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                    Abstract
Oxidative coupling reaction of some catechols has been studied by cyclic voltammetry at the glassy carbon electrode in different experimental conditions. The electrogenerated o-banzoquinone participates in a coupling reaction with anionic and dianionic forms of catechol. Based on EC mechanism, the observed homogenous rate constants of the coupling reaction of catechols were estimated by analyzing the cyclic voltammetric responses using the simulation software DIGIELCH. This paper deals with reaction of o-benzoquinones derived by the oxidation of catechol (CAT), 3-methylcatechol (3-MC), 3-methoxycatechol (3-MOC) and 3,4-dihydroxybenzoic acid (3,4-DHBA) with cycloheptylamine (a primary aliphatic amine) and aniline (a primary aromatic amine) as nucleophiles to gain mechanistic insight. The outcome indicates participation of o-benzoquinone in the Michael addition reaction with the studied primary amines. The best fit of the experimental and simulated results was obtained for ECE mechanism. The calculated/estimated homogeneous rate constants (k
                        obs) for Michael addition reaction were found to vary in the order CAT >3-MC >3-MOC >3,4-DHBA and CAT >3,4-DHBA >3-MC >3-MOC for cycloheptylamine and aniline, respectively. These data are in agreement with the trend of electronic properties (electron-donating/-withdrawing) of the substitutions on the catechol ring.
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Oxidative coupling reaction of some catechols has been studied in the presence of cycloheptylamine and aniline as nucleophiles to gain mechanistic insight.




              


                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Figure 1[image: ]


Figure 2[image: ]


Scheme 1[image: ]


Figure 3[image: ]


Figure 4[image: ]


Figure 5[image: ]


Figure 6[image: ]


Scheme 2[image: ]


Figure 7[image: ]


Figure 8[image: ]


Figure 9[image: ]


Figure 10[image: ]


Scheme 3[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Kinetic and mechanistic studies of catechol at the platinum electrode in acidic solution using convolution-deconvolution cyclic voltammetry and digital simulation
                                        
                                    

                                    
                                        Article
                                        
                                         29 August 2022
                                    

                                

                                Mohamed A. Ghanem, Ibrahim S. El-Hallag, … Nouf H. Alotaibi

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Thermodynamic dependence of the electrochemical oxidation of dihydroxybenzenes in the presence of some Meldrum's acids
                                        
                                    

                                    
                                        Article
                                        
                                         24 June 2019
                                    

                                

                                Shiva Aslemarz, Hadi Beiginejad & Narges Pakravan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Electrochemical oxidation of some catechol derivatives in the presence of some betadicetone derivatives: mechanistic and thermodynamic study
                                        
                                    

                                    
                                        Article
                                        
                                         30 December 2016
                                    

                                

                                Hadi Beiginejad, Davood Nematollahi & Sadegh Khazalpour

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Yang D P, Ji H F, Tang G Y, Ren W and Zhang H Y 2007 Molecules 
                           12 878
Article 
    CAS 
    
                    Google Scholar 
                

	Tejero I, Gonzalez-García N, Gonzalez-Lafont A and Lluch J 2007 J. Am. Chem. Soc. 
                           129 5846
Article 
    CAS 
    
                    Google Scholar 
                

	Justino G C, Correia C F, Mira L, Borges Dos Santos R M, Martinho Simões J A, Silva A M, Santos C and Gigante B 2006 J. Agric. Food Chem. 
                           54 342
Article 
    CAS 
    
                    Google Scholar 
                

	Bernini R, Crisante F, Barontini M, Tofani D, Balducci V and Gambacorta A 2012 J. Agric. Food Chem. 
                           60 7408
Article 
    CAS 
    
                    Google Scholar 
                

	Ali A, Bansal D, Kaushik N K, Kaushik N, Choi E H and Gupta R 2014 J. Chem. Sci. 
                           126 1091
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D, Rafiee M and Fotouhi L 2009 J. Iran. Chem. Soc.
                           6 448
Article 
    CAS 
    
                    Google Scholar 
                

	Rayn M D, Yueh A and Chen W Y 1980 J. Electrochem. Soc.
                           127 1489
Article 
    
                    Google Scholar 
                

	Nematollahi D, Rafiee M and Samadi-Meybodi A 2004 Electrochim. Acta 
                           49 2495
Article 
    CAS 
    
