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            Abstract
The KekulÃ© description of benzene as a mixture of the two structures and was given a firm foundation in quantum theory as a â€˜resonance hybridâ€™ (see, for example, ref. 1). As molecular orbital (MO) theory developed, it was felt that the aromatic character of benzene was explained more naturally in terms of delocalized orbitais. The view that delocalized electrons provide essentially the correct description for this type of system appears to be accepted at all levels2; however, we present here theoretical evidence which challenges this view. We show that the Ï€-electrons in benzene are almost certainly localized and that the characteristic properties of such a system arise from the mode of spin coupling.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The electronic structure of benzene from a tiling of the correlated 126-dimensional wavefunction
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 March 2020
                                    

                                

                                Yu Liu, Phil Kilby, â€¦ Timothy W. Schmidt

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Real space electron delocalization, resonance, and aromaticity in chemistry
                                        
                                    

                                    
                                        Article
                                         Open access
                                         10 August 2021
                                    

                                

                                Leonard Reuter & Arne LÃ¼chow

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Intrinsic molecular vibration and rigorous vibrational assignment of benzene by first-principles molecular dynamics
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 October 2020
                                    

                                

                                Shaoqing Wang

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Coulson, C. A. Valence 2nd edn, Ch. 9 (Clarendon, Oxford, 1961).

	Ramsden, E. N. A-Level Chemistry (Stanley Thornes, 1985).

                    Google ScholarÂ 
                

	Gerratt, J. Adv. atom. molec. Phys. 7, 141â€“221 (1971).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Gerratt, J. & Raimondi, M. Proc. R. Soc. A371, 525â€“552 (1980).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cooper, D. L., Gerratt, J. & Raimondi, M. Faraday Symp. chem. Soc. 19, 149â€“163 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cooper, D. L., Gerratt, J. & Raimondi, M. Adv. chem. Phys. (in the press).

	Dunning, T. H. & Hay, P. J. in Methods of Electronic Structure Theory (ed. Schaefer, H. F.) ch. 1 (Plenum, New York, 1977).

                    Google ScholarÂ 
                

	Pauncz, R. The Alternant Molecular Orbital Method (Saunders, Philadelphia, 1967).

                    Google ScholarÂ 
                

	Hiberty, P. C., Shaik, S. S., Lefour, J.-M. & Ohanessian, G. J. org. Chem. 50, 4657â€“4659 (1985).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Norbeck, J. M. & Gallup, G. A. J. Am. Chem. Soc. 96, 3386â€“3393 (1974).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tantardini, G. F., Raumondi, M. & Simonetta, M. J. Am. Chem. Soc. 99, 2913â€“2918 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pauncz, R. Spin Eigenfunctions (Plenum, New York, 1979).
BookÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Inorganic, Physical and Industrial Chemistry, University of Liverpool, PO Box 147, Liverpool, L69 3BX, UK
David L. Cooper

	Department of Theoretical Chemistry, University of Bristol, Cantocks Close, Bristol, BS8 1TS, UK
Joseph Gerratt

	Dipartimento di Chimica Fisica ed Elettrochimica, UniversitÃ  di Milano, Via Golgi 19, 20133, Milano, Italy
Mario Raimondi


Authors	David L. CooperView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Joseph GerrattView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mario RaimondiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Cooper, D., Gerratt, J. & Raimondi, M. The electronic structure of the benzene molecule.
                    Nature 323, 699â€“701 (1986). https://doi.org/10.1038/323699a0
Download citation
	Received: 08 May 1986

	Accepted: 25 June 1986

	Issue Date: 23 October 1986

	DOI: https://doi.org/10.1038/323699a0


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Intrinsic molecular vibration and rigorous vibrational assignment of benzene by first-principles molecular dynamics
                                    
                                

                            
                                
                                    	Shaoqing Wang


                                
                                Scientific Reports (2020)

                            
	
                            
                                
                                    
                                        The electronic structure of benzene from a tiling of the correlated 126-dimensional wavefunction
                                    
                                

                            
                                
                                    	Yu Liu
	Phil Kilby
	Timothy W. Schmidt


                                
                                Nature Communications (2020)

                            
	
                            
                                
                                    
                                        The multiconfiguration Spin-Coupled approach for the description of the three-center two-electron chemical bond of some carbenium and nonclassical ions
                                    
                                

                            
                                
                                    	AndrÃ© G. H. Barbosa
	AndrÃ© M. Henriques
	Pierre M. Esteves


                                
                                Theoretical Chemistry Accounts (2018)

                            
	
                            
                                
                                    
                                        Multi-configuration spin-coupled description of organometallic reactions: a comparative study of the addition of RMBr (MÂ =Â Mg and Zn) to acetone
                                    
                                

                            
                                
                                    	AndrÃ© M. Henriques
	JoÃ£o G. S. Monteiro
	AndrÃ© G. H. Barbosa


                                
                                Theoretical Chemistry Accounts (2017)

                            
	
                            
                                
                                    
                                        D2BIAâ€”flexible, not (explicitly) arbitrary and reference/structurally invariantâ€”a very effective and improved version of the D3BIA aromaticity index
                                    
                                

                            
                                
                                    	Caio Lima Firme
	DiÃ³genes Mendes AraÃºjo


                                
                                Journal of Molecular Modeling (2017)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
