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                    Abstract
Two new Zn(II)/Co(II) coordination polymers, [Zn1.5(pmda)(OH)(bipy)]2n·2nH2O (1) and [Co(pmda)(bib)]n (2) (H2pmda = 4,4′-[1,2-phenylenebis(methyleneoxy)]dibenzoic acid, bipy = 4,4′-bipyridine, bib = 1,4-bis(imidazol-1-yl)-butane), have been prepared under hydrothermal conditions. Their structure were determined by single-crystal X-ray diffraction analysis, and further characterized by elemental analysis, IR spectra TG, and powder X-ray diffraction analysis. Complexes 1 and 2 both exhibit two-dimensional network structures and the intermolecular hydrogen bonding, π-π stacking interactions extend them into 3D supramolecular architectures, which play an important role in stabilizing them. The solid-state luminescent property of 1 and 2 were characterized and the results revealed that they exhibit fascinating photoluminescence properties. In addition, the sensing property of only 1 has been examined briefly. The quantum-chemical calculations of complex 1 have been performed on ‘molecular fragments’ extracted from the crystal structure using the PBE0/LANL2DZ method built in Gaussian 16 Program.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        TWO Zn(II) AND Co(II) COORDINATION POLYMERS WITH 3-FOLD RIGHT-HANDED HELICAL CHAINS: SYNTHESES, STRUCTURAL CHARACTERIZATION, AND PHOTOLUMINESCENT PROPERTY
                                        
                                    

                                    
                                        Article
                                        
                                         01 May 2021
                                    

                                

                                Y. Liu, W. Li, … W. -W. Fu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Synthesis, Crystal Structure and Theoretical Calculations of Two Zn (II) Coordination Polymers Based on 2,5-Dihydroxyterephthalic Acid
                                        
                                    

                                    
                                        Article
                                        
                                         28 August 2018
                                    

                                

                                Han-Yang Sun, Xue Li, … Jia-Jun Wang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Syntheses, Structures, and Photoluminescence Properties of Two New Zinc(II) Coordination Polymers Constructed by Rigid Carboxylic Acid Ligand
                                        
                                    

                                    
                                        Article
                                        
                                         19 June 2023
                                    

                                

                                Y. P. Li, G. L. Li, … G. Z. Liu

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	K. G. Liu, F. Rouhani, X. M. Gao, et al. (2020). Catal. Sci. Technol. 10, 757–767.
CAS 
    
                    Google Scholar 
                

	Y. Pan, Q. J. Ding, H. J. Xu, et al. (2019). CrystEngComm. 21, 4578–4585.
Article 
    CAS 
    
                    Google Scholar 
                

	G. Z. Liu, L. Y. Xin, L. Y. Wang. (2011). CrystEngComm. 13, 3013–3020.

	M. Zhang, M. W. Chen, Y. F. Bi, et al. (2019). J. Mater. Chem. A. 7, 12893–12899.
Article 
    CAS 
    
                    Google Scholar 
                

	X. L. Wang, R. Zhang, X. Wang, et al. (2016). Inorg. Chem. 55, 6384–6393.
Article 
    CAS 
    
                    Google Scholar 
                

	X. M. Li, Y. R. Pan, B. Liu, et al. (2020). Chinese. J. Struct. Chem. 39, 955–959.
CAS 
    
                    Google Scholar 
                

	J. Wang, C. Y. Bao, S. L. Zhang. (2021). CrystEngComm. 23, 741–747.

	J. Q. Liu, Z. D. Luo, Y. Pan, et al. (2020). Coord. Chem. Rev. 406, 213415.

	X. M. Tian, S. L. Yao, C. Q. Qiu, et al. (2020). Inorg. Chem. 59, 2803–2810.
Article 
    CAS 
    
                    Google Scholar 
                

	A. Dutta, A. Singh, X. X. Wang, et al. (2020). CrystEngComm. 22, 7736–7781.
Article 
    CAS 
    
                    Google Scholar 
                

	H. Y. Sun, X. Li, Z. R. Wang, et al. (2018). J. Cluster Sci. 29, 1275–1283.
Article 
    CAS 
    
                    Google Scholar 
                

	Y. P. Wu, J. W. Tian, S. Liu, et al. (2019). Angew. Chem. Int. Ed. 58, 12185–12189.
Article 
    CAS 
    
                    Google Scholar 
                

	K. Kasai, M. Aoyagi, and M. Fujita (2000). J. Am. Chem. Soc. 122, 2140–2141.
Article 
    CAS 
    
                    Google Scholar 
                

	A. Kirchon, L. Feng, H. F. Drake, et al. (2018). Chem. Soc. Rev. 47, 8611–8638.
Article 
    CAS 
    
                    Google Scholar 
                

	B. Wang, X. L. Lv, D. W. Feng, et al. (2016). J. Am. Chem. Soc. 138, 6204–6216.
Article 
    CAS 
    
                    Google Scholar 
                

	X. M. Li, J. Q. Yang, Y. R. Pan, et al. (2020). Chin. J. Inorg. Chem. 36, 730–736.
CAS 
    
                    Google Scholar 
                

	X. J. Li, A. Liu, X. D. Du, et al. (2019). Transit. Metal Chem. 44, 311–319.
Article 
    CAS 
    
                    Google Scholar 
                

	G. M. Sheldrick, SHELXS-2018, Programs for X-ray Crystal Structure Solution (University of Göttingen, Göttingen, Germany, 2018).

