
    
    

    
    

    

    
    
    
      
    
    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)
            
              
                
                  2012
                

              

              	
                      
                      
                      
                      
                        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 2012; 44(16): 2537-2546
DOI: 10.1055/s-0031-1290953


special topic



© Georg Thieme Verlag Stuttgart · New York
Automated Multistep Continuous Flow Synthesis of 2-(1H-Indol-3-yl)thiazole Derivatives


Nicholas Pagano


a
           
        Apoptosis and Cell Death Research Program & Conrad Prebys Center for Chemical Genomics, Sanford-Burnham Medical Research Institute, 10901 N. Torrey Pines Rd., La Jolla, CA 92037, USA

, 


Marintha L. Heil


b
           
        Southern Research Institute, Drug Development Division, 431 Aviation Way, Frederick, MD 21701, USA, Fax: +1(858)7955221   Email: ncosford@sanfordburnham.org


, 


Nicholas D. P. Cosford*


a
           
        Apoptosis and Cell Death Research Program & Conrad Prebys Center for Chemical Genomics, Sanford-Burnham Medical Research Institute, 10901 N. Torrey Pines Rd., La Jolla, CA 92037, USA

› Author Affiliations

Further Information


Publication History

Received: 01 March 2012


Accepted: 15 March 2012


Publication Date:
25 May 2012 (online)












	
Abstract

	
Full Text

	
References

	
Supplementary Material




 

[image: SFX Search]

 Buy Article Permissions and Reprints All articles of this category





[image: ]


[image: ]


        
        

          
[bookmark: N1165E]

Abstract


The multistep continuous flow assembly of 2-(1H-indol-3-yl)thiazoles using a Syrris AFRICA® synthesis station is reported. Sequential Hantzsch thiazole synthesis, deketalization, and Fischer indole synthesis provides rapid and efficient access to highly functionalized, pharmacologically significant 2-(1H-indol-3-yl)thiazoles. These complex drug-like small molecules are generated in reaction times of less than 15 minutes and in high yields (38–82% over three chemical steps without isolation of intermediates).

        

      


        
[bookmark: N11672]
Key words

heterocycles - 
        indoles - 
        condensation - 
        tandem reactions - 
        microreactor - 
        microfluidic synthesis
      



      
[bookmark: N124D8]
Supporting Information



for this article is available online at http://www.thieme-connect.com/ejournals/toc/synthesis. Included are NMR spectra for final compounds and the structures of α-bromoketones 5a–l and hydrazines 10a–k.	
Supporting Information



    





 

[bookmark: ]

[bookmark: N124FB]
	
References



[bookmark: RL000-1]
	
[bookmark: JR000-1001]1a Chighine A, Sechi G, Bradley M. Drug Discovery Today 2007; 12: 459 





Crossref





	
[bookmark: JR000-1002]1b Huryn DM, Cosford ND. P. Annu. Rep. Med. Chem. 2007; 42: 401 












[bookmark: RL000-2]
	
[bookmark: BR000-2001]2a Baxendale IR, Hayward JJ, Lanners S, Ley SV, Smith CD. 
            Microreactors in Organic Synthesis and Catalysis
          . Wirth T. Wiley-VCH; Weinheim: 2008 





Google Scholar





	
[bookmark: BR000-2002]2b Ehrfeld W, Hessel V, Lowe H. Microreactors: New Technology for Modern Chemistry. Wiley-VCH; Weinheim: 2000 





CrossrefGoogle Scholar








[bookmark: RL000-3]



For recent selected reviews, see:
        
	
[bookmark: JR000-3001]3a Glasnov TN, Kappe CO. J. Heterocycl. Chem. 2011; 48: 11 







	
[bookmark: JR000-3002]3b Webb D, Jamison TF. Chem. Sci. 2010; 1: 675 







	
[bookmark: JR000-3003]3c Geyer K, Gustafsson T, Seeberger PH. Synlett 2009; 2382 





Article in Thieme Connect





	
[bookmark: JR000-3004]3d Mak XY, Laurino P, Seeberger PH. Beilstein J. Org. Chem. 2009; 5: No. 19 









