
    
    

    
    

    

    
    
    
      
    
    synthesis


    
    
    
    



    

      

  
    	
          
            DE
          
        
	
          EN
        
	
        
          Home
        
      
	
        Products
        	
            
              Journals
            
          
	
            
              Books
            
          
	
            
              Book Series
            
          


        

      
	
        Service
        	
            
              Library Service
            
          


        

      
	
        Help
      
	
        
          Contact
        
      
	
        
          Portal
        
      


  

  
    
    
      
        SYNTHESIS
      
    

    

  
    
    
      
        
          Full-text search
        

      

      	Full-text search
	Author Search
	Title Search
	DOI Search
	Metadata Search


    

    
    
    
    
  




  

  
    


  



  	
	
	
	
	
	
        
          Journal
        
        	
                More About This Journal
              
	
                Editorial Board
              
	
                Advisory Board
              
	
                Editorial Office
              
	
                German National License
              
	
                Brochure
              


      
	
        
          Authors
        
        	
                Instructions for Authors
              
	
                Submit a Manuscript
              


      
	
          
            Subscription
          
          	
                  Subscription Information & Contacts
                
	
                  Institutional Licensing
                


        
	
        
        
        
          
        
          
            Recent Special Topics
            
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
        	
                Upcoming Special Topics
              
	
                Synthetic Development of Key Intermediates and Active Pharmaceutical Ingredients (APIs)
              
	
                Advances in Skeletal Editing and Rearrangement Reactions
              
	
                C–H Bond Functionalization of Heterocycles
              
	
                Electrochemical Organic Synthesis
              
	
                Special Issue dedicated to Prof. David A. Evans 
              
	
                Synthetic Advancements Enabled by Phosphorus Redox Chemistry
              
	
                Special Issue dedicated to Prof. Cristina Nevado, recipient of the 2021 Dr. Margaret Faul Women in Chemistry Award
              
	
                Bürgenstock Special Section 2022 – Future Stars in Organic Chemistry
              
	
                Special Issue dedicated to Prof. Alain Krief
              
	
                Aryne Chemistry in Synthesis
              
	
                Asymmetric C–H Functionalization
              
	
                SYNTHESIS Conference Special Topic ISySyCat21
              
	
                Special Issue in Memory of Prof. Ferenc Fülöp
              
	
                Bürgenstock Special Section 2021 – Future Stars in Organic Chemistry
              
	
                Cycloadditions – Established and Novel Trends – in Celebration of the 70th Anniversary of the Nobel Prize Awarded to Otto Diels and Kurt Alder
              
	
                Special Issue dedicated to Prof. Sarah Reisman, recipient of the 2019 Dr. Margaret Faul Women in Chemistry Award
              
	
                Special Issue Dedicated to Professor Shinji Murai – Part II
              
	
                Special Issue Dedicated to Professor Shinji Murai – Part I
              


      
	
        
        
        
          
        
          
            Virtual Issues
            
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
          
        
        	
                Virtual Collection: Dedicated to Prof. Guo-Qiang Lin
              
	
                20 most-cited SYNTHESIS articles published in 2021/2022
              
	
                Virtual Golden Anniversary Issue – 50 Years Synthesis
              
	
                Editor's choice
              
	
                Virtual India Collection
              
	
                Virtual Collection: Jhillu S. Yadav
              
	
                Virtual Collection: Special Issue dedicated to Prof. Alain Krief
              
	
                Open Access Articles
              


      





    	
        
        
        
        
        
        
          
          
            
              Not Logged In
            
             
              Login
            
            
              	
                  
                    
                      
                      
                      
                      
                        Username or e-mail address: 
                        
                      

                      
                        Password:
                        
                      

                      
                        
                      

                      Forgot Access Data?
                      
