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Abstract

This work presents the salen-Co(II) complex catalyzed enantioselective
iodolactonizations of various 4-pentenoic acid derivatives with
good enantioselectivities (up to 83% ee).


Key words

asymmetric catalysis - salen complex - synthesis - lactones - iodolactonization






Supporting Information for this article is available online:
	
Supporting Information











References and Notes

	
[bookmark: RW04409ST-1]For recent reviews, see:

	
[bookmark: RW04409ST-1][bookmark: RW04409ST-1A]1a 
             Dowle MD. 
             Davies DI. 
            Chem.
Soc. Rev. 
            1979, 
            8: 
            171 
          




Google Scholar





	
[bookmark: RW04409ST-1][bookmark: RW04409ST-1B]1b 
             Rousseau G. 
             Robin S. 
            Tetrahedron 
            1998, 
            54: 
            13681 
          




Google Scholar





	
[bookmark: RW04409ST-2][bookmark: RW04409ST-2A]2a 
             Hauske JR. 
             Julin SM. 
            Tetrahedron Lett. 
            1993, 
            34: 
            4909 
          




Google Scholar





	
[bookmark: RW04409ST-2][bookmark: RW04409ST-2B]2b 
             Jung M. 
             Ham J. 
             Song J. 
            Org.
Lett. 
            2002, 
            4: 
            2763 
          




Google Scholar





	
[bookmark: RW04409ST-2][bookmark: RW04409ST-2C]2c 
             Kim S. 
             Ko H. 
             Kim E. 
             Kim D. 
            Org. Lett. 
            2002, 
            4: 
            1343 
          




Google Scholar





	
[bookmark: RW04409ST-2][bookmark: RW04409ST-2D]2d 
             Janecki T. 
             Baszczyk E. 
             Studzian K. 
             Janecka A. 
             Krajewska U. 
             Różalski M. 
            J. Med.
Chem. 
            2005, 
            48: 
            3516 
          




Google Scholar





	
[bookmark: RW04409ST-3][bookmark: RW04409ST-3A]3a 
             Jiang XP. 
             Fu CL. 
             Ma SM. 
            Chem. Eur. J. 
            2008, 
            14: 
            9656 
          




Google Scholar





	
[bookmark: RW04409ST-3][bookmark: RW04409ST-3B]3b 
             Jin L. 
             Nemoto T. 
             Nakamura H. 
             Hamada Y. 
            Tetrahedron: Asymmetry 
            2008, 
            19: 
            1106 
          




Google Scholar





	
[bookmark: RW04409ST-3][bookmark: RW04409ST-3C]3c 
             Moon HS. 
             Eisenberg SWE. 
             Wilson ME. 
             Schore NE. 
             Kurth 
                MJ. 
            J.
Org. Chem. 
            1994, 
            59: 
            6504 
          




Google Scholar





	
[bookmark: RW04409ST-3][bookmark: RW04409ST-3D]3d 
             Monache GD. 
             Misiti D. 
             Salvatore P. 
             Zappia G. 
            Tetrahedron: Asymmetry 
            2000, 
            11: 
            1137 
          




Google Scholar





	[bookmark: RW04409ST-4]4 
             Kitagawa O. 
             Hanano T. 
             Tanabe K. 
             Shiro M. 
             Taguchi T. 
            J.
Chem. Soc., Chem. Commun. 
            1992, 
            1005 
          






CrossrefGoogle Scholar





	[bookmark: RW04409ST-5]5 
             Cui XL. 
             Brown RS. 
            J. Org. Chem. 
            2000, 
            65: 
            5653 
          






CrossrefGoogle Scholar





	
[bookmark: RW04409ST-6][bookmark: RW04409ST-6A]6a 
             Haas J. 
             Piguel S. 
             Wirth T. 
            Org. Lett. 
            2002, 
            4: 
            297 
          




Google Scholar





	
[bookmark: RW04409ST-6][bookmark: RW04409ST-6B]6b 
             Haas J. 
             Bissmire S. 
             Wirth T. 
            Chem.
Eur. J. 
            2005, 
            11: 
            5777 
          




Google Scholar





	
[bookmark: RW04409ST-6][bookmark: RW04409ST-6C]6c 
             Garnier JM. 
             Robin S. 
             Rousseau G. 
            Eur. J. Org. Chem. 
            2007, 
            3281 
          




Google Scholar





	
[bookmark: RW04409ST-7][bookmark: RW04409ST-7A]7a 
             Wang M. 
             Gao LX. 
             Yue W. 
             Mai WP. 
            Synth. Commun. 
            2004, 
            34: 
            1023 
          




Google Scholar





	
[bookmark: RW04409ST-7][bookmark: RW04409ST-7B]7b 
             Wang M. 
             Gao LX. 
             Mai WP. 
             Xia AX. 
             Wang F. 
             Zhang SB. 
            J. Org. Chem. 
            2004, 
            69: 
            2874 
          




Google Scholar





	
[bookmark: RW04409ST-7][bookmark: RW04409ST-7C]7c 
             Grossman RB. 
             Trupp RJ. 
            Can.
J. Chem. 
            1998, 
            76: 
            1233 
          




Google Scholar





	
[bookmark: RW04409ST-8][bookmark: RW04409ST-8A]8a 
             Chapman JJ. 
             Day CS. 
             Welker ME. 
            Organometallics 
            2000, 
            19: 
            1615 
          




Google Scholar





	
[bookmark: RW04409ST-8][bookmark: RW04409ST-8B]8b 
             Taylor MS. 
             Jacobsen EN. 
            J.
Am. Chem. Soc. 
            2003, 
            125: 
            11204 
          




