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Organic photochromic compounds like spiropyrans are particularly interesting targets 

for the development of new approaches to sensing since they offer new routes to multi-

functional materials that take advantage of their photo-reversible inter-conversion 

between two thermodynamically stable states (a spiropyran (SP) form, and a merocyanine 

(MC) form, see scheme 1, which have dramatically different charge, polarity and 

molecular conformations [1] Furthermore, they can be easily incorporated into surfaces 

for improving robustness and handling [2-4], but from our perspective, most interesting 

of all, they have metal ion-binding and molecular recognition properties which are only 

manifested by the MC form [5]. Based on the coordination-induced photochromism 

characteristic of the MC form, spiropyrans have been employed as molecular probes for 

metal ions and organic molecules [6].  

 

Scheme 1. Structures of spiropyran (closed), left, and merocyanine (open), right. 

 



Aim of the project 

The aim of this research will be to investigate the feasibility of the detection of the 

photo-reversible inter-conversion between two thermodynamically stable states of 1’-

(3-carboxypropyl)-3,3’-dimethyl-6-nitrospiro-1-benzopyran-2,2’-indoline (Scheme 1) 

and 1,3,3’-trimethyl-4,5-dithiophene-6-nitrospiro-1-benzopyran-2,2’-indoline SP-S2-Cl 

(Scheme 2) (a spiropyran (SP) form, and a merocyanine (MC) form, see scheme 1, 

which have dramatically different charge, polarity and molecular conformations [6], in 

silicon and gold surfaces. Moreover, these molecules have metal ion-binding and 

molecular recognition properties which are only manifested by the MC form. We 

propose here the use of the concept of self assembled monolayer’s in flat surfaces to 

study the opening/close conformational change of spiropyran molecule (SP ↔ MC) and 

its ion-binding properties (MC + ∅ ↔ MC-∅). These chemical effects are expected to 

cause a change in surface wettability; and so, change in surface properties, can be 

measured by contact angle, SEM and AFM.  



Scheme 1:  Chemical structure of SP-COOH and MC-COOH and the photoreversible 

equilibria and metal complexation of the MC-COOH with divalent metal ions, MC-

COOH-M2+ and protons MC-COOH-H+ in a silicon surface. 

 

Scheme 1:  Chemical structure of SP-S2-Cl and MC-S2-Cl and the photoreversible 

equilibria in a gold surface. 
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