                    Google Scholar 
                

	G. M. Sheldrick, SHELXL-2018, Programs for X-ray Crystal Structure Refinement (University of Göttingen, Göttingen, Germany, 2018).

                    Google Scholar 
                

	J. Wang, Y. Pan, L. Lu. (2019). J. Mole. Struc. 1196, 194–200.

	M. Devereux, D. O. Shea, A. Kellett, et al. (2007). Inorg. Biochem. 101, 881–892.
Article 
    CAS 
    
                    Google Scholar 
                

	S. Ruchi and K. P. Bharadwaj (2013). Cryst. Growth Des. 13, 3722–3733.
Article 
    
                    Google Scholar 
                

	X. Bing, J. Xie, H. M. Hu, et al. (2014). Cryst. Growth Des. 14, 1629–1641.
Article 
    
                    Google Scholar 
                

	X. D. Guo, G. S. Zhu, Q. R. Fang, et al. (2005). Inorg. Chem. 44, 3850–3855.
Article 
    CAS 
    
                    Google Scholar 
                

	J. Tao, M. L. Tong, J. X. Shi, et al. (2000). Chem. Commun. 20, 2043–2044.
Article 
    
                    Google Scholar 
                

	L. L. Wen, Z. D. Lu, J. G. Lin, et al. (2007). Cryst. Growth Des. 7, 93–99.
Article 
    CAS 
    
                    Google Scholar 
                

	J. G. Lin, S. Q. Zang, Z. F. Tian, et al. (2007). CrystEngComm. 9, 915–921.
Article 
    CAS 
    
                    Google Scholar 
                

	G. G. Mohamed and N. E. A. El-Gamel (2004). Spectrochim. Acta, Part A 60, 3141–3154.
Article 
    
                    Google Scholar 
                

	G. L. Li, G. Z. Liu, L. L. Huang, et al. (2014). J Inorg Organomet Polym. 24, 617–623.
Article 
    CAS 
    
                    Google Scholar 
                

	A. Rodriguez-Dieguez, A. Salinas-Castillo, A. Sironi, et al. (2010). CrystEng- Comm. 12, 1876–1879.
Article 
    
                    Google Scholar 
                

	H. Y. Bai, J. F. Ma, J. Yang, et al. (2010). Cryst. Growth Des. 10, 1946–1959.
Article 
    CAS 
    
                    Google Scholar 
                

	M. Ernzerhof and G. E. Scuseria (1999). J. Chem. Phys. 110, 5029–5036.
Article 
    CAS 
    
                    Google Scholar 
                

	C. Adamo and V. J. Barone (1999). J. Chem. Phys. 110, 6158–6170.
Article 
    CAS 
    
                    Google Scholar 
                

	T. H. Dunning and P. J. Hay Jr., in H. F. Schaefer (ed.), Modern Theoretical Chemistry (Plenum, New York, 1976), p. 1.

                    Google Scholar 
                

	M. J. Frisch, G. W. Trucks, H. B. Schlegel. et al. (2016). Gaussian 16(Gaussian Inc., Wallingford)


Download references




Acknowledgments
This work was supported by the Science and Technology Development Project of Jilin Provincial Science & Technology Department (2015052006JH) and the Science and Technology Research Projects of the Education Department of Jilin Province (2016219). Program supports from State Key Laboratory of Theoretical and Computational Chemistry of Tonghua Normal University are gratefully acknowledged.


Author information
Authors and Affiliations
	Faculty of Chemistry, Tonghua Normal University, Tonghua, 134002, China
Xiu-Mei Li & Ya-Ru Pan

	State Key Laboratory of Inorganic Synthesis and Preparative Chemistry, Jilin University, Zhuhai, 519041, China
Zhi-Tao Wang & Valentin Valtchev


Authors	Xiu-Mei LiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhi-Tao WangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Valentin ValtchevView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ya-Ru PanView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Valentin Valtchev.


Ethics declarations

              
              
                Conflict of interest

                The authors declare that they have no conflict of interest.

              
              
                Ethical Approval

                All the ethical guidelines have been adhered.

              
            

Additional information
Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


Supplementary Information

Below is the link to the electronic supplementary material.
Fig. S1
. IR spectra of complex 1 (TIF 126 kb)


Fig. S2
. IR spectra of complex 2 (TIF 113 kb)


Fig. S3
. TG curves of complexes 1 and 2 (TIF 229 kb)


Fig. S4
. PXRD patterns of complexes 1 and 2 at room temperature. The red line is simulated and the black line is experimental (TIF 177 kb)





Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Li, XM., Wang, ZT., Valtchev, V. et al. Syntheses, Crystal Structures and NBO Calculation of Two New Zn(II)/Co(II) Coordination Polymers.
                    J Clust Sci 33, 1083–1091 (2022). https://doi.org/10.1007/s10876-021-02042-3
Download citation
	Received: 09 November 2020

	Accepted: 28 February 2021

	Published: 11 March 2021

	Issue Date: May 2022

	DOI: https://doi.org/10.1007/s10876-021-02042-3


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
	Hydrothermal synthesis
	Crystal structure Zn(II) complex Co(II) complex
	Natural bond orbital
	Luminescent property








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.205.43.164
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    