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Abstract

New bisimidazolium salts based on pyrogallol with flexible ethyl
and p-xylyl spacers and with a series
of different counterions were prepared. ¹H NMR
studies showed a good linear correlation of the chemical shift with
the radius of the anion.


Key words

ionic liquid - heterocycles - substituent effects - spectroscopy - halogens






Supporting Information for this article is available online:
	
Supporting Information











References

	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2A]2a 
             Meek ST. 
             Greathouse JA. 
             Allendorf MD. 
            Adv. Mater.
(Weinheim, Ger.) 
            2011, 
            23: 
            249 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2B]2b 
             Ma L. 
             Lin W.  In  
              Functional
Metal-Organic Frameworks: Gas Storage, Separation and Catalysis
              
            Vol.
293: 
             Schröder M. 
            Springer; 
            Heidelberg: 
            2010. 
             p.175 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2C]2c 
             Jiang J.-X. 
             Cooper A.  In  
              Functional
Metal-Organic Frameworks: Gas Storage, Separation and Catalysis
              
            Vol.
293: 
             Schröder M. 
            Springer; 
            Heidelberg: 
            2010. 
             p.1 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2D]2d 
             Hu J. 
             Huang L. 
             Yao X. 
             Qin L. 
             Li Y. 
             Guo Z. 
             Zheng H. 
             Xue Z. 
            Inorg.
Chem. 
            2011, 
            50: 
            2404 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2E]2e 
             Xu Y. 
             Chen P.-K. 
             Che Y.-X. 
             Zheng J.-M. 
            Eur. J. Inorg. Chem. 
            2010, 
            2010: 
            5478 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2F]2f 
             Liu G. 
             Xu Y. 
             Nishihara S. 
             Ren X. 
            Russ. J. Coord. Chem. (Engl. Transl.) 
            2010, 
            36: 
            739 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2G]2g 
             Hua Q. 
             Su Z. 
             Zhao Y. 
             Okamura T.-a. 
             Xu G.-C. 
             Sun W.-Y. 
             Ueyama N. 
            Inorg. Chim. Acta 
            2010, 
            363: 
            3550 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2H]2h 
             Sun H. 
             Lu Z. 
             Han J. 
             Pan Y. 
            Inorg. Chem. Commun. 
            2010, 
            13: 
            1131 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2I]2i 
             Wang P.-F. 
             Duan Y. 
             Cao D.-K. 
             Li Y.-Z. 
             Zheng L.-M. 
            Dalton Trans. 
            2010, 
            39: 
            4559 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2J]2j 
             Yang J. 
             Ma J.-F. 
             Liu Y.-Y. 
             Batten SR. 
            CrystEngComm 
            2009, 
            11: 
            151 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2K]2k 
             Zhang L.-P. 
             Ma J.-F. 
             Pang Y.-Y. 
             Ma J.-C. 
             Yang J. 
            CrystEngComm 
            2010, 
            12: 
            4433 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2L]2l 
             Hu L. 
             Hanson BE. 
             Slebodnick C. 
             Spencer EC. 
            Inorg. Chem. Commun. 
            2008, 
            11: 
            1412 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2M]2m 
             Hu L. 
             Spencer EC. 
             Wang G. 
             Yee G. 
             Slebodnick C. 
             Hanson BE. 
            Inorg. Chem. Commun. 
            2008, 
            11: 
            982 
          




Google Scholar





	
[bookmark: RZ56311SS-2][bookmark: RZ56311SS-2N]2n 
             Wen L.-L. 
             Dang D.-B. 
             Duan C.-Y. 
             Li Y.-Z. 
             Tian Z.-F. 
             Meng Q.-J. 
            Inorg. Chem. 
            2005, 
            44: 
            7161 
          




Google Scholar





	
[bookmark: RZ56311SS-3][bookmark: RZ56311SS-3A]3a 
             Schuster O. 
             Yang L. 
             Raubenheimer HG. 
             Albrecht M. 
            Chem.
Rev. 
            2009, 
            109: 
            3445 
          




