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Abstract 

A family of stable and soluble organic-
inorganic hybrid doughnut-like nano-
structures, hydoughnuts, has been prepared by 
self-assembly of polyoxovanadate anions, that 
serve as 4-connected nodes, and 1,3-
benzenedicarboxylate, bdc, linkers. 
Derivatives of the parent hydoughnut, 
[(V4O8Cl)4(bdc)8]

4-, can be obtained by 
changing the counter-ion or by using a variant 
of bdc. They were used as supermolecular 
building blocks(SBBs) to self-assemble with 
different metal complex cations via O-M-O 
and/or charge-assisted hydrogen bond. 
 
 
Macrocyclic molecular compounds that serve as 
“doughnut-shaped” host (cyclodextrin1, cucurbituril2 
and pillararene3) are of particular interest to 
supramolecular chemists4. Their intrinsic porosities 
coupled with multi-functional interior and exterior 
surfaces enable applications such as drug delivery and 
ion-recognition. Inorganic doughnuts5 can be 
constructed by using polyoxometalates as building 
blocks under carefully-controlled conditions. These two 
categories of doughnut-like compounds are bridged by 
a new family of hybrid organic-inorganic doughnuts, 
hydoughnuts, that are detailed herein. The prototypal 
hydoughnut (Figure below) is constructed by self-

assembly of [V4O8Cl(COO)4]
1- polyoxometalate anions 

that serve as 4-c molecular building blocks (MBBs) that 
are linked by 1,3-benzenedicarboylate (bdc) ligands. 
The parent hydoughnut [(V4O8Cl)4(bdc)8]

4- can be 
regarded as a prototypal organic-inorganic hybrid 
nanostructure and exhibits ~ 519Ǻ3 internal volume. 
Derivatives of the parent hydoughnut are readily 

obtained by changing the counter-ion or by using a 
variant of bdc. All of these hydoughnut structures were 
proved to be porous in the solid state by gas adsorption 
measurements.    
 
Metal-organic materials6 that are sustained by 
supermolecular building blocks (SBBs)7 such as 
nanoscale polyhedra are a subject of topical interest. 
The parent hydoughnut and its derivatives are suitable 
for being used as SBBs to generate new network 
structures with both intrinsic and extrinsic porosities. 
We shall detail how their anionic nature and external 
surface is suited to self-assemble with a variety of 
cations via O-M-O and/or charge-assisted hydrogen 
bonds. 
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