                        Register Now
                      
                      
                        OpenAthens/Shibboleth Login
                      
                    

                  
                


            

          
        
        

        

      
	
        
        
          Shopping Cart
        
        









        
        
      


  

  
    
      
    

    
    
      
    
    
    
    
    
    
    
    
    
      
        
          
        

      
    
  




      

      

      
        




  



  

  
    
    
      [image: ]
      
    

    
    
      
        
          
          
          
          
            Year (Archive)
            
              
                
                  2005
                

              

              	
                      
                      
                      
                      
                        2024
                      
                    
	
                      
                      
                      
                      
                        2023
                      
                    
	
                      
                      
                      
                      
                        2022
                      
                    
	
                      
                      
                      
                      
                        2021
                      
                    
	
                      
                      
                      
                      
                        2020
                      
                    
	
                      
                      
                      
                      
                        2019
                      
                    
	
                      
                      
                      
                      
                        2018
                      
                    
	
                      
                      
                      
                      
                        2017
                      
                    
	
                      
                      
                      
                      
                        2016
                      
                    
	
                      
                      
                      
                      
                        2015
                      
                    
	
                      
                      
                      
                      
                        2014
                      
                    
	
                      
                      
                      
                      
                        2013
                      
                    
	
                      
                      
                      
                      
                        2012
                      
                    
	
                      
                      
                      
                      
                        2011
                      
                    
	
                      
                      
                      
                      
                        2010
                      
                    
	
                      
                      
                      
                      
                        2009
                      
                    
	
                      
                      
                      
                      
                        2008
                      
                    
	
                      
                      
                      
                      
                        2007
                      
                    
	
                      
                      
                      
                      
                        2006
                      
                    
	
                      
                      
                      
                      
                        2005
                      
                    
	
                      
                      
                      
                      
                        2004
                      
                    
	
                      
                      
                      
                      
                        2003
                      
                    
	
                      
                      
                      
                      
                        2002
                      
                    
	
                      
                      
                      
                      
                        2001
                      
                    
	
                      
                      
                      
                      
                        2000
                      
                    
	
                      
                      
                      
                      
                        1999
                      
                    
	
                      
                      
                      
                      
                        1998
                      
                    
	
                      
                      
                      
                      
                        1997
                      
                    
	
                      
                      
                      
                      
                        1996
                      
                    
	
                      
                      
                      
                      
                        1995
                      
                    
	
                      
                      
                      
                      
                        1994
                      
                    
	
                      
                      
                      
                      
                        1993
                      
                    
	
                      
                      
                      
                      
                        1992
                      
                    
	
                      
                      
                      
                      
                        1991
                      
                    
	
                      
                      
                      
                      
                        1990
                      
                    
	
                      
                      
                      
                      
                        1989
                      
                    
	
                      
                      
                      
                      
                        1988
                      
                    
	
                      
                      
                      
                      
                        1987
                      
                    
	
                      
                      
                      
                      
                        1986
                      
                    
	
                      
                      
                      
                      
                        1985
                      
                    
	
                      
                      
                      
                      
                        1984
                      
                    
	
                      
                      
                      
                      
                        1983
                      
                    
	
                      
                      
                      
                      
                        1982
                      
                    
	
                      
                      
                      
                      
                        1981
                      
                    
	
                      
                      
                      
                      
                        1980
                      
                    
	
                      
                      
                      
                      
                        1979
                      
                    
	
                      
                      
                      
                      
                        1978
                      
                    
	
                      
                      
                      
                      
                        1977
                      
                    
	
                      
                      
                      
                      
                        1976
                      
                    
	
                      
                      
                      
                      
                        1975
                      
                    
	
                      
                      
                      
                      
                        1974
                      
                    
	
                      
                      
                      
                      
                        1973
                      
                    
	
                      
                      
                      
                      
                        1972
                      
                    
	
                      
                      
                      
                      
                        1971
                      
                    
	
                      
                      
                      
                      
                        1970
                      
                    
	
                      
                      
                      
                      
                        1969
                      
                    


            

          

          
          
          
            Issues
            

          

        


        	
                Table of Contents
              
	
            
              
                Current Issue
              
            
          
	
                Articles by Category
              
	
              
                Free Sample Issue (01/2024)
              
            


      
    

    
    
      

  
  
    
      
      
    
    
      
        
        
      

    
  



