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                    Abstract
5-(3,4-Dichlorophenyl)-3-{[4-(2-pyridyl)piperazine-1-yl)]methyl}-1,3,4-oxadiazole-2(3H)-one C18H17Cl2N5O2 (3) is synthesized and characterized by IR, 1H NMR, 13C NMR, elemental analyses, single-crystal X-ray diffraction, and the molecular structure is also optimized at the B3LYP/6-31G(d,p) level using density functional theory (DFT). All data obtained from the spectral studies support the structural properties of 3. The molecules are linked principally by C-H…O hydrogen bonds involving carbonyl atoms and carboxylate O atoms, forming R
                  22
                  
                (16) and R
                  24
                  
                 (20) rings that link to give a one-dimensional network of molecules. An extensive two-dimensional network of C-H…O hydrogen bonds and π…π interactions are responsible for crystal stabilization.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Synthesis, structural characterization, and DFT calculations of 3-buthyl-4-(3-methyl-3-mesitylcyclobut-1-yl)-1,3-thiazole-2(3H)-thione
                                        
                                    

                                    
                                        Article
                                        
                                         01 March 2016
                                    

                                

                                B. Şen, E. Barim, … M. Aygün

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Synthesis, Crystal Structure, and DFT Study of a New Compound 6-(2-Fluorophenyl)-N-(p-Tolyl)Imidazo[1,2-A]Pyridine-2-Carboxamide
                                        
                                    

                                    
                                        Article
                                        
                                         01 December 2019
                                    

                                

                                Y. Qin, D. Long, … C. Zhao

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        SYNTHESIS, X-RAY STRUCTURE ANALYSIS, AND VIBRATIONAL SPECTRAL STUDIES OF 1-(3-((6-BROMOPYRIDO[2,3-d]PYRIMIDIN-4-YL) OXY)PHENYL)-3-CYCLOPENTYLUREA
                                        
                                    

                                    
                                        Article
                                        
                                         01 January 2022
                                    

                                

                                R. -S. Luo, S. -N. Mao, … Z. -Y. Huang

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Y. Sawada, T. Yanai, H. Nakagawa, et al., Pest Manag. Sci., 59, No. 9, 49 (2003).
Article 
    CAS 
    
                    Google Scholar 
                

	A. M. R. Bernardino, A. O. Gomes, K. S. A. Charret, et al., Eur. J. Med. Chem., 41, No. 1, 80 (2006).
Article 
    CAS 
    
                    Google Scholar 
                

	H. K. Misra, Arch. Pharm., 316, 487 (2006).
Article 
    
                    Google Scholar 
                

	F. Macaev, G. Rusu, S. Pogrebnoi, et al., Bioorg. Med. Chem., 13, No. 16, 4842 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	L. Jin, J. Chen, B. Song, et al., Bioorg Med. Chem. Lett., 16, No. 19, 5036 (2006).
Article 
    CAS 
    
                    Google Scholar 
                

	T. M. C. Tan, Y. Chen, K. H. Kong, et al., Antiviral Res., 71, No. 1, 7 (2006).
Article 
    CAS 
    
                    Google Scholar 
                

	J. Patole, U. Sandbhor, S. Padhyde, et al., Bioorg. Med. Chem. Lett., 13, No. 1, 51 (2003).
Article 
    CAS 
    
                    Google Scholar 
                

	A. Almasirad, S. A. Tabatabai, M. Faizi, et al., Bioorg. Med. Chem. Lett., 14, No. 24, 6057 (2004).
Article 
    CAS 
    
                    Google Scholar 
                

	Z. H. Chohan, H. Pervez, K. M. Khan, et al., Enzyme Inhib. Med. Chem., 20, No. 1, 81 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	M. D. Mullican, M. W. Wilson, D. T. Connor, et al., J. Med. Chem., 36, No. 8, 1090 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	M. Amir and S. Kumar, Acta Pharm., 57, 31 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	P. V. Frank, K. S. Girish, and B. Kalluraya, J. Chem. Sci., 119, 41 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	P. Mishra, H. Rajak, and A. Mehta, J. Gen. Appl., Microbiol., 51, 133 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	M. Koksal, S. S. Bilge, A. Bozkurt, et al., Arzneimittel-Forschung (Drug Research), 58, No. 10, 510 (2008).
CAS 
    
                    Google Scholar 
                

	Stoe & Cie, X-AREA (Version 1.18.) and X-RED32 (Version 1.04.). Stoe & Cie, Germany, Darmstadt (2002).