	
[bookmark: JR000-3005]3e Weiler A, Junkers M. Pharm. Technol. 2009; S6: S10-S11 









	
[bookmark: JR000-3006]3f Baxendale IR, Hayward JJ, Ley SV. Comb. Chem. High Throughput Screening 2007; 10: 802 





Crossref





	
[bookmark: JR000-3007]3g Watts P. Curr. Opin. Drug Discovery Dev. 2004; 7: 807 












	
[bookmark: JR000-4]4 Kang L, Chung BG, Langer R, Khademhosseini A. Drug Discovery Today 2008; 13: 1 





Crossref





	
[bookmark: JR000-5]5 Grant D, Dahl R, Cosford ND. P. J. Org. Chem. 2008; 73: 7219 





Crossref





	
[bookmark: JR000-6]6 Herath A, Dahl R, Cosford ND. P. Org. Lett. 2010; 12: 412 





Crossref





	
[bookmark: JR000-7]7 Herath A, Cosford ND. P. Org. Lett. 2010; 12: 5182 





Crossref





	
[bookmark: JR000-8]8 Pagano N, Herath A, Cosford ND. P. J. Flow Chem. 2011; 1: 28 









	
[bookmark: JR000-9]9 Razzaq T, Kappe CO. Chem.–Asian J. 2010; 5: 1274 









	
[bookmark: JR000-10]10 Daugan A, Grondin P, Ruault C, Le Monnier de Gouville A.-C, Coste H, Linget J.-M, Kirilovsky J, Hyafil F, Labaudinière R. J. Med. Chem. 2003; 46: 4533 





Crossref






[bookmark: RL000-11]
	
[bookmark: JR000-11001]11a Moody CJ, Roffey JR. A, Stephens MA, Stratford I. J. Anti-Cancer Drugs 1997; 8: 489 









	
[bookmark: JR000-11002]11b Mezencev R, Updegrove T, Kutschy P, Repovská M, McDonald JF. J. Nat. Med. 2011; 65: 488 





Crossref








[bookmark: RL000-12]
	
[bookmark: JR000-12001]12a Moody CJ, Roffey JR. A, Swann E, Lockyer S, Houlbrook S, Stratford I. J. Anti-Cancer Drugs 1999; 10: 577 









	
[bookmark: JR000-12002]12b Moody CJ, Swann E. J. Med. Chem. 1995; 38: 1039 





Crossref








	
[bookmark: JR000-13]13 Wahab B, Ellames G, Passey S, Watts P. Tetrahedron 2010; 66: 3861 





Crossref





	
[bookmark: JR000-14]14 O’Brien AG, Levesque F, Seeberger PH. Chem. Commun. 2011; 47: 2688 





Crossref






[bookmark: RL000-15]
	
[bookmark: JR000-15001]15a Zamir LO, Nguyen C. J. Labelled Compd. Radiopharm. 1988; 25: 1189 





Crossref





	
[bookmark: JR000-15002]15b Paquette LA, Efremov I. J. Am. Chem. Soc. 2001; 123: 4492 










[bookmark: RL000-16]



For boronic acid synthesis, see:
        
	
[bookmark: JR000-16001]16a Vazquez E, Davies IW, Payack JF. J. Org. Chem. 2002; 67: 7551 





CrossrefPubMed





	
[bookmark: JR000-16002]16b For boronic acid reactions, see:  Pagano N, Maksimoska J, Bregman H, Williams DS, Webster RD, Xue F, Meggers E. Org. Biomol. Chem. 2007; 5: 1218 





CrossrefPubMed





	
[bookmark: JR000-16003]16c See also:  de Koning CB, Michael JP, Rousseau AL. J. Chem. Soc., Perkin Trans. 1 2000; 1705 












	
[bookmark: JR000-17]17 Tietze L.-F, Meier H, Voβ E. Synthesis 1988; 274 





Article in Thieme Connect





	
[bookmark: JR000-18]18 Klaver WJ, Hiemstra H, Speckamp WN. J. Am. Chem. Soc. 1989; 111: 2588 





Crossref










 

	
Supplementary Material





	
Supporting Information











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.205.135.189
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  