                    Google Scholar 
                

	Stum D I and Suslov S N 1979 Biofizika 
                           21 40

                    Google Scholar 
                

	Salehzadeh H, Nematollahi D and Hesari H 2013 Green Chem.
                           15 2441
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D, Feyzi-Barnaji B, Salehzadeh H and Varmaghani F 2014 J. Electrochem. Soc. 
                           161 G33
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D, Tammari E, Sharifi S and Kazemi M 2004 Electrochim. Acta 
                           49 591
Article 
    CAS 
    
                    Google Scholar 
                

	Habibi D, Nematollahi D and Azimi S 2008 Tetrahedron Lett.
                           49 5043
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D and Hesari M 2005 J. Electroanal. Chem. 
                           577 197
Article 
    CAS 
    
                    Google Scholar 
                

	Rudolph M 2004 J. Electroanal. Chem. 
                           571 289
Article 
    CAS 
    
                    Google Scholar 
                

	Greef R, Peat R, Peter L M, Pletcher D and Robinson J 1990 In Instrumental Methods in Electrochemistry (New York: Ellis Horwood Limited) p. 189

	Patai S 1968 In The Chemistry of the Amino Group (London: John Wiley & Sons)

	Nematollahi D and Shayani-jam H 2008 J. Org. Chem. 
                           73 3428
Article 
    CAS 
    
                    Google Scholar 
                

	Salahifar E, Nematollahi D, Mahyari A and Nosratzadegan K 2015 J. Electrochem. Soc. 
                           162 G19
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D, Alimoradi M and Waqif Husain S 2004 Electroanalysis 
                           16 1359
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D and Rahchamani R 2002 Tetrahedron Lett. 
                           43 147
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D, Tammari E and Esmaili R 2008 J. Electroanal. Chem. 
                           621 113
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D and Tammari E 2005 J. Org. Chem. 
                           70 7769
Article 
    CAS 
    
                    Google Scholar 
                

	Kiani A, Raoof J B, Nematollahi D and Ojani R 2005 Electroanalysis 
                           17 1755
Article 
    CAS 
    
                    Google Scholar 
                

	Raoof J B, Ojani R, Nematollahi D and Kiani A 2009 Int. J. Electrochem. Sci. 
                           4 810
CAS 
    
                    Google Scholar 
                

	Nematollahi D and Hedayatfar V 2011 J. Chem. Sci. 
                           123 709
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D and Dehdashtian S 2008 Tetrahedron Lett. 
                           49 645
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D, Afkhami A, Tammari E, Shariatmanesh T, Hesari M and Shojaeifard M 2007 Chem. Commun. 162

	Nematollahi D and Goodarzi H 2002 J. Org. Chem. 
                           67 5036
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D and Rafiee M 2005 Green Chem. 
                           7 638
Article 
    CAS 
    
                    Google Scholar 
                

	Nematollahi D, Habibi D, Rahmati M and Rafiee M 2004 J. Org. Chem. 
                           69 2637
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgments
Authors acknowledge Bu-Ali Sina University Research Council and Center of Excellence in Development of Environmentally Friendly Methods for Chemical Synthesis (CEDEFMCS) for their support of this work.


Author information
Authors and Affiliations
	Faculty of Chemistry, Bu-Ali Sina University, 65178-38683, Hamedan, Iran
DAVOOD NEMATOLLAHI, FATEMEH GHASEMI & SADEGH KHAZALPOUR

	Department of Chemistry, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran
FAHIMEH VARMAGHANI

	Center for Research in Basic Sciences and Contemporary Technologies, IASBS, Zanjan, Iran
FAHIMEH VARMAGHANI


Authors	DAVOOD NEMATOLLAHIView author publications
You can also search for this author in
                        PubMed Google Scholar



	FATEMEH GHASEMIView author publications
You can also search for this author in
                        PubMed Google Scholar



	SADEGH KHAZALPOURView author publications
You can also search for this author in
                        PubMed Google Scholar



	FAHIMEH VARMAGHANIView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                DAVOOD NEMATOLLAHI.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
NEMATOLLAHI, D., GHASEMI, F., KHAZALPOUR, S. et al. Kinetic study on electrochemical oxidation of catechols in the presence of cycloheptylamine and aniline: Experiments and digital simulation.
                    J Chem Sci 128, 1887–1894 (2016). https://doi.org/10.1007/s12039-016-1193-y
Download citation
	Received: 02 August 2016

	Revised: 07 October 2016

	Accepted: 14 October 2016

	Published: 04 November 2016

	Issue Date: December 2016

	DOI: https://doi.org/10.1007/s12039-016-1193-y


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Catechol
	cyclic voltammetry
	cycloheptylamine
	aniline
	coupling reaction
	digital simulation.








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.198.181.6
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    