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 (700 ),  2009 . -

,  85% . -
,  1 : 1 , 

,  .  1,8 , 
9,5  19,5 . -

 (120×3 )  (220 )   «  – » -
.  I (  0,3 )  «  – »  

96 : 4,  2 (0,18 ) –  «  – » (94 : 6),  3 (0,25 ) – «  – -
» (90 : 10).  

 (12 )  (240 ) -
 «  – »  (92 : 8)  (0,4 ) -3- -7- -

 ( ).  
 «Woelm» ( -

)  – . 
 

 10  10  5% -
 1  :  1   1   [7].  ,  ,   

. , -
-

  –  –  (6 : 1,5 : 2,5).   –  – 
 –  –  – ,  (60 – 25 – 15 – 10 – 1 – 2 ), -

 120 °  5 .  Rf D-  – 0,36, Rf L-  – 0,44 [8]. 
 Specord M 400 ,  

 IR Prestige-21,  –  Thermo Finnigan MAT 
95 XP,  70 .  1 -d6  Bruker Avance III -

 500 .  ( .) .  
. 

 Sorbfil . -
 1%  AlCl3.  

 100/160 .  

 
. -

. -
.  

-3- -D-  (1) 21 20 11,  (m/z): 286 ( + -
), . . 207–209 ° . : max 264, 352 ; +CH3COONa: 271, 371 ; +AlCl3: 273, 408 . -

, , -
 5, 7, 4' [9, 10].  ( –1): 3350–3255 ( ), 

1645 ( ), 1618, 1521 ( ), 1114–1062 ( ).  
1  ( , DMS -d6): 3,05–3,55 ( ), 5,43 ( , , 7,5 , -1'' Glc), 6,14 

, , -6), 6,36 ( , , -8), 6,86 (2 , , 9,0 , -3', 5'), 8,00 (2 , 9,90 , -2',6'), 12,6 (1 , ,  
5- ).  1 - , .  

15 10 6, . . 269–
271 ° , max 269, 273  D- .  

 [11].  
 D-  (7,5 )  1  

-D- .  
, ,  I -

-3- -D-  [12].  
-3- -D-  (2) – 21 20 12, 

. . 236–238 ° .  ( max 264, 362 )  3- . -
, : +CH3COONa: 271, 371 ; +AlCl3: 273, 
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408 ; +NaOH:  II, -
 [13].  ( -1): 3350–3256 ( ), 

1645 ( ), 1115–1061 ( ). -
 m/z  302  -

. 
1  ( , DMS -d6): 3,06–3,54 ( -

), 5,44 (1 , , 7,3 , -1''  H-Glc), 6,14 (1 , , 1,8 , -6), 
6,34 (1 , , 1,8 , -8), 6,81 (1 , , 9,0 , -5'), 7,56 (2 , , 2,1  
9,00 , -2', 6'), 12,6 (1 , , 5- ). -  1 -

.  
 2  

 D-  [11]. 
,  

 2 -3- -D-  [13]. 
-3- -D- -7- -L-  (3), 27 30 15, . . 151–

153 ° ,  (m/z): 286 ( +  ).  ( max 272, 359 ) -
 3-  [9]. -

: +CH3COONa: 272, 359  (  7 ) [13]; 
+NaOH: 273, 399 ; +AlCl3: 272, 348, 400 . 

 ( -1): 3358–3304 ( ), 2852, 2922 ( ), 1649 (   
), 1058–1002 ( ) .  

1  ( , DMS -d6): 1,10 ( , 6 , 3 ), 3,02–3,85 ( , ), 
5,34 ( , 7,3 , -1'''  H-Glc), 5,55 ( . , -1'' -Rha), 6,42 (1 , , 1,7 , -6),  6,76 ( , -8), 
6,86 (2 , , 8,1 , -3', -5'), 8,00 (2 , , 8,1 , -2', -6'), 12,50 ( , 5- ).  1  3 

 3,7- .  
 3  D-  L- . 

,  3- . 
,  3 -3- -

D- -7- -L-  [14].  
-3,7- -D-  (4) –  

27 30 16, . 163–165 ° ,  (m/z): 286 ( +  ) .  
max 272, 359 ,  3-  [11]. 

+CH3COONa: 272, 359  (7- ) [13]; +NaOH: 272, 368 ; +AlCl3: 276, 349, 401 .  
 ( –1): 3389–3088 ( ), 2737 ( ), 1649 ( ), 

1096, 1066, 1028 ( ) .  
1  ( , DMS -d6): 3,05–3,55 ( ), 5,45 ( , , 7,4 , -1'''  

H-Glc), 5,52 ( , , 7,9 , -1''  H-Glc), 6,78 (1 , , -6), 6,86 (1 , , 3 , -8), 7,54 (2 , , 
9,5 , -3',5'), 8,05 (2 , , 7,4  9,5 , -2',6'), 12,60 (1 , , 5- ).  

, .  
 (4)  D- .  

-
 4 -3,7- -D-  ( -

) [15]. 

 
1. : -3- -D-

, -3- -D- , -3- -D- -7- -L-
-3,7- -D- .  

2. , 
-, 1 -, - .  

1. R1= -D-Glcp, R2= R3=H
2. R1= -D-Glcp, R2= H, R3= OH
3. R1= -D-Glcp, R2= -L-Rhap, R3= H
4. R1= R2= -D-Glcp, R3=H

O

OH O

R3

R2O

OH

OR1
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Bonacheva V.M.*, Botirov E.Kh. GLYCOSIDES FLAVONOIDS EQUISETUM SILVATICUM L. SMEET HUNTS-
MANSIJSKOGO OF AUTONOMOUS REGION 

Surgut State University, Lenina st., 1, Surgut, 628412 (Russia), e-mail: bwmbeml@mail.ru 
The article is devoted to the phytochemical study of Glycosides flavonoids Equisetum silvaticum (L.) Smeet . From the 

overgrown part of Equisetum silvaticum (L.) Smeet flavonoids kaempferol-3-O- -D-glucopyranoside, quercetin-3-O- -D-
glucopyranoside, kaempferol-3-O- -D-glucopyranoside-7-O- -L-ramnopyranoside, kaempferol-3-O- -D-glucopyranoside-7-
O- -D-glucopyranoside were isolated. The resulting compounds were identified on the basis of results of chemical 
transformations and IR, UV, 1 -, 13 -NMR and mass spectra. 

Keywords: Equisetum silvaticum L. Smeet, flavonoids, kaempferol, quercetin, aglycone, -D-glucopyranoside, -L-
ramnopyranoside. 
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