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Abstract

A very mild synthetic route to dialkyl phosphates is described. 
Reaction of the appropriate alcohol with PCl3 followed 
by treatment with pyridine and CCl4 afforded the corresponding trichloromethyl 
ester. Subsequent reaction with the triethylamine salt of acetic 
acid followed by hydrolysis of the formed mixed anhydride under 
very mild conditions afforded the dialkyl phosphates in high yield.


Key words

dialkyl phosphates - lipids - alcohols - dialkyl 
phosphonates - azobenzene







References

	[bookmark: RT11402SS-1]1 
             Kunitake T. 
             Okahata Y. 
            Bull. Chem. Soc. Jpn. 
            1978, 
            51: 
            1877 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-2]2 
             Mortara RA. 
             Quina FH. 
             Chaimovich H. 
            Biochem. Biophys. 
Res. Commun. 
            1978, 
            81: 
            1080 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-3]3 
             Wagenaar A. 
             Rupert LAM. 
             Engberts JBFN. 
            J. Org. Chem. 
            1989, 
            54: 
            2638 
          






CrossrefGoogle Scholar





	
[bookmark: RT11402SS-4][bookmark: RT11402SS-4A]4a 
             Sasse K.  In  Houben-Weyl  
            4th 
ed., Vol 12/2: 
             Müller E. 
            Thieme; 
            Stuttgart: 
            1964. 
             p.226 ; and references cited therein




Google Scholar





	
[bookmark: RT11402SS-4][bookmark: RT11402SS-4B]4b 
             Gallenkamp B. 
             Hofer W. 
             Krüger B.-W. 
             Maurer F. 
             Pfister T.  In  Houben-Weyl  
            4th 
ed., Vol. E2: 
             Regitz M. 
            Thieme; 
            Stuttgart: 
            1982. 
             p.498 ; and references cited therein




Google Scholar





	[bookmark: RT11402SS-5]5 
             Ramirez F. 
             Marecek JF. 
             Cheng K. 
            Phosphorus 
Sulfur Relat. Elem. 
            1978, 
            4: 
            43 ; 
and references cited therein






Google Scholar





	[bookmark: RT11402SS-6]6 
             Garegg PJ. 
             Regberg T. 
             Stawinski J. 
             Strömberg R. 
            J. Chem. Soc., Perkin 
Trans 1 
            1987, 
            1269 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-7]7 
             Birault V. 
             Pozzi G. 
             Plobeck N. 
             Eifler S. 
             Schmutz M. 
             Palanché T. 
             Raya J. 
             Brisson A. 
             Nakatani Y. 
             Ourisson G. 
            Chem.-Eur. J. 
            1996, 
            2: 
            789 
          






Google Scholar





	[bookmark: RT11402SS-8]8 
             Nelson AK. 
             Toy ADF. 
            Inorg. Chem. 
            1963, 
            2: 
            775 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-9]9 
             Bauman RA. 
            Synthesis 
            1974, 
            870 
          






Article in Thieme ConnectGoogle Scholar





	[bookmark: RT11402SS-11]11 
             Tirri LJ. 
             Schmidt PC. 
             Pullarkat RK. 
             Brockerhoff H. 
            Lipids 
            1977, 
            12: 
            863 
          






Google Scholar





	[bookmark: RT11402SS-12]12 
             Smits E. 
             Blandamar MJ. 
             Briggs B. 
             Cullis PM. 
             Engberts JBFN. 
            Recl. Trav. Chim. Pays-Bas 
            1996, 
            115: 
            37 
          






Google Scholar





	[bookmark: RT11402SS-13]13 
             Van der Marel G. 
             van Boeckel CAA. 
             Wille G. 
             Boom JH. 
            Tetrahedron 
Lett, 
            1981, 
            22: 
            3887 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-14]14 
             Richter W. 
             Ugi I. 
            Synthesis 
            1990, 
            661 
          






Article in Thieme ConnectGoogle Scholar





	[bookmark: RT11402SS-15]15 
             Nikolaev AV. 
             Ivanova IA. 
             Shibaev VN. 
             Kochetkov NK. 
            Carbohydr. 
Res. 
            1990, 
            204: 
            65 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-16]16 
             Arbuzov BA. 
            Pure 
Appl. Chem. 
            1964, 
            44: 
            3053 
          






