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 1,8 , 9,5  19,5 . -
 (120 3 )  (220 )  -

   1.  1 (  0,2 )  
 –  98 : 2. 

   (12 )  (240 ) -
 –  (94 : 6)  2 (0,45 ),  3 

 0,8 )  c  –  (86 : 14). 
 Woelm ( -

)  – . 
 

 c )  2  3. 
:  0,5%- -

 
 2 .  2%- , , -

 [7–8]. -
 50–60 °  0,16%-  

.  15 -
,  [9].  

-
 10  10  5%  

 1 : 1  2  [10]. , , -
. ,  

-
  –  –  (6 : 1,5 : 2,5).   – 

 –  –  –  – ,  (60 – 25 – 15 – 10 – 1 – 2 ), -
 120 °  5  [11]. 

 Specord M 400 ,  
 IR Prestige-21.  Thermo 

Finnigan MAT 95 XP,  70 .  1 -d6  Bruker 
Avance III  500 .  ( .) .  

. 
 Sorbfil . -

 1%-  AlCl3. -
 100/160 .  

 

. -
  . 

.  
3,5,7,4'-  ( ) (1) –    -

15 10 6, . . 268–270 ° ,  (m/z): +286. :  ) 266,369 , -
; + NaOH: 281, 415 ; + 3  274, 387 , -

 7 – ,  II  8  I  18 .  
 1  (3323–3277 –1), 

 (1662 –1),  (1591 –1).  
, -d6,  3,5,7,4'- -

: 6,19 ( , , 2,0 ,  -6), 6,44 ( , , 2,0 , -8), 6,93 (2 , , 8,9 , -3', 5'), 8,05 
(2 , , 8,9 , -2',6'), 12,49 (1 , , 5- ).  
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276, 348, 400 ; + 3  267, 354 . , , -

 3,7- . 
 2  (3392–3219 –1), 

 (1647 -1),  (1006–1141 –1) . 
1  ( , -d6): 12,6 (1 , , 5- ), 8,06 (2 , , 8,8 , -2',6'), 6,95 (2 , , 8,8 , -3',5'), 

6,80 (1 , , 1,9 , -8), 6,43 (1 , 1,9 , -6), 5,53 ( , -1''  H-Rha), 5,47 ( , 7,3 , -1'''  H-
Gal), 3,05-3,62 ( , ), 1,05 ( , 6 , 3-Rha).  

 14  2  5% HCl - 2 5 -
 1 : 1  2 . , , -

, . 15 10 6  266, 369 , . . 
270–272 ° ). ,  

  D-  L-  [   –  – 
 (6 : 1,5 : 2,5)].  

 10  0,5%-  (10 
)  2 . -3- -D- -

 L-  ( ). , ,  7  
 L- ,  3-  D- .  

 D-  1  ( -d6)  
 7,3 ,  D- . 

, -
,  2 c -3- -D- -7- -L-

 [14]. -3- -D- -7- -L-  
 Equisetum L. 

-3- -7-  (3) –  
C33H40O19,  (m/z): 286 ( + ), . . 147–148 ° . :  272,361 . +NaOH: 
277, 400 ; +AlCl3: 276, 350, 402 ; + 3 Na: 267, 356. 

 ( –1): 3373–3277 –1 ( ), 1654 –1 ), 1591 –1  
), 1100–1000 –1 ) . 

1 -  ( , DMS -d6): 0,98 ( , 6,95 , 3 ), 1,13 ( , 6 , 3-7- ), 
3,05-3,87 ( , ), 5,16 ( , 2,1 , -1'''  H-Rha ), 5,32 ( , 7,5 , -1''' 

 H-Glc), 5,53 ( , 2 , -1''  H-Rha), 6,42 ( , , 2,0 , -6), 6,76 ( , , 2,0 , -8), 6,87 (2 , 
, 8,8 , -3', -5'), 8,00 (2 , , 8,8 , -2', -6'), 12,60 ( , 5- ).  

 3  5%-  
 1 : 1  (4 ), L-  D- . 
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 (  15 ) , -3- -
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 ( , ). ,   -7-

 [15–16]. 
 3 , . 

. . 182–185 ° , :  266, 352 ,  
-3- ,   

,  L-  [4]. , , 
 L- .  
,   -
,  3 -3- -7- -

 [4, 15–17]. 
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Bonacheva V.M.*, Botirov E.Kh. KAEMPFEROL AND ITS GLYCOSIDES FROM EQUISETUM SILVATICUM L. 
SMEET HUNTS-MANSIJSKOGO OF AUTONOMOUS REGION 

Surgut State Universit, 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 of the first flavonoids kaempferol, kaempferol-3-O- -D-galactopyranoside-
7-O- -L-ramnopyranoside and elready  kaempferol-3-O-rutinoside-7-O- -L-ramnopyranoside 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, glycosides, aglycone, -D-glucopyranoside, -L-
ramnopyranoside, rutinoside, -D-galactopyranoside, hydrolysis. 
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