	G. M. Sheldrick, Acta Crystallogr., A64, 112 (2008).
CAS 
    
                    Google Scholar 
                

	L. J. Farrugia, J. Appl. Crystallogr., 32, 837 (1999).
Article 
    CAS 
    
                    Google Scholar 
                

	L. J. Farrugia, J. Appl. Crystallogr., 30, 565 (1997).
Article 
    CAS 
    
                    Google Scholar 
                

	A. D. Becke, J. Chem. Phys., 98, 5648 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	C. Lee, W. Yang, and R. G. Parr, Phys. Rev. B, 37, 785 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	H. B. Schlegel, J. Comput. Chem., 3, 214 (1982).
Article 
    CAS 
    
                    Google Scholar 
                

	C. Peng, P. Y. Ayala, H. B. Schlegel, et al., J. Comput. Chem., 17, 49 (1996).
Article 
    CAS 
    
                    Google Scholar 
                

	M. J. Frisch, G. W. Trucks, H. B. Schlegel, et al. GAUSSIAN-03, Revision E.01, Gaussian, Inc., Pittsburgh, PA (2003).

                    Google Scholar 
                

	A. Frisch, R. II Dennington, T. Keith, et al. GAUSSVİEW, Reference, Vol 4.0, Gaussian Inc, Pittsburgh, PA (2007).

                    Google Scholar 
                

	A. Thiruvalluvar, M. Subramanyam, B. Lingappa, et al., Acta Crystallogr., E63, o3425 (2007).
CAS 
    
                    Google Scholar 
                

	J. P. Jasinski, R. J. Butcher, A. N. Mayekar, et al., J. Chem. Crystallogr., 39, 761 (2009).
Article 
    CAS 
    
                    Google Scholar 
                

	D. Cremer and J. A. Pople, J. Am. Chem. Soc., 97, 1354 (1975).
Article 
    CAS 
    
                    Google Scholar 
                

	J. Bernstein, R. E. Davis, L. Shimoni, et al., Angew. Chem. Int. Ed. Eng., 34, 1555 (1995).
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Physics, Faculty of Arts and Sciences, Ondokuz Mayıs University, Samsun, Turkey
Z. S. Şahin & Ş. Işık

	Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Yeditepe University, İstanbul, Turkey
İ. Özkan & M. Köksal


Authors	Z. S. ŞahinView author publications
You can also search for this author in
                        PubMed Google Scholar



	İ. ÖzkanView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. KöksalView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ş. IşıkView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Z. S. Şahin.


Additional information
Original Russian Text Copyright © 2012 by Z. S. Şahin, İ. Özkan, M. Köksal, Ş. Işık
The text was submitted by the authors in English. Zhurnal Strukturnoi Khimii, Vol. 53, No. 5, pp. 957–961, September–October, 2012.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Şahin, Z.S., Özkan, İ., Köksal, M. et al. 5-(3,4-dichlorophenyl)-3-{[4-(2-pyridyl)piperazine-1-yl]methyl}-1,3,4-oxadiazole-2(3H)-one: Synthesis, characterization, X-ray and DFT structures.
                    J Struct Chem 53, 938–942 (2012). https://doi.org/10.1134/S0022476612050162
Download citation
	Received: 05 November 2011

	Published: 02 December 2012

	Issue Date: September 2012

	DOI: https://doi.org/10.1134/S0022476612050162


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
	1,3,4-oxadiazole
	piperazine ring
	synthesis
	X-ray crystallography
	DFT








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.84.202.224
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    