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0,14  (COSY), 0,03 c (HSQC)  0,07 c (HMBC)  512  2048 .  HSQC  
 1JCH = 140 , -

 HMBC  nJCH = 4 . 
 MALDI  Bruker autoflex speed,  

=355 : 3- -
 (IAA), 2,5-  (DHB), 1,8,9-  (AT), 2-(4-

 (HABA). ,  20 -
 20   (30  ).  1   

, . -
 DART  JMS-T100LP AccuTOF -

 100-1000  (  150  300 ° )  0,5  3 . -
-

 1  300 ° , -
. 

 Hitachi  3000, : X-
ray  SDD XFlash 430-H.    

 STA 449 F3 Jupiter  Netzsch  ( -
 5 )  (  30 ). 

 2–4  1, -
 2,  13    1  3. 

 2, 3 ,  [20–25]. 
 [ZnL2(H2O)2] (2).  75%.  

, , .  ( =10-2–10-3 ) [26]. -
 ( , -1): 3402, 3229 ( ), 1613, 1593 (Ar), 1555 ( ), 1442, 1348, 1277 (- -), 613( ). -
 (DART-MS), m/z (I , %): 303 ((M-H)-, 62), 301 ((M-2H-H)-, 21), 285 ((M-H-H2O)-, 100), 259 (  

 ( .), 29), 177 ( ., 16), 153 ( ., 16). 
 [CuLOH(H2O)] (3).  80 %. -

, , . , =10-3–10-4  
[26].  ( , -1): 3401 ( ), 1618, 1575 (Ar), 1561 ( ), 1445, 1384, 1271 (- -), 625( ). 

 (DART-MS), m/z (I , %): 399 (( )402-2 , 1), 303 ((M-H)-, 3), 301 ((M-2H- )-, 100), 285 ((M-
H-H2O)-, 16), 259 ( ., 2), 193 ( ., 3), 179 ( ., 7), 153 ( ., 1). 

 [ L( )(H2O)] (4).   80  °C -
 (1,0 )   

(2,0 ),  1 ,  8,0, . -
,  

,   105 ° -
.  4. -

 – 60%. , , . , =10-3  [26]. 
 ( , -1): 3382 ( ), 1611, 1596 (Ar), 1569 ( ), 1446, 1350, 1259 (- -), 604 ( ). 

 (DART-MS), m/z (I , %): 336 ( .,1), 303 ((M-H)-, 14), 301 (M-2H- )-, 76), 285 ((M-H-H2O)-, 
44), 255 ( ., 100), 227 ( ., 26), 219 ( ., 18), 193 ( ., 34), 179 ( ., 29), 153 ( ., 78). 

 IPC-pro M ( ), 
:  50 ; -

 0,39 2,  BAS RE-1,  
 AgCl  KCl  [27]; . 

 5·10-3 . -
 10 . -

.  10-1  LiClO4 .  
 5, 20, 50 , 

 
 2, 5, 10, 20, 50, 100, 200, 500 . 
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3
+· [29]. 
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 ( . 1)  
   ( . 2). 

, -
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,  0,5  1,3% ,  
.  

   2   
 [31]. 
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3,3 
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16,2 
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37,9 
16,9 
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43,1 
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– 
44,2 
11,5 

C15H14O9Ca 
47,6 
3,7 
38,1 
10,6 

[CaL(O )(H2O)],  
(378) 

 2.  1–4 

 . ., °  
 1  2 

t, °  m, % t, °  m, % 
1 228 80–126 2,8 – – 
2 200±5 120–170 3,0±0,86 180–215 2,47±0,90 
3 241±7 110–140 2,0±0,28 190–230 1,14±0,20 
4 243±5 100–180 5,7 – – 
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 2–4 -
 605–650, 1700–1350 -1.  2,  3,  4  613,  

625  604 -1, , et- ,   
     

 [32].  3–14 -1 -
et- ) ,  (II)  (622, 629  618 -1, -

),  1 : 1  (622, 628, 617 -1, 
).  (  70 -1) -

-
,  3346–

3436 -1 [32].  
 1638 -1  1 (1555, 1561, 1569 -1  2, 3, 4, )  

  -
 [32–34]. 
 2  4, , . 

 1  13 , , -
 ( . 3)  

,  [35],    COSY, HMBC, 
HSQC .  

 2 -2 -3,  11,0 ,  -  
-2 -3 , 

 2R,3R -2 -3 -
 ( )  ( ) -2 -3  -2R,3R-2,3- -2-

(3,4- )-3,5,7- -4 -1- -4-  [29, 35]. 

 3. 13    1  [35]  1, 2, 4 ( –d6, , , ., J, ) 

  [35]  1  2  4 
C        

2 83,10 4,973, ., 
11.1 

83,1 4,99, ., 
11,3 
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11,0 

82,6 4,70, ., 
10,5 

3 71,62 4,483, ., 
6,1  11,1 
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6,0  11,3 
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6,2  11,0 
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10,39 

4 197,78 – 197,7 – 197,6 – 198,9 – 
 100,53 – 100,5 – 100,4 – 99,3 – 
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6 96,03 5,898, ., 2 96,0 5,92, ., 

2,2 
96,1 5,88, . 

. 
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1,35 
7 166,83 – 166,8 – 167,2 – 166,8 – 
8 95,02 5,848, ., 2 95,0 5,87, ., 
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95,1 5,83, . 

. 
95,8 5,37, . 

 162,6 – 162,5 – 162,6 – 163,2 – 
 128,08 – 128,1 – 128,1 – 128,7 – 
 115,4 6,868, . 115,3 6,90, . 115,4 6,86, . 114,9 6,8, . 
 144,98 – 145,9 – 145,0 – 145,1 – 
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 115,17 6,72–6,76, 

, –
, 

8,2 
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., 2  
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Trofimova N.N.1*, Stolpovskaya .V.1, Babkin V.A.1,  Fedorov S.V.1, alabin G. .2, Goryainov S.V.2,  Zolotarev .1, 

Safronov .Yu.3, ashevsky .V.3, Zhitov R.G.3 THE STRUCTURE AND ELECTROCHEMICAL PROPERTIES OF METAL 
COMPLEXES WITH DIHYDROQUERTCETIN 

1A.E. Favorsky Institute of Chemistry, Siberian Branch, Russian Academy of Sciences, Favorsky Str., 1, Irkutsk, 664033 
(Russia), e-mail: natrof@inbox.ru 
2People Frendship University of Russia, Miklukho-Maklaya Str., 6, Moscow, 117198 (Russia) 
3Irkutsk State University, K. Marks Str., 1, Irkutsk, 664033 (Russia) 
The structures of the zinc (2), copper (II) (3) and calcium (4) complexes with trans-2R, 3R-dihydroquercetin (1) have 

been elucidated by IR, 2D NMR, mass spectrometry DART techniques, term gravimetric analyses with using data elemental 
and  microscopic energy dispersive X-ray analyses.  The redox properties of complexes 2-4 were studied by cyclic voltammetry 
on graphite electrode in DMSO.  

Kewwords: complex compounds of zinc, copper (II), calcium with  dihydroquercetin,  structure, cyclic voltammetry. 
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