
Session: Fundamental Photochemistry & Photophysics 
 
 
Unveiling the conformational dynamics of Binaphthols in their excited state 

by ultrafast circular dichroism 
 

Pascale Changenet-Barret1, Marco Schmid1, Laure Guy2, Stéphan Guy3, François 
Hache1 

 
1 Laboratoire d’Optique et Biosciences, Ecole polytechnique, CNRS, INSERM, Université 

Paris-Saclay, 91128 Palaiseau cedex, France 
2 Laboratoire de Chimie de l’ENS Lyon, 69364 Lyon Cedex, France 

3 Institut Lumière Matière, Université Lyon 1 CNRS UMR 5306, 69622 Villeurbanne, France 
 
 

E-mail: pascale.changenet-barret@polytechnique.edu 
 

Axially chiral molecules, such as 1,1′-bi-2-naphthols (binols), have attracted a great deal of 
interest, these past decades. Binols have been widely used as chiral templates for the synthesis 
of a large variety of chiral sensors for applications in catalysis and molecular recognition.[1-4]. 
Axial chirality of binols gives them strong chiroptical activity providing interesting 
perspectives for applications in the fields of non-linear optics and optoelectronics.[5-9] In this 
context, a deeper understanding of the photoinduced changes in their chirality is desirable. 
While significant efforts have been devoted to understanding the chiroptical properties of 
hindered binaphthyls in the ground state,[10,11] their fate in the excited state have been rarely 
addressed, so far.[12,13] 

 
Figure 1. CD changes in (R) and (S) enantiomers of binol 
measured in ethanol at 234 nm, after 500-fs excitation at 266 nm. 

In order to provide a comprehensive analysis of the parameters that govern chirality and the 
associated conformational changes of biaryls in their excited state, we undertook a 
comparative study of binol (Fig.1) with several bridged derivatives in different solvents by 

Session: New Frontiers in Ultrafast Photochemistry Ufast-OR-05

1



Session: Fundamental Photochemistry & Photophysics 
 
 
time-resolved circular dichroism (TRCD) with a sub-picosecond time resolution. In contrast 
with transient absorption, TRCD provides a direct information about the conformational 
changes of binols. These measurements allowed us to disentangle the respective effects of the 
solvent and the substituents on the chirality of hindered binaphthyls in their excited-state. We 
interpret our results in the frame of the exciton model developed by Masson et al.[10,11] 
 
Funding: National Research Agency (DynaChir ANR-12-BS04-0018) 
 
References:  
 
[1] T.W. Wallace Org. Biomol. Chem. 2006, 4, 3197. 
[2] L. Pu Chem. Rev. 1998, 98, 2405. 
[3] B.L. Feringa; R.A.v. Delden; N. Koumura; E.M. Geertsema Chem. Rev. 2000, 100, 1789. 
[4] G.A. Hembury; V.V. Borovkov; Y. Inoue Chem. Rev. 2008, 108, 1. 
[5] L.M. Haupert; G.J. Simpson Annu. Rev. Phys. Chem. 2009, 60, 345. 
[6] H.-J. Deussen; E. Hendrickx; C. Boutton; D. Krog; K. Clays; K. Bechgaard; A. Persoons; 

T. Bjørnholm J. Am. Chem. Soc. 1996, 118, 6841. 
[7] W.N. Herman; Y. Kim; W.L. Cao; J. Goldhar; C.H. Lee; M.M. Green; V. Jain; M.J. Lee 

J. Macromol. Sci. A 2003, A40, 1369. 
[8] S. Guy; L. Guy; A. Bensalah-Ledoux; A. Pereira; V. Grenard; O. Cosso; T. Vautey J. 

Mater. Chem. 2009, 2009, 7093. 
[9] G. Yang; Y. Si; Z. Su Org. Biomol. Chem. 2012, 10, 8418. 
[10] L.D. Bari; G. Pescitelli; P. Salvadori J. Am. Chem. Soc. 1999, 121, 7998. 
[11] S.F. Mason; R.H. Seal; D.R. Roberts Tetrahedron 1974, 30, 1671. 
[12] C. Niezborala; F. Hache J. Am. Chem. Soc. 2008, 130, 12783. 
[13] A. Rizzo; O. Vahtras J. Chem. Phys. 2011, 134, 244109. 
 

Session: New Frontiers in Ultrafast Photochemistry Ufast-OR-05

2


