
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Solution Chemistry

	
                        Article

Theoretical Gas Phase Study of the Gauche and Trans Conformers of 1-Bromo-2-Iodoethane and Solvent Effects


                    	OriginalPaper
	
                            Published: 09 May 2007
                        


                    	
                            Volume 36, pages 901–911, (2007)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Journal of Solution Chemistry
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Ponnadurai Ramasami1 


                        
    

                        
                            	
            
                
            102 Accesses

        
	
            
                
            2 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract

This is a gas-phase study of the gauche and trans conformers of 1-bromo-2-iodoethane. The methods used are the second-order Møller-Plesset theory (MP2) and density functional theory (DFT). The functional used for the DFT method is B3LYP and the basis sets used are 6-311++G(d,p) for all atoms except that different basis sets, namely 3-21G, LANECP, CRENBL ECP, Stuttgart RLC ECP and 6-311G(d,p), have been explored for the iodine atom. The results indicate that the trans conformer is preferred. The energy difference between the gauche and trans conformers (ΔE
                        g−t) and related thermodynamic parameters are reported. The ΔE
                        g−t values are 12.50 kJ⋅mol−1 (B3LYP) and 10.00 kJ⋅mol−1 (MP2) with the basis sets being 6-311++G(d,p)[C,H,Br]/6-311G(d,p)[I]. The conformers of 1-bromo-2-iodoethane have also been subjected to vibrational analysis. The results from the two theoretical levels are in good agreement but they are not much affected by the basis set of the iodine atom. The study has been extended to explore solvent effects using Self-Consistent Reaction Field methods. The structural parameters of the conformers are little affected by the polarity of the solvent but ΔE
                        g−t decreases and the solvation Gibbs energy increases with increasing polarity of the solvent.




                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Electronic investigation and spectroscopic analysis using DFT with the long-range dispersion correction on the six lowest conformers of 2.2.3-trimethyl pentane
                                        
                                    

                                    
                                        Article
                                        
                                         09 June 2020
                                    

                                

                                Mouhi Eddine Hachim, Karima Sadik, … Aziz Aboulmouhajir

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Ab initio study on the six lowest energy conformers of iso-octane: conformational stability, barriers to internal rotation, natural bond orbital and first-order hyperpolarizability analyses, UV and NMR predictions, spectral temperature sensitivity, and scaled vibrational assignment
                                        
                                    

                                    
                                        Article
                                        
                                         30 July 2019
                                    

                                

                                Mouhi Eddine Hachim, Karima Sadik, … Aziz Aboulmouhajir

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Vibrational analysis, conformational stability, force constants, internal rotation barriers, MP2=full and DFT calculations of 1,3-dimethyluracil tautomers
                                        
                                    

                                    
                                        Article
                                        
                                         01 January 2016
                                    

                                

                                U. A. Soliman

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	
Orville-Thomas, W.J.: Internal Rotation in Molecules. Wiley, New York (1974)


                    Google Scholar 
                

	
Dixon, D.A., Matsuzawa, N., Walker, S.C.: Conformational analysis of 1,2-dihaloethanes: A comparison of theoretical methods. J. Phys. Chem. 96, 10740–10746 (1992)

Article 
    CAS 
    
                    Google Scholar 
                

	
Radom, L., Baker, J., Gill, P.M.W., Nobes, R.H., Riggs, N.V.: A theoretical approach to molecular conformational analysis. J. Mol. Struc. 126, 271–290 (1985)

Article 
    CAS 
    
                    Google Scholar 
                

	
Zheng, X., Phillips, D.L.: Vibrational spectra and assignments of 1-bromo-2-iodoethane. Vib. Spectrosc. 17, 73–81 (1998)

Article 
    CAS 
    
                    Google Scholar 
                

	
Kong, Q., Kim, J., Lorenc, M., Kim, T.K., Lhee, H., Wulff, M.: Photodissociation reaction of 1,2-diiodoethane in solution: a theoretical and X-ray diffraction study. J. Phys. Chem. A 109, 10451–10458 (2005)

Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
Zheng, X., Phillips, D.L.: Investigation of the short-time photodissociation dynamics of trans-1-bromo-2-iodoethane in the A-band absorption. J. Chem. Phys. 110, 1638–1649 (1999)

Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	
Ramasami, P.: Gauche and trans conformers of 1,2-dihaloethanes: a study by Ab initio and density functional theory methods. In: Lecture Series on Computer and Computational Sciences, vol. 1. Brill, The Netherlands, pp. 732–734 (2005)


                    Google Scholar 
                

	
Ramasami, P.: Gas phase study of the gauche and trans conformers of 1-fluoro-2-haloethanes CH2F—CH2X (X = Cl, Br, I) by Ab initio and Density Functional Methods: absence of gauche effect. In: Lecture Notes in Computer Science, vol. 3993, pp. 153–160. Springer, Berlin/Heidelberg (2006)


                    Google Scholar 
                

	
Tavasli, M., O’Hagan, D., Pearson, C., Petty, M.C.: The fluorine gauche effect. Langmuir isotherms report the relative conformational stability of (+/−)-erythro- and (+/−)-threo-9,10-difluorostearic acids. Chem. Commun. 7, 1226–1227 (2002)

Article 
    
                    Google Scholar 
                

	
Briggs, C.R., Allen, M.J., O’Hagan, D., Tozer, D.J., Slawin, A.M., Geota, A.E., Howard, J.A.: The observation of a large gauche preference when 2-fluoroethylmanine and 2-fluoroethanol become protonated. Org. Biomol. Chem. 2, 732–740 (2004)

Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	
Banks, J.W., Batsanov, A.S., Howard, J.A.K., O’Hagan, D., Rzepa, H.S., Martin-Santamaria, S.: The preferred conformation of α-fluoroamides. J. Chem. Soc. Perkin Trans. 2. 8, 2409–2411 (1999)

Article 
    
                    Google Scholar 
                

	
Wiberg, K.B., Murcko, M.A., Laidig, E.K., MacDougall, P.J.: Origin of the “Gauche Effect” in substituted ethanes and ethenes. The Gauche effect. J. Phys. Chem. 96, 6956–6959 (1992)


                    Google Scholar 
                

	
Harris, W.C., Holtzclaw, J.R., Kalasinsky, V.F.: Vibrational spectra and structure of 1,2-difluoroethane: Gauche-trans conformers. J. Chem. Phys. 67, 3330–3338 (1977)

Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	
Sreeruttun, R.K., Ramasami, P.: Conformational behaviour of 1,2-dichloroethane and 1,2-dibromoethane: 1H-NMR, IR, refractive index and theoretical studies. Phys. Chem. Liq. 44, 315–328 (2006)

Article 
    CAS 
    
                    Google Scholar 
                

	
Wiberg, K.B., Keith, T.A., Frisch, M.J., Murcko, M.: Solvent effects on 1,2-dihaloethane gauche/trans ratios. J. Phys. Chem. 99, 9072–9079 (1995)

Article 
    CAS 
    
                    Google Scholar 
                

	
McClain, B.L., Ben-Amotz, D.: Global quantification of solvent effects on the isomerization thermodynamics of 1,2-dichloroethane and trans-1,2-dichlorocyclohexane. J. Phys. Chem. B 106, 7882–7888 (2002)

Article 
    CAS 
    
                    Google Scholar 
                

	
Foresman, J.B., Keith, T.A., Wiberg, K.B., Snoonian, J., Frisch, M.J.: Solvent effects. 5. Influence of cavity shape, truncation of electrostatics, and electron correlation on ab initio reaction field calculations. J. Phys. Chem. 100, 16098–16104 (1996)

Article 
    CAS 
    
                    Google Scholar 
                

	
Frisch, M.J., Trucks, G.W., Schlegel, H.B., Scuseria, G.E., Robb, M.A., Cheeseman, J.R., Montgomery, J.A. Jr., Vreven, T., Kudin, K.N., Burant, J.C., Millam, J.M., Iyengar, S.S., Tomasi, J., Barone, V., Mennucci, B., Cossi, M., Scalmani, G., Rega, N., Petersson, G.A., Nakatsuji, H., Hada, M., Ehara, M., Toyota, K., Fukuda, R., Hasegawa, J., Ishida, M., Nakajima, T., Honda, Y., Kitao, O., Nakai, H., Klene, M., Li, X., Knox, J.E., Hratchian, H.P., Cross, J.B., Bakken, V., Adamo, C., Jaramillo, J., Gomperts, R., Stratmann, R.E., Yazyev, O., Austin, A.J., Cammi, R., Pomelli, C., Ochterski, J.W., Ayala, P.Y., Morokuma, K., Voth, G.A., Salvador, P., Dannenberg, J.J., Zakrzewski, V.G., Dapprich, S., Daniels, A.D., Strain, M.C., Farkas, O., Malick, D.K., Rabuck, A.D., Raghavachari, K., Foresman, J.B., Ortiz, J.V., Cui, Q., Baboul, A.G., Clifford, S., Cioslowski, J., Stefanov, B.B., Liu, G., Liashenko, A., Piskorz, P., Komaromi, I., Martin, R.L., Fox, D.J., Keith, T., Al-Laham, M.A., Peng, C.Y., Nanayakkara, A., Challacombe, M., Gill, P.M.W., Johnson, B., Chen, W., Wong, M.W., Gonzalez, C., Pople, J.A.: Gaussian 03, Revision C. 02, Gaussian, Inc., Wallingford CT (2004)


	
Dennington, II, R., Keith, T., Millam, J., Eppinnett, K., Hovell, W.L., Gilliland, R.: GaussView, Version 3.09, Semichem, Inc., Shawnee Mission, KS (2003)


	
Wadt, W.R., Hay, P.J.: Ab initio effective core potentials for molecular calculations. Potentials for main group elements Na to Bi. J. Chem. Phys. 82, 284–298 (1985)

Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	
Pacios, F., Christiansen, P.A.: Ab initio relativistic effective potentials with spin-orbit operators. I. Li through Ar. J. Chem. Phys. 82, 2664–2671 (1985)

Article 
    ADS 
    
                    Google Scholar 
                

	
Kühle, W., Dolg, M., Stoll, H., Preuss, H.: Energy-adjusted pseudopotentials for the actinides. Parameter sets and test calculations for thorium and thorium monoxide. J. Chem. Phys. 100, 7535–7542 (1994)

Article 
    ADS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Chemistry, University of Mauritius, Réduit, Republic of Mauritius
Ponnadurai Ramasami


Authors	Ponnadurai RamasamiView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Ponnadurai Ramasami.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Ramasami, P. Theoretical Gas Phase Study of the Gauche and Trans Conformers of 1-Bromo-2-Iodoethane and Solvent Effects.
                    J Solution Chem 36, 901–911 (2007). https://doi.org/10.1007/s10953-007-9157-y
Download citation
	Received: 06 December 2006

	Accepted: 18 April 2007

	Published: 09 May 2007

	Issue Date: July 2007

	DOI: https://doi.org/10.1007/s10953-007-9157-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
	1-Bromo-2-iodoethane
	Molecular structures
	Energy difference
	Infrared vibrational spectra
	Solvent effects








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.224.52.210
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    