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                    Abstract
Hemisuccinates, hemiphthalates, acetylsalicylates, cinnamates, andp-methoxycinnamates of lupeol, betulin, and 3-O-acetylbetulin were synthesized via interaction with corresponding acid anhydrides or acid chlorides. A number of betulin esters in position 3 and 28 were shown to exhibit a pronounced hepatoprotective effect similar to that of betulin and silibor. These experimental data were in a good agreement with the computer prediction of their biological activity. Betulin 3,28-bishemiphthalate was more effective than carsil in models of experimental hepatitis caused by carbon tetrachloride, tetracycline, and ethanol.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	Vasilenko, Yu.K., Semenchenko, V.F., Frolova, L.M., Konopleva, G.E., Parfent’eva, E.P., and Skul’te, I.V.,Eksp. Klin. Farmakol., 1993, vol. 56, pp. 53–55.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Hess, S.C., Brum, R.L., Honda, N.K., Cruz, A.B., Moretto, E., Cruz, R.B., Messana, I., Ferrari, F., Cechinel Filho, V., and Yunes, R.A.,J. Ethnopharmacol., 1995, vol. 47, pp. 97–100.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Reena, Z., Sudhakaran, N.C.R., and Panicker, P.P.,Indian J. Pharm. Sci., 1994, vol. 56, pp. 129–132.
CAS 
    
                    Google Scholar 
                

	Yasukawa, K., Takido, M., Matsumoto, T., Takeuchi, M., and Nakagawa, S.,Oncology, 1991, vol. 48, pp. 72–76.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Yasukawa, K., Yu, Sy., Yamanouchi, S., Takido, M., Akihisa, T., and Tamura, T.,Phytomedicine, 1995, vol. 1, pp. 309–313.
CAS 
    
                    Google Scholar 
                

	Soler, F., Poujade, C., Evers, M., Carry, J.-C., Henin, Y., Bousseau, A., Huet, T., Pauwels, R., De Clercq, E., Mayaux, J.-F., Le Pecq, J.-B., and Dereu, N.,J. Med. Chem., 1996, vol. 39, pp. 1069–1083.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kim, D.S.H.L., Pezzuto, J.M., and Pisha, E.,Bioorg. Med. Chem. Lett., 1998, vol. 8, pp. 1707–1717.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kashiwada, Y., Hashimoto, F., Cosentino, L.M., Chen Chin-Ho, Garrett, P.E., and Lee, K.-H,J. Med. Chem., 1996, vol. 39, pp. 1016–1017.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kweifio-Okai, G., Field, B., Rumble, B.A., Macrides, T.A., and De Munk, F.,Drug Dev. Res., 1995, vol. 35, pp. 137–141.
Article 
    CAS 
    
                    Google Scholar 
                

	Baltina, L.A., Serdyuk, N.G., Kondratenko, R.M., Tolstikov, G.A., and Vasil’eva, E.V.,Zh. Obshch. Khim., 1994, vol. 64, pp. 2040–2047.
CAS 
    
                    Google Scholar 
                

	Otsuka, H., Fujioka, S., Komiya, T., Goto, M., Hiramatsu, Y., and Fujimura, H.,Chem. Pharm. Bull., 1981, vol. 29, pp. 3099–3104.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Patra, A., Chaudhuri, S.K., and Panda, S.K.,J. Nat. Prod., 1988, vol. 51, pp. 217–220.
Article 
    CAS 
    
                    Google Scholar 
                

	Fujioka, T., Kashiwada, Y., Kilkuskie, R.E., Cosentino, L.M., Ballas, L.M., Jiang, J.B., Janzen, W.P., Chen, I.-S., and Lee, K.-H.,J. Nat. Prod., 1994, vol. 57, pp. 243–247.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Pan, H., Lundgren, L., and Andersson, R.,Phytochemistry, 1994, vol. 37, pp. 795–799.
Article 
    CAS 
    
                    Google Scholar 
                

	Zeng, L., Gu, Z., Fang, X., Fanwick, P.E., Chang, C., Smith, D.L., and McLaughlin, J.L.,Tetrahedron, 1995, vol. 51, pp. 2477–2488.
Article 
    CAS 
    
                    Google Scholar 
                

	Vesterberg, K., Alb., and Vesterberg, R.,Arkiv. Kem. Mineral. Geol., 1926, vol. 9, p. 17.

                    Google Scholar 
                

	Yur’ev, Yu.L. and Azarova, V.I.,Chemistry and Use of Substances Extracted from Trees, 3Vsesoyuznaya nauchno-tekhnicheskaya konferentsiya (3 All-union Scientific and Technical Conference), Gorki, 1990, p. 11.

