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Abstract


Alkyl 2-(3-alkyl-4-oxo-2-thioxothiazolidin-5-ylidene)acetates react with hydrazonoyl chlorides in the presence of triethylamine to afford tetrasubstituted pyrazole derivatives. Formally, this transformation is regarded as a 1,3-dipolar cycloaddition of the exocyclic carbon–carbon double bond of the thioxothiazolidine derivatives with nitrile imines generated in situ. This efficient method provides fast access to a range of structurally diverse pyrazoles. The structure of a typical product is confirmed by X-ray crystallography.
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X-ray diffraction was carried out on a STOE IPDS 2T diffractometer with graphite monochromated MoKα radiation. A single crystal suitable for X-ray analysis was obtained from DMF solution and mounted on a glass fiber for data collection. Compound 3f crystallized in the  monoclinic crystal system and P21/n (14) space group. For the unit cell, a = 16.063(3) Å, b = 7.7382(15) Å, c = 17.916(4) Å, β = 93.49(3)°, Z = 4, cell volume = 2222.8(8) Å3, and orientation matrixes for data collection were obtained by least-square refinement of the diffraction data from 3914 reflections for compound 3f. Diffraction data were collected in a series of ω scans in 1° oscillations and integrated using the STOE X-AREA software package (see Ref. 27). Numerical absorption correction was applied using X-Red32 software. The structure was solved by direct methods and subsequent difference Fourier maps, and then refined on F
          2 to final R1 = 0.0499 and wR2 (all data) = 0.0976 by a full-matrix least-squares procedure using anisotropic displacement parameters. Atomic factors are from the International Tables for X-ray Crystallography. All non-hydrogen atoms were refined with anisotropic displacement parameters. Hydrogen atoms were placed in ideal positions and refined as riding atoms with relative isotropic displacement parameters. All refinements were performed using the X-STEP32, SHELXL-2014 and WinGX-2013.3 programs (see Ref. 28). 









	
[bookmark: OR000-26]26 CCDC 1584414 contains the supplementary crystallographic data for this paper. The data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/getstructures. 









	
[bookmark: BR000-27]27 X-AREA: Program for the Acquisition and Analysis of Data, Version 1.30. STOE & Cie GmbH; Darmstadt: 2005 





Google Scholar






[bookmark: RL000-28]



For details, see:
        
	
[bookmark: JR000-28001]28a 
            
              Farrugia LJ. 
            
          J. Appl. Cryst. 1999; 32: 837 





Crossref





	
[bookmark: JR000-28002]28b 
            
              Allen FH. 
            
          
            
              Johnson O. 
            
          
            
              Shields GP. 
            
          
            
              Smith BR. 
            
          
            
              Towler M. 
            
          J. Appl. Cryst. 2004; 37: 335 





Crossref





	
[bookmark: JR000-28003]28c 
            
              Macrae CF. 
            
          
            
              Edgington PR. 
            
          
            
              McCabe P. 
            
          
            
              Pidcock E. 
            
          
            
              Shields GP. 
            
          
            
              Taylor R. 
            
          
            
              Towler M. 
            
          
            
              van der Streek J. 
            
          J. Appl. Cryst. 2006; 39: 453 





Crossref





	
[bookmark: BR000-28004]28d 
            
              Burnett MN. 
            
          
            
              Johnson CK. 
            
          
            ORTEP-III Report ORNL-6895
          . Oak Ridge National Laboratory; Tennessee, USA: 1996 





Google Scholar





	
[bookmark: JR000-28005]28e 
            
              Spek AL. 
            
          J. Appl. Cryst. 2003; 36: 7 





Crossref





	
[bookmark: JR000-28006]28f 
            
              Sheldrick GM. 
            
          Acta Crystallogr. Sect. A 2008; 64: 112 





CrossrefPubMed





	
[bookmark: JR000-28007]28g 
            
              Coppens P. 
            
          
            
              Leiserowitz L. 
            
          
            
              Rabinovich D. 
            
          Acta Crystallogr. 1965; 18: 1035 





Crossref







    




 

	
Supplementary Material





	
Supporting Information











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.158.56.96
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  