Google Scholar





	[bookmark: RT11402SS-17]17 
             Nylen P. 
            Ber. 
Dtsch. Chem. Ges. 
            1924, 
            57: 
            1023 
          






Google Scholar





	[bookmark: RT11402SS-18]18 
             Atherton FR. 
             Openshaw HT. 
             Todd AR. 
            J. Chem. Soc. 
            1945, 
            660 
          






CrossrefGoogle Scholar





	
[bookmark: RT11402SS-19]Stereochemical studies have shown 
that the initially formed trichloromethylesters can react either with nucleophiles present 
or alternatively if no other nucleophiles are present with the chloride 
formed, the latter leading to the formation of phosphoric chlorides 
with retention of configuration with respect to the phosphonate 
(double inversion) see:

	
[bookmark: RT11402SS-19][bookmark: RT11402SS-19A]19a 
             Hulst R. 
             de Vries NK. 
             Feringa BL. 
            Angew. Chem. Int. Ed. Engl. 
            1992, 
            31: 
            1092 
          






Google Scholar





	
[bookmark: RT11402SS-19][bookmark: RT11402SS-19B]19b 
             Hulst R. 
             Zijlstra RWJ. 
             Feringa BL. 
             de Vries NK. 
             ten Hoeve W. 
             Wijnberg H. 
            Tetrahedron 
Lett. 
            1993, 
            34: 
            1339 
          






Google Scholar





	
[bookmark: RT11402SS-19][bookmark: RT11402SS-19C]19c 
             Hulst R. 
             Zijlstra RWJ. 
             de Vries NK. 
             Feringa BL. 
            Tetrahedron: Asymmetry 
            1994, 
            5: 
            1994 
          






Google Scholar





	[bookmark: RT11402SS-20]20 The smoothness of homomeric anhydride 
formation (between two phosphonate entities) as an undesired side reaction 
during functionalization has been outlined before, see:  Hulst R. 
             Visser JM. 
             de 
Vries NK. 
             Zijlstra RWJ. 
             Kooijman H. 
             Smeets W. 
             Spek AL. 
             Feringa BL. 
            J. Am. Chem. Soc. 
            2000, 
            122: 
            3135 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-22]22 
             Motoi M. 
             Noguchi K. 
             Arano A. 
             Kanoh S. 
             Ueyama A. 
            Bull. 
Chem. Soc. Jpn. 
            1993, 
            66: 
            1778 
          






Google Scholar





	[bookmark: RT11402SS-23]23 5-Bromobutan-1-ol was prepared by 
a literature procedure:  Chong M. 
             Heuft MA. 
             Rabbat P. 
            J. 
Org. Chem. 
            2000, 
            65: 
            5837 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-24]24 
             Floch V. 
             Le Bolc’h G. 
             Gable-Guillaume C. 
             Le Bris N. 
             Yaouanc J.-J. 
             des Abbayes H. 
             Férec C. 
             Clément J.-J. 
            Eur. 
J. Med. Chem. 
            1998, 
            33: 
            923 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-25]25 The oleyl alcohol was obtained by 
reduction of oleic acid:  Pissas D. 
             Dias P. 
             Mikros E. 
            Magn. Reson. 
Chem. 
            1994, 
            32: 
            263 
          






CrossrefGoogle Scholar





	[bookmark: RT11402SS-26]26 
             Nudelman A. 
             Gnizi E. 
             Katz Y. 
             Azulai Y. 
             Cohen-Ohana M. 
             Zhuk R. 
             Sampson SR. 
             Langzam L. 
             Fibach E. 
             Prus E. 
             Pugach V. 
             Rephaeli A. 
            Eur. 
J. Med. Chem. 
            2001, 
            36: 
            63 
          






CrossrefGoogle Scholar






[bookmark: RT11402SS-10]10  Smits, E.; Wagenaar, A. unpublished 
results.
[bookmark: RT11402SS-21]21  Due to the high solubility of diethyl 
phosphate in H2O a lower isolated yield was obtained 
than expected. Continuous extraction will likely increase the yield 
considerably.
[bookmark: RT11402SS-27]27  Diethyl phosphate is available from 
Supelco.












    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 54.236.158.73
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  