
 

Full Paper _____________________________________________________ Thematic Section: Preparative Research. 
The Reference Object Identifier – ROI: jbc-01/20-62-4-26                                                  Subsection: Organic Chemistry.          

26 _________ © Butlerov Communications. 2020. Vol.62. No.4. _________ Kazan. The Republic of Tatarstan. Russia. 

The Digital Object Identifier – DOI: 10.37952/ROI-jbc-01/20-62-4-26 
Submitted on April 22, 2020. 

 

Synthesis of allobetulin conjugates with unsaturated acids 
 

© Marina P. Yakovleva,1*+ Valentina A. Vydrina,1 Rasul R. Sayakhov,1   
Natalia I. Medvedeva,1 Aidar R. Khafizov,2 and Gumer Yu. Ishmuratov1  

1 Ufa Institute of Chemistry of the Ufa Federal Research Center of the Russian Academy of Sciences. 
October Ave., 71. Ufa, 450054. Republic of Bashkortostan. Russia.  

Phone: +7 (8347) 235-58-01. E-mail: insect@anrb.ru 
2 Bashkir State University. Mingazheva St., 100. Ufa, 450078. Republic of Bashkortostan. Russia. 

___________________________________ 
*Supervising author; +Corresponding author 
Keywords: betulin, allobetulin, 9-oxo-2E-decenoic, citronella and geranium acids, conjugates. 

 

Abstract 
A conjugate is an artificially chemically synthesized hybrid molecule in which two (or more) molecules 

with different properties are connected; widely used in medicine and experimental biology. Recent years have 
given reason to pin hopes on introducing into the therapy a number of socially significant diseases of drugs 
based on pentacyclic triterpenoids, which constitute an important class of natural compounds with a wide 
spectrum of biological activity. The betulin isomer related to them, allobetulin, exhibits moderate inhibitory 
activity against influenza B virus and antichlamydia activity. Its derivatives have antiulcer, antiviral and 
immunoregulatory activity. A promising direction in the synthesis of biologically active substances is the 
formation of an ester group, which allows the construction of substances with new or enhanced basic 
biological activity. Thus, the synthesis of allobetulin esters with unsaturated bioactive acids is of interest. 

Our study presents the synthesis of allobetulin esters with unsaturated acids – geranium, 9-oxo-2E-
decenoic and 10-undecenoic. The selection of these acids was not random. So, 10-undecenoic acid has a 
fungistatic and fungicidal effect against fungi of the genera Candida spp, Trichophyton spp., Microsporum 
spp., Epidermophyton spp., Scopulariopsis spp. Geranium (3,7-dimethyllocta-2,6-dienoic) acid is characterized by 
antibacterial and antifungal, as well as cytotoxic activity against cancer cells of the pancreas, colon, liver, skin 
and leukemia. 9-Oxo-2E-decenoic acid, being a multifunctional pheromone of honeybees, exhibits a wide 
range of pharmacological properties: antibacterial, antidote, anti-inflammatory, accelerator of healing of 
patchwork wounds and thermal burns, immunomodulator (on warm-blooded animals) and anti- varroatosis, 
anti-fungal, (on honey bees). We suggested that the combination of allobetulin fragments with the residues of 
the above biologically active acids in one molecule can enhance the existing pharmacological properties 
and/or contribute to the emergence of other biological activity. We proposed the synthesis of conjugates of 
allobetulin and the aforementioned biologically active unsaturated acids, based on the conversion of the latter 
to the corresponding acid chlorides by the action of an excess of thionyl chloride and their subsequent 
interaction with allobetulin in pyridine in the presence of catalytic amounts of dimethylaminopyridine. 
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