO4 aqueous solution) in 

the presence of increasing amounts of γ-CD (from 0 to 5 equiv). Inset: plot of the first anodic peak potential versus equivalent 

number of γ-CD showing a break point for the stoichiometric conditions. 
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Structural representations resulting from the single-crystal X-ray diffraction analysis of the three-component system 

{Ta6@2CD·POM}: (a) tubular chain showing periodic alternation of the ditopic cation {Ta6@2CD}2+ and the [P2W18O62]
6– POM 

running along c axis with c = 89.17 Å; (b) highlight of the tubular chain packing in the ab plane; (c) POM moieties within the 

tubular chain are symmetrically related through 41 helicoidal axis generating successively four equivalent POM units colored in 

yellow, green, red, and blue, respectively; (d) highlight of two POM units sandwiching the {Ta6}2+ cluster through short 

hydrogen bonds such as O–O = 2.64 Å (the two γ-CDs have been omitted for clarity). 
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ITC thermograms (upper part) and isotherms (lower part) for the titration of a mixture of γ-CD (22.5 μM) and [Ta6Br12(H2O)6]
2+ 

(90 μM) by a 200 μM POM solution. Dots correspond to the experimental heats. Red line corresponds to the theoretical heats 

when considering the presence of {Ta6}@CD, {Ta6}@2CD, POM[{Ta6}@CD], POM[{Ta6}@CD]2, and POM[{Ta6}@CD]3. 
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 They have shown that recognition process of γ-cyclodextrin in host-guest binding can be 

used for building hierarchical noncovalent materials using POMs and octahedral clusters. 

 They have reported the discovery of a remarkable versatility featuring interactions between 

the Dawson anion [P2W18O62]
6− and the primary portal of γ-CD, allowing the selective 

isolation of the 1:1, 1:2, or 1:3 adducts in the solid state.  

 They have studied on the first inclusion complex built from a cationic octahedral cluster 

[Ta6Br12(H2O)6]
2+ and γ-CD wherein the structural model displays the conventional 

host−guest 1:2 assembly involving close intermolecular contacts.  

 Finally, both building blocks, i.e., the ditopic supramolecular cation {[Ta6Br12(H2O)6]@2CD}2+ 

and the Dawson-type anion, react together to give a three-component, well-ordered hybrid 

material derived either as a supramolecular single crystals. 

Conclusion 


