

        
        
            
        

        
        
        
            
        

        


        
            
                
                    Jump to main content 
                

            
            
                
                    Jump to site search 
                

            
        


    
        
            
                
                    
                


                
                    Publishing
                





    
        	Journals
	Books
	Databases


    






    




    
            Search
            
            
                
                Advanced
            

            

    





                
                        
                




    
    




                
                    
                

            

        


        
            
                
                    
                            Search
                            
                                
                                
                                
                                    
                                
                            

                            You must enter a search term

                            
                                Advanced search
                            


                    

                

            

        


        
            

            
                
                    
                        
                    

                

            

        

    




    

        

        
            
                
                    You do not have JavaScript enabled. Please enable JavaScript
                    to access the full features of the site or access our
                    non-JavaScript page.
                

            

        


        
            

            




















    
        
            

                

                        
                            Issue 6, 2009
                        


                        
                            	
                                    
                                        Previous Article
                                    
                                
	
                                    
                                        Next Article
                                    
                                


                        

                    
                        
                            
                                
                                    
                                        
                                    

                                    
                                        
                                            From the journal:
                                            Photochemical & Photobiological Sciences

                                        

                                    

                                
                            

                        

                    

                    

                


                
                    
                        

2,5-Dimethyl-2,4-hexadiene induced photodechlorination of 9,10-dichloroanthracene                                                    


                    

                        
        
J.
Saltiel,*a
 
        
        
W. K.
Smothers,†a
 
        
        
K. S.
Schanze,‡a
 
        
        
S. A.
Charman§a
 and 
        
        
R.
Bonneaub
 
        

                        

                        
        
             Author affiliations
        
        
            
                    
                        
*                        

                        
                            Corresponding authors

                                                                                                            
                    

                    
                        
                                a
                        

                        
                            Department of Chemistry and Biochemistry, The Florida State University, Tallahassee, Florida, USA

                                

                                E-mail:
                                    saltiel@chem.fsu.edu                                                                                        

                                Fax: +1 850-644-8281                                                            

                                Tel: +1 850-644-5405                        
                    

                    
                        
                                b
                        

                        
                            Laboratoire de Chimie Physique A, Université de Bordeaux I, Talence Cedex, France

                                                                                                            
                    

            

        

    


                    Abstract

                    


        
            Photochemical formation of 9-chloroanthracene (MCA) from 9,10-dichloroanthracene (DCA) is observed in the presence of 2,5-dimethyl-2,4-hexadiene (DMH) in acetonitrile (AN). The mechanism of the reaction was investigated using kinetics, deuterium labeling, and quenching techniques. Contrary to conclusions in a recent publication, our work supports the salient features of the mechanism we had proposed earlier. DCA is photostable in degassed AN in the absence of DMH. When DMH is added, irradiation of DCA at 365 or 404 nm converts it quantitatively to MCA. The photoreaction is strongly inhibited when low concentrations of molecular oxygen or 1,2,4,5-tetracyanobenzene are also present. Results from fluorescence quenching studies along with kinetics parameters from the dependence of DCA loss and MCA formation quantum yields on [DMH] implicate participation of the DCA/DMH singlet exciplex, the DCA/(DMH)2 triplex and the DCA radical anion (DCA˙−) as intermediates in the photodechlorination. Results from experiments using deuterated DMH, deuterated AN, and AN containing D2O or H2O show that the 10-H of MCA is introduced by protonation of DCA˙−. Contrary to a recent report, there is no radical pathway to MCA via dissociation of DCA˙− to chloride and MCA˙ radical. Changes in the absorption spectrum of DCA in AN with increasing [DMH] suggest that the static quenching of DCA fluorescence at high [DMH] is due primarily to nearest neighbour quenching instead of DCA/DMH ground state complex formation.
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