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   (CD3OD, , .): 0,884 (3 , , 3-18), 0,964 (3 , , 3-19), 1,202 (3 , , 3-21), 
1,190 (3 , , 3-26, 27), 1,753 (2 , , -1), 5,822 (1 , , -7), 1,295 (2 , , -23), 3,843 (1 , , -2), 3,873 
(1 , , -3), 1,786 (2 , , -4), 2,386 (1 , , -5, H-17), 3,149 (1 , , -9), 1,425 (2 , , -24).  

 B (II), mp. 215-217 °C. 1H-NMR (CDCl3 + CD3OD, ppm):  0,73 (3H, s, 3-18), 0,76 (3H, 
s, 3-19), 1,06 (3H, s, 3-21), 1,09 (6H, s, 3-26 and 3-27), 2,19 (1H, t-like, J = 8,4 Hz, H-17), 2,99 (1H, 
t-like, J = 8,1 Hz, H-9), 3,22 (1H, m, H-22), 3,76 (1H, m, H-2), 3,85 (1H, br s, H-3), 5,79 (1H, s, H-7). 

 A (III), 1H-NMR (CDCl3 + CD3OD, ppm):  0,81 (3H, s, 3-18), 1,05 (3H, s, 3-19), 
1,12 (3H, s, 3-21), 1,15 (6H, s, 3-26 and 3-27), 2,26 (1H, t-like, J = 7,7 Hz, H-17), 2,55 (1H, m, H-5), 
2,93 (1H, m, H-9), 3,30 (1H, m, H-22), 3,82 (2H, m, H-1 and H-2), 4,02 (1H, br s, H-3), 5,79 (1H, s, H-7). ESMS 
( ve): m/z (  rel. intensity) 495,9 [M H]  (100). 

2- -20-  (IV), 1H-NMR (CDCl3 +  CD3OD, ppm):  0,79 (3H, s, 3-18), 0,91 
(3H, s, 3-19), 1,13 (3H, s, 3-21), 1,16 (6H, s, 3-26 and 3-27), 2,27 (1H, t-like, J = 8,4 Hz, H-17), 2,37 
(1H, dd, J = 3,9, 12,1 Hz, H-5), 3,05 (1H, m, H-9), 3,33 (1H, m, H-22), 3,97 (1H, br s, H-3), 5,78 (1H, s, H-7). 
ESMS (+ve): m/z (  rel. intensity) 465,2 [M+H]+ (100).  

 15,303 ,  
  = 248 ,  ( + 464)  2-

-20- .  
20,26-  (V).  8,652 , -

 (  = 248 )  c  ( + 496), 
 20,26- .  (CD3OD, , .): 

0,930 (3 , , 3-18), 1,109 (3 , , 3-19), 1,222 (3 , , 3-21), 1,222 (3 , , 3-27), 5,877 (1 , ., -7), 
2,607 (1 , ., -5), 3,114 (1 , ., -9), 2,415 (1 , ., -17), 3,345 (CH2-OH, ). 

 9,298 ,  
 (  = 248 ) , + 512, -

 26-  (VI).  
 16,401 ,   = 248  

c  ( + 416),  2-  (VII). 
20- -25- -D-  (VIII),   (  = 248 )  c -

 + 643).  ( , , .): 0,752 (3 , , 3-18), 0,851 (3 , , 3-19), 
1,069 (3 , , 3-21), 1,045 (3 , , 3-26), 1,054 (3 , , 3-27), 1,468 (1 , ., -1), 5,642 (1 , ., -7), 
2,150 (1 , ., -5), 1,494 (2 , ., -4), 2,980 (1 , ., -9), 1,707 (2 , ., -15), 1,633 (2 , ., -16), 2,244 
(1 , ., -17), 4,636 (1 , ., glu – H1), 3,115 (1 , glu – H2), 3,523 (1 , ., glu – H3), 3,485 (1 , glu – H4), 
4,413 (2 , ., glu – H6).  ( )  ( )  

 20- -25- -D-  [5].  
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Zibareva L.N.1*, Volkova O.V.1, Morozov S.V.2, Chernayk E.I.2 PHYTOECDYSTEROIDS OF ROOT SILENE 
FRIVALDSZKYANA HAMPE 

1 Tomsk State University, Siberian Botanical Garden, pr. Lenin , 36, Tomsk, 634050 (Russia),  
e-mail: zibareva.lara@yandex.ru 
2 Novosibirskij Institute of organic chemistry of SB RAS, pr.Lavrenteva 9, Novosibirsk, 630090 (Russia) 
Ecdysteroids were isolated from roots of Silene frivaldszkyana (Caryophyllaceae) introduced into culture in Western 

Siberia: 20-hydroxyecdysone, polypodine B, integristerone A, 2-deoxy-20-hydroxyecdysone, 2-deoxyecdysone, 20,26-
dihydroxyecdysone, 26-hydroxypolypodine B, 26-hydroxyintegristerone A, 20-hydroxyecdysone-25- -D-glucoside. Structures 
are installed using NMR, mass spectroscopy, HPLC. The presence of 26-hydroxyintegristerone A in the roots established by 
comparative HPLC analysis with compound isolated from overground part of plants. 

It is shown that this Silene species synthesizes characteristic for this genus of ecdysteroids: 2-deoxy-20-
hydroxyecdysone, 2-deoxyecdysone, 20-hydroxyecdysone, polypodine B, integristerone A, and is a rich source of their 26-
hydroxy derivatives. Among the common ecdysteroids of the genus Silene 20-hydroxyecdysone-25- -D-glycoside was isolated 
for the first from roots of S. frivaldszkyana. 

Comparative analysis of ecdysteroids in aboveground and underground parts showed that the roots contain a richer 
composition of them that is likely so that the roots of perennial plants accumulate these compounds. And 20-hydroxyecdysone-
25- -D-glycoside is a spare substance of major component 20-hydroxyecdysone. 

Keywords: Phytoecdysteroids, identification, roots of Silene frivaldszkyana 
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