	Flekhter, O.B., Baltina, L.A., Spirikhin, L.V., Baikova, I.P., and Tolstikov, G.A.,Izv. Ross. Akad. Nauk, Ser. Khim., 1998, vol. 47, pp. 531–534.

                    Google Scholar 
                

	Tolstikov, G.A., Goryaev, M.I., Kim Khya Ok, and Khegai, R.A,Zh. Prikl. Khim., 1967, vol. 40, pp. 920–921.
CAS 
    
                    Google Scholar 
                

	Filimonov, D.A., Poroikov, V.V., Karaicheva, E.I., Kazaryan, R.K., Budunova, A.P., Mikhailovskii, E.M., Rudnitskikh, A.V., Goncharenko, L.V., and Burov, Yu.V.,Eksp. Klin. Farmakol., 1995, vol. 58, pp. 56–62.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Filimonov, D.A. and Poroikov, V.V.,Bioactive Compound Design: Possibilities for Industrial Use, Oxford (UK): BIOS Scientific, 1996, pp. 47–56.

                    Google Scholar 
                

	Gloriozova, T.A., Filimonov, D.A., Lagunin, A.A., and Poroikov, V.V.,Khim.-Farm. Zh., 1998, vol. 32, pp. 32–39.

                    Google Scholar 
                

	Mashkovskii, M.D.,Lekarstvennye sredstva (Medicines), Moscow: Meditsyna, 1993, vol. 2.

                    Google Scholar 
                

	Nikolaev, S.M.,Rastitel’nye i lekarstvennye preparaty pri povrezhdeniyakh gepatobiliarnoi sistemy (Plant and Drug Preparations for Lesions of the Hepatobiliar System), Novosibirsk, 1992.

	Skakun, N.P., Oleinik, A.N., and Pilyurin, N.T., The Efficiency of Antioxidants for the Lesion of Liver with Carbon Tetrachloride, Abstracts of Papers,Vsesoyuznoe soveshchanie “Bioantioksidant” (All-union Conf. “Antioxidant”), Chernogolovka, 1983, pp. 131–132.

	Skakun, N.P. and Koval’chuk, S.F.,Farmakol. Toksikol., 1987, no. 3, pp. 97–99.

	Belen’kii, M.L.,Elementy kolichestvennoi otsenki farmakologicheskogo effekta (Techniques for the Quantitative Determination of Pharmacological Effect), Leningrad, 1963.


Download references




Author information
Authors and Affiliations
	Institute of Organic Chemistry, Ufa Scientific Center, Russian Academy of Sciences, pr. Oktyabrya 71, 450054, Ufa, Bashkortostan, Russia
O. B. Flekhter, L. T. Karachurina, L. P. Nigmatullina, L. A. Baltina, F. S. Zarudii, V. A. Davydova, L. V. Spirikhin, I. P. Baikova, F. Z. Galin & G. A. Tolstikov

	Institute of Biomedical Chemistry, Russian Academy of Medical Sciences, ul. Pogodinskaya 10, 119832, Moscow, Russia
V. V. Poroikov


Authors	O. B. FlekhterView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. T. KarachurinaView author publications
You can also search for this author in
                        PubMed Google Scholar



	V. V. PoroikovView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. P. NigmatullinaView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. A. BaltinaView author publications
You can also search for this author in
                        PubMed Google Scholar



	F. S. ZarudiiView author publications
You can also search for this author in
                        PubMed Google Scholar



	V. A. DavydovaView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. V. SpirikhinView author publications
You can also search for this author in
                        PubMed Google Scholar



	I. P. BaikovaView author publications
You can also search for this author in
                        PubMed Google Scholar



	F. Z. GalinView author publications
You can also search for this author in
                        PubMed Google Scholar



	G. A. TolstikovView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                O. B. Flekhter.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Flekhter, O.B., Karachurina, L.T., Poroikov, V.V. et al. The synthesis and hepatoprotective activity of esters of the lupane group triterpenoids.
                    Russ J Bioorg Chem 26, 192–200 (2000). https://doi.org/10.1007/BF02786345
Download citation
	Received: 17 February 1999

	Revised: 28 June 1999

	Issue Date: March 2000

	DOI: https://doi.org/10.1007/BF02786345


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
                        


Key words
	lupane group triterpenoid esters
	computer prediction of biological activity
	hepatoprotective activity








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.234.231.192
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    