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Concave cyclophanes Cavitands 
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Sharp 1H  NMR spectrum 

–NH signal shifted dwonfield, 

 
1H  NMR spectrum independent from concentration 

 

Addition of a competitive solvent (dmso-d6):  

broadening of the signals 

 

Stretching NH (IR) 

 













Stability magnitude order: thousands of kcal/mol 



2D NOESY cross correlations through space between 

cavitand and bound guest 



Excess of guest:  

distinguished NMR signals for free and bound guest + 

evidence of exchange from 2D EXSY 

Slow exchange on the NMR time-scale!! 



Measure of the exchange kinetic (VT NMR):  

Kinetic barrier of ca. 17 kcal mol-1 



Functional cavitands? 

From the hexanitro precursor 9, encountered as side-product in the 

preparation of the octanitro derivative, reduction and acylation to obtain 

hexamide 10, followed by addition of the fourth wall and reduction to the 

diamine affords the common precursor to monofunctionalized cavitands. 
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Receptor for neutral molecules 
 

CH- interactions pre organization (deep and rigid 
cavities) 

Cyclotriveratrylene CTV 

Condensation of 1,2-dimetoxybenzene and formaldheyde in acidic H2O. 



 

cyclotriveratrylene 

corand 



Cyclodextrines – D-glucopyranoside units (1,4-glycosidic bonds) 

Receptor for neutral molecules 
 

 
Hydrophobic effect polar exterior (and/or charged) 
hydrophobic pocket 
 





Solubility (H2O):                             a 145g/L    b 18.5 g/L      g  232 g/L 

 

 

Size-fit, hydrophobic effect, vdW, dipol-dipol, hydrogen bonds.. 

Derivatizz tramite gruppi OH: 

alkyl/hydroxyalkyl/carboxyalkyl/ester/thiol/tosyl/…  

1/1 complexes but also alternative stoichiometries 

 



non toxic…thermally and air stable… 

 

Production 1000 tons/year 

 

Applications: 

 

Pharmaceutical: bioavailability – formulation and administering 

Food Industry:  scents, spices, emulsions, vitamines 

Cosmetic: solar lotions, deodorants 

Analysis: grafting on polymeric supports for chromatography (chiral 

HPLC) 

 

Cyclodextrins News 

 





Cucurbiturils–glycoluril units (methylen bonds) 









Receptor for neutral molecules 
 

Hydrogen bonds multiple D A sites 
 



Receptor for neutral molecules 
 

Hydrogen bonds pre organization and complementarity 
(directionality) 
 

 










