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In the macroscopic world, the movement of rotation is at the source of many examples 

of machines and motors. Recent advances in the imaging and manipulation of single 
molecules has stimulated much interest in the synthesis of molecules exhibiting unique 
mechanical properties. Technomimetic molecules[1] are molecules designed to imitate 
macroscopic objects at the molecular level, also transposing the motions that these objects are 
able to undergo. In this talk we will present the preparation and single-molecule study on 
functional nanovehicles i.e. molecular vehicles capable to transport a cargo and unidirectional 
molecular motor. 

The nanovehicles[2] with two (wheelbarrow in this case) or four triptycene[3] wheels are 
assemble around a polycyclic aromatic hydrocarbon platform. The molecular motor[4] is built 
around a ruthenium center coordinated to a cyclopentadienyl ligand terminated with five 
ferrocene electroactive groups. The synthesis of the motor will be presented as well as 
variable temperature NMR experiments, STM study and electrochemistry studies showing the 
control of the unidirectional rotation[5].  
 

 
 
Fig An exemple of nanovehicle with four triptycene wheels; and a ruthenium complex molecular motor on 

the gold surface with a unidirectional rotation.  
 
[1] (a) G. Rapenne, Org. Biomol. Chem. 2005, 3, 1165; (b) C. Joachim, G. Rapenne, ACS 
Nano, 2013, 7, 11. 
[2] (a) L. Grill, F. Moresco, G. Rapenne, S. Stojkovic, X. Bouju, C. Joachim, Nature 
Nanotech. 2007, 2, 95; (b) G. Rapenne, G. Jimenez-Bueno, Tetrahedron, 2007, 63, 7018. 
[3] H.P. Jacquot de Rouville, R. Garbage, R.E. Cook, A.R. Pujol, A.M. Sirven, G. Rapenne, 
Chem. Eur. J. 2012, 18, 3023. 
[4] G. Vives, H.P. Jacquot de Rouville, A. Carella, J.P. Launay, G. Rapenne, Chem. Soc. Rev. 
2009, 38, 1551. 
[5] U.G.E. Perera, F. Ample, H. Kersell, Y. Zhang, J. Echeverria, M. Grisolia, G. Vives, G. 
Rapenne, C. Joachim, S.-W. Hla, Nature Nanotech. 2013, 8, 46. 
 

Séminaires & Conférences Chimie École Doctorale 459 Jeudi 18 Avril 2013, 13h45 
Salle de Cours SC-16.01 – Université Montpellier II 

 
 


