Session: Molecular and Inorganic Materials MIM-POS-07

Photoreactivity of functionalized dithienylethenesor supramolecular
assembly: from the solution to the photoresponsivéhin film

Ismail Hamdi®, Stéphane Aloisé Olivier Poizat', Guy Buntinx', Sophie Barratf,
Maroua Louati?, Patrice Woisef, Aurélie Perrier’, Laura Le Bras® and
Michinori Takeshita®

L Univ. Lille, CNRS, UMR 8516 - LASIR - Laboratoiee $pectrochimie Infrarouge
et Raman, F-59000 Lille, France.
2 Univ. Lille, CNRS, INRA, ENSCL, UMR 8207 - UMEThit&) Matériaux et
Transformations, F-59000 Lille, France
3 UFR de Chimie - Université Paris Diderot & Instittié Recherche de Chimie Paris, Paris
* Department of Applied Chemistry, Faculty of Sciemoe Engineering, Saga University,
Japan

E-mail; Stephane.aloise@univ-lillel.fr

Photochromism is the reversible phototransformatiog chemical species between two forms
having different absorption spectra. Industrial lmapions are numerous from optical
memories to opto-mechanics devices including ldgiven actuators [1,2].

Concerning this last topic, professor TakeshitagéSeniversity, Japan) inspired by Meijer
works [3] has elaborated new photosensitive elastmnfilms based on supramolecular
assembly between bistable dithienylethene A (mddecswitch) and elastomeric units B
bearing similar hydrogen bonding 2-Ureido-4[1H]4pyidinone moieties (see fig. 1). [3,4]
Thin films are prepared by mixing in solution tHastomer and the dithienylethene A switched
in the closed conformation by UV light irradiaticand then drop casting the blend. In such a
way, a photoresponsive thin film is obtained foiahhmacroscopic shape can be modulated by
UV or Visible light as shown in figure 1. We havedertaken a long term multi-physics and
multi-scale study which is necessary to rationalmebehavior of this this complex system. We
present in this paper some results mainly basediltvafast spectroscopy anab initio
calculations and dealing with the photochemistry photophysics of this system with the aim
of establishing relationship with its optomechahkmzhavior.
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Figure 1: (a) Dithienylethene A and elastomeridaBi. (b) Quadrupolar hydrogen bonds site ablintods
A-A, B-B or A-B. (c) Thin CF blue film under visiblirradiation

We first investigated the kinetics of supramolecalssemblies by DLS, NMR, AFM, and DFT
calculation. Concerning the self-assembly A-A-Ad&Astrong sensitivity to initial conditions

and a typical kinetics showing lag time and ovewshoave been interpreted in terms of
nucleation and 3D growth of nano-objects. Afteriadd of B, these effects disappear in favor
of a mixture which homogenizes within several hours

Then, from photochemical studies conducted by dHamibsecond absorption spectroscopy
and TD-DFT calculations, we have investigated thetpcommutation mechanisms of A in
different environments (monomers, oligomers, laaggemblies). Considering thessates, the
characteristic times of photoreversiam (ps) and photocyclizatio {50 fs) processes appear
to agree with literature data: Two triplet statesd been identified (antiparallel and parallel
conformers), one of which is photoactivelQ us). Compared to the photoreversion process
which is insensitive to changes in the environmtrg,photocyclisation process appears to be
very sensitive. This interface between the opendosed forms within the films (A : B) is
probably one of the keys to understand the optdaam@cal effect.
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