Google Scholar





	
[bookmark: RZ56311SS-3][bookmark: RZ56311SS-3B]3b 
             Jacobsen H. 
             Correa A. 
             Poater A. 
             Costabile C. 
             Cavallo L. 
            Coord.
Chem. Rev. 
            2009, 
            253: 
            687 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4A]4a 
             Yeung AD. 
             Ng PS. 
             Huynh HV. 
            J. Organomet. Chem. 
            2011, 
            696: 
            112 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4B]4b 
             Hiltner O. 
             Boch FJ. 
             Brewitz L. 
             Härter P. 
             Drees M. 
             Herdtweck E. 
             Herrmann WA. 
             Kühn FE. 
            Eur. J. Inorg.
Chem. 
            2010, 
            2010: 
            5284 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4C]4c 
             Cao C. 
             Zhuang Y. 
             Zhao J. 
             Peng Y. 
             Li X. 
             Shi Z. 
             Pang G. 
             Shi Y. 
            Inorg.
Chim. Acta 
            2010, 
            363: 
            3914 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4D]4d 
             Zuo W. 
             Braunstein P. 
            Organometallics 
            2010, 
            29: 
            5535 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4E]4e 
             Riederer SKU. 
             Gigler P. 
             Högerl MP. 
             Herdtweck E. 
             Bechlars B. 
             Herrmann WA. 
             Kühn FE. 
            Organometallics 
            2010, 
            29: 
            5681 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4F]4f 
             Truscott BJ. 
             Klein R. 
             Kaye PT. 
            Tetrahedron Lett. 
            2010, 
            51: 
            5041 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4G]4g 
             Lu C. 
             Gu S. 
             Chen W. 
             Qiu H. 
            Dalton Trans. 
            2010, 
            39: 
            4198 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4H]4h 
             Unger Y. 
             Zeller A. 
             Taige MA. 
             Strassner T. 
            Dalton Trans. 
            2009, 
            4786 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4I]4i 
             Danopoulos AA. 
             Pugh D. 
             Smith H. 
             Saßmannshausen J. 
            Chem. Eur.
J. 
            2009, 
            15: 
            5491 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4J]4j 
             Inamoto K. 
             Kuroda J.-i. 
             Kwon E. 
             Hiroya K. 
             Doi T. 
            J.
Organomet. Chem. 
            2009, 
            694: 
            389 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4K]4k 
             Pugh D. 
             Boyle A. 
             Danopoulos AA. 
            Dalton
Trans. 
            2008, 
            1087 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4L]4l 
             Scheele UJ. 
             Dechert S. 
             Meyer F. 
            Tetrahedron Lett. 
            2007, 
            48: 
            8366 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4M]4m 
             Scherg T. 
             Schneider SK. 
             Frey GD. 
             Schwarz J. 
             Herdtweck E. 
             Herrmann WA. 
            Synlett 
            2006, 
            2894 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4N]4n 
             Khan SS. 
             Liebscher J. 
            Synthesis 
            2010, 
            2609 
          




Google Scholar





	
[bookmark: RZ56311SS-4][bookmark: RZ56311SS-4O]4o 
             Marek A. 
             Kulhánek J. 
             Bure F. 
            Synthesis 
            2009, 
            325 
          




Google Scholar





	
[bookmark: RZ56311SS-5]Such bisimidazolium ligands might
be useful alternatives to phosphorous ligands. For recent applications
see:

	
[bookmark: RZ56311SS-5][bookmark: RZ56311SS-5A]5a 
             Airiau E. 
             Chemin C. 
             Girard N. 
             Lonzi G. 
             Mann A. 
             Petricci E. 
             Salvadori J. 
             Taddei M. 
            Synthesis 
            2010, 
            2901 
          




Google Scholar





	
[bookmark: RZ56311SS-5][bookmark: RZ56311SS-5B]5b 
             Bournaud C. 
             Chung F. 
             Luna AP. 
             Pasco M. 
             Errasti G. 
             Lecourt T. 
             Micouin L. 
            Synthesis 
            2009, 
            869 
          




Google Scholar





	
[bookmark: RZ56311SS-5][bookmark: RZ56311SS-5C]5c 
             Tappe FMJ. 
             Trepohl VT. 
             Oestreich M. 
            Synthesis 
            2010, 
            3037 
          




Google Scholar





	
[bookmark: RZ56311SS-6][bookmark: RZ56311SS-6A]6a 
             Binnemans K. 
            Chem. Rev. 
            2005, 
            105: 
            4148 
          




Google Scholar





	
[bookmark: RZ56311SS-6][bookmark: RZ56311SS-6B]6b 
             Axenov KV. 
             Laschat S. 
            Materials 
            2011, 
            4: 
            206 
          




