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PROTEINS



Examples : Carriers
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MEMBRANES and TRANSMEMBRANE CARRIERS
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ENZYMES



ANTENNA UNITS REACTION CENTER
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THE PHOTOSYNTHETIC APPARATUS
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ATP Synthase and KINESIN

https://youtu.be/kXpzp4RDGJI

https://youtu.be/y-uuk4Pr2i8
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Supramolecular systems in Nature  

METHANE CLATHRATE (Siberian craters)



Supramolecular Chemistry - definitions

• the chemistry beyond the molecules:  molecules are already formed

• the chemistry of molecular assemblies and of the intermolecular bond: 

association of molecules

• the chemistry of the non-covalent bond: weak interactions

Bottom-up approach

Nano objects

Smart and functional materials



Nobel Prize in Chemistry, 1987

Donald J. Cram Jean-Marie Lehn Charles J. Pedersen

«for their development and use of molecules with 

structure-specific interactions of high selectivity»

Donald J. Cram             Jean-Marie Lehn                  Charles J. Pedersen

http://nobelprize.org/nobel_prizes/chemistry/laureates/1987/ 

http://nobelprize.org/nobel_prizes/chemistry/laureates/1987/cram.html
http://nobelprize.org/nobel_prizes/chemistry/laureates/1987/lehn.html
http://nobelprize.org/nobel_prizes/chemistry/laureates/1987/pedersen.html


Jean-Pierre Sauvage
Sir J. Fraser Stoddart

Bernard L. Feringa

"for the design and synthesis of molecular machines"

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/2016/

J-P. Sauvage                    Sir J. F. Stoddart              B. L. Feringa

Nobel Prize in Chemistry, 2016

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/2016/sauvage.html
https://www.nobelprize.org/nobel_prizes/chemistry/laureates/2016/stoddart.html
https://www.nobelprize.org/nobel_prizes/chemistry/laureates/2016/feringa.html


Prof. Vincenzo Balzani, 

Emeritus Professor 

University of Bologna

The missed Nobel Prize



«for the development of a new type of molecular architecture: 

metal–organic frameworks. The constructions they created – 

contain large cavities in which molecules can flow in and out. 

Researchers have used them to harvest water from desert air, 

extract pollutants from water, capture carbon dioxide and 

store hydrogen.»

S. Kitagawa         R. Robson          O. M. Yaghi

Nobel Prize in Chemistry, 2025





DYNAMIC COMBINATORIAL CHEMISTRY

Preparation of a large number of different compounds (ideally) at the same 
time starting from a series of Building blocks – Dynamic Combinatorial Library







From Supramolecular Chemistry to Nanotechnology
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Supramolecular Chemistry: From Molecules to Nanomaterials, 8 Volume Set

Jonathan W. Steed (Editor-in-Chief), Philip A. Gale (Editor-in-Chief), Wiley. 

Bibliography

http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Jonathan+W.+Steed
http://eu.wiley.com/WileyCDA/Section/id-302479.html?query=Philip+A.+Gale
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University Science Books, 2006 

https://www.google.it/search?hl=it&tbo=p&tbm=bks&q=inauthor:%22Eric+V.+Anslyn%22
https://www.google.it/search?hl=it&tbo=p&tbm=bks&q=inauthor:%22Dennis+A.+Dougherty%22


Non-covalent Interactions
Analytical Methods in Supramolecular Chemistry – a snapshot

Receptors for Cations
Receptors for Anions
Examples from the Literature – Paper Discussion

Cavitands
Covalent Molecular Containers
H-bonded Molecular Containers
Applications and examples from the Literature – Paper 
Discussion

Program



Registrazione delle lezioni su MsTeams

Helicates
Cantenanes* 
Rotaxanes*
Knots
Paper Discussion

Molecular Machines
(chemical/electrochemical/photochemical stimuli)
Paper Discussion

Program

*Prof. Benoit Colasson - Université Paris Cité
4 hours teaching in the week 23-27 November





Material on Moodle



Material on Moodle

RECORDING ON MSTeams



Oral Exam (Discussion of a Literature Paper)
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