


The complexity of the supramolecular assemblies reveals 
the ways towards the fabrication of new functional materials

Informed molecular 
components

Supramolecular 
function

Supramolecular 
self-organization



Despite the thermodynamic stability of the assemblies resulted from simple 
molecular components they are in dynamic equilibrium between monomer and 

supramolecular oligomers and only few examples clearly showed single-
channel activity in lipid bilayers (40 Å)
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Self-organisation in 
supramolecular matter

Why do problems accumulate in self-organizing
self-replicating & self-maintaining matter ? 

Self-disorganisation in 
macroscopic matter





• High ability to form directionally 
controlled multiple intermolecular H-
bonds of complementary nature -
Thermodynamic control

• They form a very diverse set of 
interconverting supramolecular 
entities via the combination of H-bond 
pairings- Diversity

• High functionality
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Diverse set of supramolecular entities 
may be generated by using only adenine and uracil
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Correlation between calculated interplanar dSi-Si distances 
and  experimental interplanar Bragg diffraction distances.



Constitutional Watson-Crick packing of the 
Uracil hybrid material

Chem. Eur. J. 2007 , 13, 6792-6800



Constitutional Hoogsteen packing of the 
Adenine hybrid material

Chem. Eur. J. 2007 , 13, 6792-6800



Constitutional A2WCU2H packing of the Adenine-Uracil
hybrid material

Hoogsteen A=U 
heteropairing
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identification in 1962 identification in 1962 

TubularTubular HH--bondbond superstructures superstructures stabilizedstabilized
in in thethe presencepresence ofof ions (Kions (K++, Na, Na++, Ba, Ba2+2+,...),...)

PresumedPresumed ionion--channellingchannelling functionsfunctions: : although stable although stable 
in organic solvents they do not seem to have defined in organic solvents they do not seem to have defined 
transport functions in hydrophobic membranestransport functions in hydrophobic membranes

BarrelBarrel--stave (stave (MatileMatile) ) 
LipophilicLipophilic, calix[4]arene (Davis, , calix[4]arene (Davis, GottareliGottareli, , SpadaSpada) ) 
88--aromatic aromatic --guanosineguanosine-- (Sessler) conjugates have (Sessler) conjugates have 
been used to stabilize the formation of Gbeen used to stabilize the formation of G--quartets.quartets.
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SolSol--gelgel

SolSol--gelgel, , KTfKTf
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Complex dynamic feedback 
between achiral molecular 
partners gives rise to the 

chiral supramolecular 
architecture which can be 
amplified with a collective 
behaviour by using the a 

well adapted transcription 
strategy.

Angew. Chem. Int. Ed. 2007, 46, 4268.
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