Fluorescent Cyclodextrin Chemosensors for Molecule Recognition 

      C. J. Abelt

The rapid detection of neutral molecules is a current goal for medical screening assays.  Of the many techniques available for the detection of molecules, fluorescence has the advantages of being fast, selective and sensitive.  Unfortunately, many substrates are not fluorescent or their absorption or emission is masked by other species.  One solution is to sense molecules through interaction with another species.  The other species must be fluorescent, and the interaction must lead to a detectable change in its fluorescence.  Cyclodextrins - cyclic oligomers of (-D-glucose - often complex small neutral molecules in solution.  If the cyclodextrin bears a fluorophore, then the emission may be altered be the formation of an inclusion complex.  A number of cyclodextrin chemosensors have been synthesized and characterized.  I am interested in creating better chemosensors through the rational design of fluorophores that are more responsive to the molecule recognition process.


Inducing large changes in a molecule’s fluorescence is often achieved through formation of an excimer or a twisted intramolecular charge transfer (TICT) state or by an excited state intramolecular proton transfer (ESIPT).  Of these three photophysical pathways, formation of a TICT state is commonly used for probing biological systems.  In the following project details the proposed synthesis of a cyclodextrin chemosensor that is based on the TICT process. 


The target fluorophore for this host species is 8-methylanilino-5-cyanonaphthalene-2-sulfonate (1).  In the absence of a guest molecule, the phenyl group of 1 should complex with the cyclodextrin cavity (Scheme 1).  Twisting of the amino group is hindered, and likewise formation of the TICT state.  Inclusion of a guest expels the phenyl group from the cavity, and TICT state becomes more accessible.  The increase in the TICT emission is the indicator for the presence of the guest.  
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