Google Scholar





	
[bookmark: RZ56311SS-7][bookmark: RZ56311SS-7A]7a 
             Goossens K. 
             Nockemann P. 
             Driesen K. 
             Goderis B. 
             Görller-Walrand C. 
             Hecke KV. 
             Meervelt LV. 
             Pouzet E. 
             Binnemans K. 
             Cardinaels T. 
            Chem. Mater. 
            2008, 
            20: 
            157 
          




Google Scholar





	
[bookmark: RZ56311SS-7][bookmark: RZ56311SS-7B]7b 
             Goossens K. 
             Wellens S. 
             Van Hecke K. 
             Van Meervelt L. 
             Cardinaels T. 
             Binnemans K. 
            Chem.
Eur. J. 
            2011, 
            17: 
            4291 
          




Google Scholar





	
[bookmark: RZ56311SS-7][bookmark: RZ56311SS-7C]7c 
             Luo S.-C. 
             Sun S. 
             Deorukhkar AR. 
             Lu J.-T. 
             Bhattacharyya A. 
             Lin IJB. 
            J. Mater. Chem. 
            2011, 
            21: 
            1866 
          




Google Scholar





	
[bookmark: RZ56311SS-7][bookmark: RZ56311SS-7D]7d 
             Rettenmeier E. 
             Tokarev A. 
             Blanc C. 
             Dieudonné P. 
             Guari Y. 
             Hesemann P. 
            J. Colloid Interface Sci. 
            2011, 
            356: 
            639 
          




Google Scholar





	
[bookmark: RZ56311SS-7][bookmark: RZ56311SS-7E]7e 
             Wiggins KM. 
             Kerr RL. 
             Chen Z. 
             Bielawski CW. 
            J.
Mater. Chem. 
            2010, 
            20: 
            5709 
          




Google Scholar





	[bookmark: RZ56311SS-8]8 
             Demus D. 
             Goodby JW. 
             Gray GW. 
             Spiess HW. 
             Vill V. 
             
              Handbook of Liquid Crystals
              
            Wiley-VCH; 
            Weinheim: 
            1998. 
          






Google Scholar





	[bookmark: RZ56311SS-9]9 
             Li X. 
             Bruce DW. 
             Shreeve JM. 
            J.
Mater. Chem. 
            2009, 
            19: 
            8232 
          






CrossrefGoogle Scholar





	[bookmark: RZ56311SS-10]10 
             Bara JE. 
             Hatakeyama ES. 
             Wiesenauer BR. 
             Zeng X. 
             Noble RD. 
             Gin DL. 
            Liq.
Cryst. 
            2010, 
            37: 
            1587 
          






CrossrefGoogle Scholar





	
[bookmark: RZ56311SS-11][bookmark: RZ56311SS-11A]11a 
             Barón M. 
            Pure Appl. Chem. 
            2001, 
            73: 
            845 
          




Google Scholar





	
[bookmark: RZ56311SS-11][bookmark: RZ56311SS-11B]11b 
             Tschierske C. 
             Pelzl G. 
             Diele S. 
            Angew.
Chem. 
            2004, 
            116: 
            6340 
          




Google Scholar





	[bookmark: RZ56311SS-12]12 
             Nguyen H.-T. 
             Destrade C. 
             Malthécte J. 
            Adv.
Mater. (Weinheim, Ger.) 
            1997, 
            9: 
            375 
          






CrossrefGoogle Scholar





	[bookmark: RZ56311SS-13]13 
             Praefcke K. 
             Kohne B. 
             Gündogan B. 
             Singer D. 
             Demus D. 
             Diele S. 
             Pelzl G. 
             Bakowsky U. 
            Mol. Cryst. Liq. Cryst. 
            1991, 
            198: 
            393 
          






CrossrefGoogle Scholar





	[bookmark: RZ56311SS-14]14 
             Berdagué P. 
             Munier M. 
             Judeinstein P. 
             Bayle J.-P. 
             Nagaraja CS. 
             Ramanathan KV. 
            Liq. Cryst. 
            1999, 
            26: 
            211 
          






CrossrefGoogle Scholar





	
[bookmark: RZ56311SS-15][bookmark: RZ56311SS-15A]15a 
             Li W. 
             Zhang J. 
             Li B. 
             Zhang M. 
             Wu L. 
            Chem. Commun. 
            2009, 
            5269 
          




Google Scholar





	
[bookmark: RZ56311SS-15][bookmark: RZ56311SS-15B]15b 
             Goossens K. 
             Nockemann P. 
             Driesen K. 
             Goderis B. 
             Görller-Walrand C. 
             Van Hecke K. 
             Van Meervelt L. 
             Pouzet E. 
             Binnemans K. 
             Cardinaels T. 
            Chem.
Mater. 
            2007, 
            20: 
            157 
          




