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Scheme 1. Photoswitching of the electropolymerisation  of a bis-terthiophene diarylethene (1).18 Photochemically 
driven electrocyclization of the open form prevents oxidative coupling of the thiophene end-groups. 

Spectroscopic comparison with model compound 222 (Scheme 2), for which the open state forms 
H-aggregates in solution at below 200 K, indicated that the extent of H-type interactions23  in the 
polymer film was substantial and hence rapid excited state deactivation due to Davydov splitting 
precluded both fluorescence and photochemical switching. 24 The introduction of a phenyl spacer 
unit between the dithienylethene and the dithiophene units restored the switching functionality 
of the dithienylethene unit in a polymer film, however, the quantum yield for photochemical 
switching was still lower than that observed in solution.25 The use of a methoxystyryl unit in place 
of the bithiophene unit allows for electropolymerization also with retention of the photo- and 
electro-chemical switching properties of the dithienylethene unit, however, this is achieved at the 
cost of film thickness and poor film stability under UV irradiation.26 Recently, we demonstrated an 
alternative approach towards the preparation of photochemically switchable redox-polymers in 
which the functional unit (a bis-spiropyran) was formed concomitant with polymerization of the 
monomer units.  This approach provides polymer films in which the properties of the switching 
unit observed in solution are retained fully in the polymer.27 With these later approaches the 
photochromic functionality of dithienylethene switching unit is retained, however, the 
opportunity to modulate the intense fluorescence of the sexithiophene unit by dual redox and 
photochemical control is lost.  Although films of poly-1 were found to be photochemically inert 
and show little or no fluorescence, the excellent properties of poly-1 in regard to 
electropolymerization, electrochromic response and film stability prompted us to reexamine its 
photochemical and photophysical properties.  

 

Scheme 2. Structure of the dithienylethene dimer model compound (2).22 
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Figure 7. (upper) Fluorescence spectroelectrochemistry and (lower) the corresponding integrated emission 
intensity over time of a poly-1 modified platinum electrode. Oxidation at 1.0 V to the dicationic and 
subsequent depolarization at 0.0 V does not result in an immediate recovery of emission. Excitation 
(shaded regions) results in rapid recovery of the emission intensity due to cycloreversion of the closed 
dithienylethene units.  

A key aspect of device performance is response time (switching rate). In the case of redox 
polymers the rate of charging and discharging of films is limited by the mobility of charge carriers 
in the film (i.e. intermolecular electron self-exchange rates). Hence, the response time of a film to 
a change in electrode potential would be expected to increase with film thickness and indeed a 
response time of up to tens of seconds before the fluorescence intensity reaches a steady state 
was observed upon film reduction at 0.0 V. Furthermore the films described above are sufficiently 
thick to observe kinetic charge trapping upon film reduction also. Hence, the intrinsic response of 
the films to changes in electrode potential were explored using thinner films (with film thickness 
controlled by the number of cycles used during polymer formation), albeit with an associated 
decrease in absolute fluorescence intensity. Nevertheless for the thinner film, switching off the 
fluorescence is achieved within a few seconds, while subsequent on-switching is even faster. 

Stepped polarization/depolarization of the electrode (at 0.0 and 1.0 V, respectively) for increasing 
periods of time under continuous irradiation at 405 nm shows the rapidity with which 
fluorescence can be quenched by electrochemical oxidation. Oxidation at 1.0 V resulted in a near 
complete switching off of the emission within several seconds. Notably, the time over which the 
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