Google Scholar





	
[bookmark: RW04409ST-8][bookmark: RW04409ST-8C]8c 
             Belokon YN. 
             Fuentes J. 
             North M. 
             Steed JW. 
            Tetrahedron 
            2004, 
            60: 
            3191 
          




Google Scholar





	
[bookmark: RW04409ST-8][bookmark: RW04409ST-8D]8d 
             McGarrigle EM. 
             Gilheany DG. 
            Chem.
Rev. 
            2005, 
            105: 
            1563 
          




Google Scholar





	
[bookmark: RW04409ST-8][bookmark: RW04409ST-8E]8e 
             Martínez LE. 
             Leighton JL. 
             Carsten DH. 
             Jacobsen EN. 
            J. Am. Chem. Soc. 
            1995, 
            117: 
            5897 
          




Google Scholar





	
[bookmark: RW04409ST-9][bookmark: RW04409ST-9A]9a 
             Kang SH. 
             Lee SB. 
             Park CM. 
            J. Am. Chem. Soc. 
            2003, 
            125: 
            15748 
          




Google Scholar





	
[bookmark: RW04409ST-9][bookmark: RW04409ST-9B]9b 
             Kang SH. 
             Kang SY. 
             Park CM. 
             Kwon HY. 
             Kim M. 
            Pure Appl. Chem. 
            2005, 
            77: 
            1269 
          




Google Scholar





	
[bookmark: RW04409ST-9][bookmark: RW04409ST-9C]9c 
             Kwon HY. 
             Park CM. 
             Lee SB. 
             Youn J.-H. 
             Kang SH. 
            Chem. Eur. J. 
            2008, 
            14: 
            1023 
          




Google Scholar





	
[bookmark: RW04409ST-11][bookmark: RW04409ST-11A]11a 
             Handa S. 
             Jones K. 
             Newton CG. 
            Tetrahedron Lett. 
            1988, 
            29: 
            3841 
          




Google Scholar





	
[bookmark: RW04409ST-11][bookmark: RW04409ST-11B]11b 
             Din LB. 
             Meth-Cohn O. 
             Walshe 
                NDA. 
            J. Chem. Soc.,
Perkin Trans. 1 
            1991, 
            781 
          




Google Scholar





	
[bookmark: RW04409ST-11][bookmark: RW04409ST-11C]11c 
             Mogilaiah K. 
             Reddy NV. 
             Reddy GR. 
            Synth. Commun. 
            2003, 
            33: 
            3109 
          




Google Scholar





	
[bookmark: RW04409ST-12][bookmark: RW04409ST-12A]12a 
             Vogl EM. 
             Gröger H. 
             Shibasaki M. 
            Angew. Chem. Int. Ed. 
            1999, 
            38: 
            1570 
          




Google Scholar





	
[bookmark: RW04409ST-12][bookmark: RW04409ST-12B]12b 
             Jacobsen EN. 
             Kakiuchi F. 
             Konsler RG. 
             Larrow JF. 
             Tokunaga M. 
            Tetrahedron Lett. 
            1997, 
            38: 
            773 
          




Google Scholar





	
[bookmark: RW04409ST-14][bookmark: RW04409ST-14A]14a  The
absolute configuration of 3, 5a, and 5d was established
to be R by comparing the retention time
with that of the ref. 6a in this paper.










	
[bookmark: RW04409ST-14][bookmark: RW04409ST-14B]14b  The absolute configuration
of 5b, 5c, and 5e was assigned as R on
the basis of the measurement and comparison of their specific rotations
with that of 3, assuming that the presence
of a substituent on the benzene ring does not reverse between the
direction of specific rotation and configuration.










	
[bookmark: RW04409ST-14][bookmark: RW04409ST-14C]14c  The absolute configuration
of 5f was not determined.











[bookmark: RW04409ST-10]10  Compounds 1a-d were purchased from Aldrich.
[bookmark: RW04409ST-13]13  Compounds 2 and 4a-f were
prepared from the correspond-ing 4-substituted-4-oxo-butanoic acid
ethyl ester via Witting methylenation followed by basic cleavage
of the ethyl ester.
[bookmark: RW04409ST-15]15  
            
General Procedure
for Iodolactonization of Substituted 4-Pentenoic Acid
            Salen
complex 1a (41.1 mg, 0.068 mmol) and NCS
(5.7 mg, 0.043 mmol) was dissolved in toluene (8.0 mL), and stirred at
r.t. for 30 min. After cooling down the resulting solution to -18 ˚C
with ice salt bath, I2 (60.5 mg, 0.238 mmol) was added
as solid to the solution, and stirred at -18 ˚C
for 5 min. Compound 2 (30.0 mg, 0.170 mmol)
was added to the mixture and cyclized for an additional 20 h at -18 ˚C.
The reaction mixture was quenched with 10% aq Na2S2O3 (20 mL)
and extracted with CH2Cl2 (3 × 20
mL). The organic layer was separated and washed with sat. aq Na2CO3.
After removal of solvent in vacuo, the resulting crude product was purified
by chromatography on silica gel (elution with EtOAc-PE = 1:5)
to give lactone 3 (44.6 mg, 87%).
The ee was determined by HPLC analysis [hexane-2-PrOH = 9:1; Chiralcel
OD-H; 1.0 mL/min; 254 nm; t
            R (S*) = 18.7
min; t
            R (R*) = 21.4
min].




	
Supplementary Material





	
Supporting Information











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.200.242.204
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  