Google Scholar





	[bookmark: RZ56311SS-16]16 
             Percec V. 
             Aqad E. 
             Peterca M. 
             Rudick JG. 
             Lemon L. 
             Ronda JC. 
             De B B. 
             Heiney PA. 
             Meijer EW. 
            J.
Am. Chem. Soc. 
            2006, 
            128: 
            16365 
          






CrossrefGoogle Scholar





	
[bookmark: RZ56311SS-17][bookmark: RZ56311SS-17A]17a 
             Avent AG. 
             Chaloner PA. 
             Day MP. 
             Seddon KR. 
             Welton T. 
            J.
Chem. Soc., Dalton Trans. 
            1994, 
            3405 
          




Google Scholar





	
[bookmark: RZ56311SS-17][bookmark: RZ56311SS-17B]17b 
             Bossé E. 
             Den Auwer C. 
             Berthon C. 
             Guilbaud P. 
             Grigoriev MS. 
             Nikitenko S. 
             Naour CL. 
             Cannes CL. 
             Moisy P. 
            Inorg. Chem. 
            2008, 
            47: 
            5746 
          




Google Scholar





	
[bookmark: RZ56311SS-17][bookmark: RZ56311SS-17C]17c 
             Campbell JLE. 
             Johnson KE. 
             Torkelson JR. 
            Inorg. Chem. 
            1994, 
            33: 
            3340 
          




Google Scholar





	
[bookmark: RZ56311SS-17][bookmark: RZ56311SS-17D]17d 
             Lapshin SA. 
             Chervinskii AY. 
             Litvinenko LM. 
             Dadali VA. 
             Kapkan LM. 
             Vdovichenko AN. 
            Zh. Org. Khim. 
            1985, 
            21: 
            357 
          




Google Scholar





	
[bookmark: RZ56311SS-17][bookmark: RZ56311SS-17E]17e 
             Ríos-Lombardía N. 
             Busto E. 
             Gotor-Fernández V. 
             Gotor V. 
             Porcar R. 
             García-Verdugo E. 
             Luis SV. 
             Alfonso I. 
             García-Granda S. 
             Menéndez-Velázquez A. 
            Chem.
Eur. J. 
            2010, 
            16: 
            836 
          




Google Scholar





	
[bookmark: RZ56311SS-17][bookmark: RZ56311SS-17F]17f 
             van den Broeke J. 
             Stam M. 
             Lutz M. 
             Kooijman H. 
             Spek AL. 
             Deelman B.-J. 
             van Koten G. 
            Eur.
J. Inorg. Chem. 
            2003, 
            2003: 
            2798 
          




Google Scholar





	
[bookmark: RZ56311SS-17][bookmark: RZ56311SS-17G]17g 
             Headley AD. 
             Saibabu Kotti SRS. 
             Ni B. 
            Heterocycles 
            2007, 
            71: 
            589 
          




Google Scholar





	
[bookmark: RZ56311SS-18][bookmark: RZ56311SS-18A]18a 
             Butschies M. 
             Sauer S. 
             Kessler E. 
             Siehl H.-U. 
             Claasen B. 
             Fischer P. 
             Frey W. 
             Laschat S. 
            ChemPhysChem 
            2010, 
            11: 
            3752 
          




Google Scholar





	
[bookmark: RZ56311SS-18][bookmark: RZ56311SS-18B]18b 
             Kohnen G. 
             Tosoni M. 
             Tussetschläger S. 
             Baro A. 
             Laschat S. 
            Eur.
J. Org. Chem. 
            2009, 
            2009: 
            5601 
          




Google Scholar





	
[bookmark: RZ56311SS-19][bookmark: RZ56311SS-19A]19a 
             Marcus Y. 
            J. Chem. Soc., Faraday Trans. 
            1993, 
            89: 
            713 
          




Google Scholar





	
[bookmark: RZ56311SS-19][bookmark: RZ56311SS-19B]19b 
             Sarmousakis JN. 
             Low MJD. 
            J.
Phys. Chem. 
            1956, 
            60: 
            1139 
          




Google Scholar






[bookmark: RZ56311SS-1]1  These authors contributed equally
to this manuscript.




	
Supplementary Material





	
Supporting Information











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.165.238.209
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  