    
    
    

    

    

    
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
          
            
          
          
          
        
      
    
      
    
      
        
          
  
          
            
          
  
          
            
              
              
                Related E-Products
              
            

            
              	
                      
                        

                        
                          Science of Synthesis
                        

                       
                      
                    
	
                      
                        

                        
                          Pharmaceutical Substances
                        

                       
                      
                    


            

          

        
      
    
      
        
          
            
              Related Journals
            

            
              	
                      
                        

                        
                          SYNLETT
                        

                      
                    
	
                      
                        

                        
                          SYNFACTS
                        

                      
                    
	
                      
                        

                        
                          SynOpen
                        

                      
                    
	
                      
                        

                        
                          Organic Materials
                        

                      
                    
	
                      
                        

                        
                          Planta Medica
                        

                      
                    
	
                      
                        

                        
                          Planta Medica International Open 
                        

                      
                    
	
                      
                        

                        
                          Drug Research 
                        

                      
                    


            

          

        
      
    
      
        
          
            
              Related Books
            

            
              	
                      
                        

                        
                          SoS C-1 Building Blocks in Organic Synthesis
                        

                      
                    
	
                      
                        

                        
                          SoS Multicomponent Reactions
                        

                      
                    
	
                      
                        

                        
                          SoS Cross Coupling and Heck-Type Reactions
                        

                      
                    
	
                      
                        

                        
                          SoS Asymmetric Organocatalysis
                        

                      
                    
	
                      
                        

                        
                          SoS Water in Organic Synthesis
                        

                      
                    
	
                      
                        

                        
                          SoS Stereoselective Synthesis
                        

                      
                    
	
                      
                        

                        
                          Protecting Groups
                        

                      
                    
	
                      
                        

                        
                          Spectroscopic Methods in Organic Chemistry
                        

                      
                    
	
                      
                        

                        
                          More from Thieme Chemistry
                        

                      
                    


            

          

        
      
    
      
    
      
    
      
    
      
    
      
    
      
    
  

    
  

  
  
  






  
  

  
    

  
  
    
      
      
    
    
      
      
    
  



    


  

    

    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    

    
    
    

    
      
        
          Subscribe to RSS

          Please copy the URL and add it into your RSS Feed Reader.

          
          https://www.thieme-connect.de/rss/thieme/en/10.1055-s-00000084.xml
        

      

    

    

    

    
      
        [bookmark: saveLink]
      
    

    
      
        
      

      
        
      

      
        
          Share / Bookmark

          Facebook
          X
          Linkedin
          Weibo
        

      

    

    

    

    
      
          
              
          
      
    

    

    

    
      
        
        
          
          
          
        
      
    
  


  
    
      
        
          
            
              Download PDF
            
          
        
      

      
        
          
            
          
        
      

    

  

  

  
  
    
  
  




    
    
Synthesis  2005(15): 2619-2622  
DOI: 10.1055/s-2005-872163

SPECIALTOPIC

© Georg Thieme Verlag Stuttgart · New York
Aromatic Carbonyl Compound Reduction and Pinacol Coupling Processes Mediated by Titanocene(III)/Zn in Water

Juan L.  Oller-López, Araceli G.  Campaña, Juan M.  Cuerva*, J. Enrique  Oltra*
Department of Organic Chemistry, Faculty of Sciences, University of Granada, Campus Fuentenueva s/n, 18071 Granada, Spain 
Fax: +34(958)248437; e-Mail: joltra@ugr.es; e-Mail: jmcuerva@ugr.es; 



Further Information


Publication History


	
        Received
      7 July 2005


Publication Date:
12 August 2005 (online)












	
Abstract

	
Full Text

	
References




 

[image: SFX Search]

 Buy Article Permissions and Reprints All articles of this category



[image: ]



          
Abstract
        


A novel procedure for the reduction and pinacol coupling of aromatic aldehydes and ketones mediated by titanocene(III)/Zn in water is described. The titanocene-catalyzed version in sea water proved to be especially convenient for the reduction of aryl ketones. Mechanistically, the reaction presumably proceeds via free-radical chemistry.



