
Self-Assembly 
The spontaneous and reversible association of molecular species to form larger,  

more complex supramolecular entities according to the intrinsic information contained 

in the components. 



Metal-Ligand Interaction 



Metal as connector : 

  

 - labile M-L interaction (kinetic) 

 - stable compound (thermodynamic) 

 - highly directional with many geometries available 

 

 

Metal as functional group :  

 

 - redox active (electron transfer) 

 - UV-vis active (color) 

 - photo active (phosphorescence) 

 - magnetic properties 



mer- fac- 

cis 

cis trans 

Classical metals used: 

 

Pd(II), Pt(II), Cu(I), Cu(II), 

Re(I), Co(II), Fe(II), Ag(I), 

Zn(II), Ru(II)… 



 





Directonal Bonding Approach 

 
M = bb acido, L = bb basico, definiti secondo il numero e 

 geometria relativa dei siti acidi e basici 
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Specie poligonali 2D 

 
 





Triangoli Molecolari 



Square = Triangle endothermic H < 0 

S        < S                                  < 0 
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Directonal Bonding Approach 

 
M = bb acido, L = bb basico, definiti secondo il numero e 

 geometria relativa dei siti acidi e basici 



Gabbie Molecolari 

 

M6L4 

d ca. 11 Å 

Portali 8 Å 







Molecular Paneling 





carborano 

1-adamantanolo 





difenilmetano 

cis-azobenzene 

 

cis-stilbene 

 

4,4’-dimetossi-dibenzoile 



tetrabenzilsilano tri-tert-butilbenzene 
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M6L4/adamantancarbossilato4 

Effetto allosterico! 











dibenzoile 
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DOSY 









Stabilizzazione di intermedi reattivi: alcossi-silani ciclici 

Ship in a Bottle 



Stabilizzazione di intermedi reattivi: Oligomerizzazione di tri alcossi-silani 











acenaftileni naftochinoni 

Fotodimerizzazioni 2+2 



controllo stereochimica, [  ] 2mM resa  > 98% 

benzene: [  ] 150mM, 3h, resa 40%, no stereoselettività 

acenaftilene 







Controllo regiochimica, [  ] 2mM resa  > 98% 

1-metil-acenaftilene 



controllo stereochimica, [  ] 2mM resa  > 98% 

benzene: [  ] > >, t > >, resa 25%,  21% anti 

naftochinone 













M4L6, (Ga3+, Fe3+; biscatecol-amidi) 12-, , , 300-350 Å 

Stabilizzazione di cationi organici 

























Riarrangiamento 3-aza-Cope ione enammonio 

Catalisi Supramolecolare 

























Fig. 1 Synthesis of tetrahedral cage 1 and subsequent incorporation of P4. 





Fig. 2 Crystal structure of P4⊂1.  



Fig. 3 Extraction of P4 from 1 by n-heptane is not possible, whereas replacing P4 with another 

suitable guest (benzene or cyclohexane) results in the facile removal of P4 into the organic 

solvent.  



[M12L24]
12+ 



[M12L24]
12+ 




