VETENSKAPS-
AKADEMIEN

SWEDISH ACADEMY OF SEIENCES

ramolecular

The Royal Swedish Academy of Sciences has
decided to award the Nobel Prize in Chemistry
2014 1o Jean-Pierre Sauvage, Sir J. Fraser
Stoddart and Bernard L. Feringa “for the
design and synthesis of malecular machines”,

Chemistry: Molecular Machines

The Nobel Prize 2016 in Chemistry

They built the world’s
smallest machines

A tiny lift, artificial muscles and minuscule motors. The Nobel Prize
in Chemistry 2016 is awarded to Jean-Pierre Sauvage, Sir J. Fraser
Stoddart and Bernard L. Feringa for their design and production of
molecular machines, They have developed molecules with controllable
movements, which can perform a task when energy is added.

The developmant of computers demonstrat
how the miniaturisation of technalogy ¢
10 3 revolution. The 2016 Nobel Laureates in
Chemistry have developad machines that are
thousand times thinner than a strand of hair,
Normally, all movements in ch systems are

erned by chance. In the molecular machines

at are now being rewarded, movement is
i has 3 direction, which is necessary
ta be able to perform 3 task,
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Sauvage moves chomistry away from chance
to parform & task, it
that can mowve in rel
Piorro Sauvage produced a
ment in 1983,
aped molecules
together to make 3 chain, called 2 catenane.
Thanks to the chain's mechanical bend, the rings
are free to move. In 1994, Sauvage succeeded
in making one ring rotate around the other in-a
ol od manner.
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will probably be used in things such 35 new

miateriais, sensors and energy Slorage sysiems.
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Feringa devalops the first molecular motor
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Will MIMs ever be of any practical use?

External Stimuli
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Chemical
Electrochemical
Photochemical

Switches and Logic Gates

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA




An acid-base controllable molecular shuttle

V. Balzani, J. F. Stoddart et al. JACS, 1998, 120, 11932
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Artificial Muscles
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Will MIMs ever be of any practical use?

Step 1 E 1.' Molecular Nanovalves
Loading or -
Recharging =N=:

Guest
Molecules

Step ‘ Helgflse

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA



EPR (Risonanza di spin elettronico)
Il cugino povero della RMN!
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Why EPR ?
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By EPR it is possible to obtain structural
A r information at the nanometer scale
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Probing the movement by EPR
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A novel spin labeled macrocycle
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A novel spin labeled macrocycle
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Improving EPR discrimination....
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EPR discrimination of metal cations
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Sistemi supramolecolari paramagnetici

Prof. Marco Lucarini, Prof. ssa Elisabetta Mezzina, Dott. ssa Paola Franchi

Durata 6 mesi

Si sviluppano strategie sintetiche per l'inse-
. \rimento di uno o piu centri radicalici in
sistemi supramolecolari come i complessi
host-guest, le macchine molecolari, le
nanoparticelle protette, ecc.

La presenza di centri radicalici permette di studiare le strutture sintetizzate non solo con le
tecniche tradizionali, 1D e 2D NMR, ESI-MS, spettroscopia UV, ma anche con la
spettroscopia EPR (risonanza paramagnetica elettronica), tecnica in grado di fornire
informazioni circa la dinamica di movimento, la forza delle interazioni e le distanze tra i
vari componenti dell’assemblaggio molecolare.

(per informazioni dettagliate vedi Eur. J. Org. Chem. 2020, 2995-3008 ). |
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