          
Key words
        


green-chemistry - radical reactions - titanium - water - zinc







References

	
[bookmark: RC04305SS-1][bookmark: RC04305SS-1A]1a 
             Engberts JBFN. 
             Blandamer MJ. 
            Chem. Commun. 
            2001, 
            1701 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RC04305SS-1][bookmark: RC04305SS-1B]1b 
             Ribe S. 
             Wipf P. 
            Chem. Commun. 
            2001, 
            299 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RC04305SS-1][bookmark: RC04305SS-1C]1c 
             Lindström UM. 
            Chem. Rev. 
            2002, 
            102: 
            2751 
          






CrossrefPubMedGoogle Scholar





	
[bookmark: RC04305SS-2]For excellent overviews on contemporary free-radical chemistry, see:

	
[bookmark: RC04305SS-2][bookmark: RC04305SS-2A]2a 
             Curran DP. 
             Porter NA. 
             Giese B. 
             
              Stereochemistry of Radical Reactions
              
            VCH; 
            Weinheim: 
            1996. 
          




Google Scholar





	
[bookmark: RC04305SS-2][bookmark: RC04305SS-2B]2b 
             
              Radicals in Organic Synthesis
              
            Vol. 1,2: 
             Renaud P. 
             Sibi MP. 
            Wiley-VCH; 
            Weinheim: 
            2001. 
          




Google Scholar





	[bookmark: RC04305SS-3]3 
             RajanBabu TV. 
             Nugent WA. 
            J. Am. Chem. Soc. 
            1994, 
            116: 
            986 
          




Google Scholar





	[bookmark: RC04305SS-4]4 
             Barrero AF. 
             Oltra JE. 
             Cuerva JM. 
             Rosales A. 
            J. Org. Chem. 
            2002, 
            67: 
            2566 
          




Google Scholar





	[bookmark: RC04305SS-5]5 
             Enemærke RJ. 
             Larsen J. 
             Skrydstrup T. 
             Daasbjerg K. 
            J. Am. Chem. Soc. 
            2004, 
            126: 
            7853 
          






CrossrefGoogle Scholar





	
[bookmark: RC04305SS-6][bookmark: RC04305SS-6A]6a 
             Gansäuer A. 
            Chem. Commun. 
            1997, 
            457 
          




Google Scholar





	
[bookmark: RC04305SS-6][bookmark: RC04305SS-6B]6b 
             Gansäuer A. 
             Bauer D. 
            J. Org. Chem. 
            1998, 
            63: 
            2070 
          




Google Scholar





	
[bookmark: RC04305SS-7]For exhaustive reviews on the chemistry of bis(cyclopentadienyl)titanium(III) chloride in organic solvents, see:

	
[bookmark: RC04305SS-7][bookmark: RC04305SS-7A]7a 
             Gansäuer A. 
             Bluhm H. 
            Chem. Rev. 
            2000, 
            100: 
            2771 
          




Google Scholar





	
[bookmark: RC04305SS-7][bookmark: RC04305SS-7B]7b 
             Gansäuer A. 
             Pierobon M.  In  
              Radicals in Organic Synthesis
              
            Vol. 2: 
             Renaud P. 
             Sibi MP. 
            Wiley-VCH; 
            Weinheim: 
            2001. 
             p.207-220  
          




Google Scholar





	
[bookmark: RC04305SS-7][bookmark: RC04305SS-7C]7c 
             Gansäuer A. 
             Rinker B. 
            Tetrahedron 
            2002, 
            58: 
            7017 
          




Google Scholar





	
[bookmark: RC04305SS-7][bookmark: RC04305SS-7D]7d 
             Gansäuer A. 
             Narayan S. 
            Adv. Synth. Catal. 
            2002, 
            344: 
            465 
          




Google Scholar





	
[bookmark: RC04305SS-7][bookmark: RC04305SS-7E]7e 
             Gansäuer A. 
             Rinker B.  In   Titanium and Zirconium in Organic Synthesis
              
             Marek I. 
            Wiley-VCH; 
            Weinheim: 
            2002. 
             p.435-450  
          




Google Scholar





	
[bookmark: RC04305SS-7][bookmark: RC04305SS-7F]7f 
             Gansäuer A. 
             Lauterbach T. 
             Narayan S. 
            Angew. Chem. Int. Ed. 
            2003, 
            42: 
            5556 
          




Google Scholar





	[bookmark: RC04305SS-8]8 
             Barden MC. 
             Schwartz J. 
            J. Am. Chem. Soc. 
            1996, 
            118: 
            5484 
          






CrossrefGoogle Scholar





	[bookmark: RC04305SS-9]9 
             Barrero AF. 
             Rosales A. 
             Cuerva JM. 
             Gansäuer A. 
             Oltra JE. 
            Tetrahedron Lett. 
            2003, 
            44: 
            1079 
          






CrossrefGoogle Scholar





	[bookmark: RC04305SS-10]10 
             Fürstner A. 
             Csuk R. 
             Rohrer C. 
             Weidmann H. 
            J. Chem. Soc., Perkin Trans. 1 
            1988, 
            1729 
          






CrossrefGoogle Scholar





	
[bookmark: RC04305SS-12][bookmark: RC04305SS-12A]12a 
             Sekutowski DG. 
             Stucky GD. 
            Inorg. Chem. 
            1975, 
            14: 
            2192 
          






CrossrefGoogle Scholar





	
[bookmark: RC04305SS-12][bookmark: RC04305SS-12B]12b 
             Sekutowski D. 
             Jungst R. 
             Stucky GD. 
            Inorg. Chem. 
            1978, 
            17: 
            1848 
          






CrossrefGoogle Scholar





	
[bookmark: RC04305SS-12][bookmark: RC04305SS-12C]12c 
             Stephan DW. 
            Organometallics 
            1992, 
            11: 
            996 
          






CrossrefGoogle Scholar





	[bookmark: RC04305SS-13]13 
             Tsuzuki S. 
             Honda K. 
             Uchimaru T. 
             Mikami M. 
             Tanabe K. 
            J. Am. Chem. Soc. 
            2002, 
            124: 
            104 
          






CrossrefGoogle Scholar





	[bookmark: RC04305SS-14]14 
             Ganguly B. 
             Fuchs B. 
            J. Org. Chem. 
            2000, 
            65: 
            558 
          






CrossrefGoogle Scholar





	[bookmark: RC04305SS-15]15 
             Enemærke RJ. 
             Larsen J. 
             Hjøllund GH. 
             Skrydstrup T. 
             Daasbjerg K. 
            Organometallics 
            2005, 
            24: 
            1252 
          






CrossrefGoogle Scholar





	[bookmark: RC04305SS-17]17 
             Gansäuer A. 
             Bluhm H. 
             Pierobon M. 
            J. Am. Chem. Soc. 
            1998, 
            120: 
            12849 
          




Google Scholar





	[bookmark: RC04305SS-18]18 
             Tanaka K. 
             Kishigami S. 
             Toda F. 
            J. Org. Chem. 
            1990, 
            55: 
            2981 
          






CrossrefGoogle Scholar





	[bookmark: RC04305SS-19]19 
             McDonough W. 
             Braungart M. 
             Anastas PT. 
             Zimmerman JB. 
            Environ. Sci. Technol. 
            2003, 
            435A 
          






Google Scholar






[bookmark: RC04305SS-11]11  In the absence of Zn, the red-brown color of a Cp2TiCl2 solution in deoxygenated water became only yellow after ten hours stirring. When we added Zn, however, the color of the solution immediately changed to green and, after a couple of minutes, to blue.
[bookmark: RC04305SS-16]16  Cp2TiCl2 is not too expensive (10 g = 28.50, Aldrich catalogue), but Zn dust is considerably cheaper (1 Kg = 21.70).
[bookmark: RC04305SS-20]20  Mediterranean Sea water was taken from ‘Las Acacias’ beach, Málaga (Spain), in August 2004.












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.239.56.174
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  