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. -26,  l=1,0 .  
-001 ( , ). -

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

 [7]. -
 0,0066; 0,033; 0,066  0,11 

,  0,0099; 0,0495; 0,099  0,165 . -
,  10 : 1, 2 : 1, 1 : 1, 1 : 2.  pH 

 3,56; 4,01; 7,50; 9,18 . 
, %:  46,00;  2,83; Zn 8,85. -

, %:  49,03;  42,20; Zn 8,77. , %:  50,92;  36,21;  3,68; Zn 9,19.  707. 
: C30H26O16Zn. 

 5 -
 15 ,   

 – . 
 

.  
1. 0,10    ( ) -

 70    96%  100 ,  
 96% .  10–3 .  

2. 1   -
 7,5 10–4; 5,0 10–4; 2,5 10–4  1,0 10–4 . 

3.  2   
:  1   

50 ,   96% .  -
 1,5 10–5; 1,0 10–5; 5 10–6  2 10–6 . 
 D 3  

290 2  1 .  96%. 
: D=f(C).  

: y = 0,0609  – 0,0069; R2 = 0,9992. 
.  

 50  0,025  96%  
.  , -

:  

m( )=(D+0,0069) V 0,82/V ,  

 D – , %, V  – , , V  – , . 
. -

 (  – -
) [8]  

m(Zn2+)=(N( ) (Zn2+) V( ) V )/(V 1000), ,  

 N( ) – , , M (Zn2+) –  
, , V( ) – , , , V  –  

, , V  – , . 
.  ,   Zn2+ 

1 ,  10  1  2 ,  2 -
, 3–4 -

.  

N( ) = m(Zn2+) 1000/(V( ) (Zn2+). 
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, -
,  (II)  [7].  

. 
 
 

,  1. ,  
 1,5 : 1,0. 

 Zn2+  0,0099  0,0066  
 0,165  0,11 ,  11,3  57,4% -

. .  
  ,  

, , , , -
, . 

- -
, -

,  
 1 : 9  9 : 1  [2, 9]. 

, , -
, , .  

.  
 1 : 2, 1 : 1, 2 : 1  10 : 1  ( . 2). 

,  72,3%  
 Zn2+ ,  2 : 1 .  

 
 C30H26O16Zn  9,2%. 

,  
, ,  

- , -
, . -

.  
 (pH , ,  5,11). 

 Zn2+ , 
 1,5 : 1 , -

 2 .  
 1. 

 1.    

(Zn2+),  ),  , % 
0,0099 0,0066 11,3 
0,0495 0,033 33,7 
0,099 0,066 54,9 
0,165 0,11 57,4 

 2.   
 

Zn2+ ,  , %  Zn , %  
1 : 2 59,5 8,85 
1 : 1 60,3 9,37 
2 : 1 72,3 9,97 
10 : 1 68,5 9,51 
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. 1. :  
)  15 ; )  2  

 1 ,  
-

.  
2 ,  1 ,    

,  
 100 ° . 

-
, :  

3 )2Zn(H2O)2+2 2  1K 2CH3COO-+ Zn(H2O)4  
2+ 

Zn(H2O)4
2+ 2K Zn(H2O)4-n

2++nH2O,  n 4 

 3K - + 

Zn(H2O)2
2+ +2 - 4K  Zn(H2O)2 )2 . 

,  [3], -
 ( )  

Zn(H2O)n
2+, -

.    
 SN1. 

  

 = / t = ( 0 – i)/(ti – t0).  

   2.  
,  

 (120 ). , -
. 

 pH . -
 pH 6 [2]. -

 – , -
, , -

.   7 -
 [10].  
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 [11] ,  
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HO

OH O

O

OH
OH

OH

H+
+

OHOH

O

OH
OH

OH

I II

-

HO

 

 (I)  (II), -
.  (I), -

, , -
 [11]. 

  -
 – , .  ,  

,  pH 3–3,5, -
. ,  (  pH < 4)   

.  
 pH  5,1–6,0  

. , -
 ( ). 

, ,   
 pH 5,11, .  

 
 pH 3,56; 4,01; 7,50; 9,18 . .  

 pH 5,11 ( . 3).  
, -

 C30H26O16Zn  5,11. -
 

 5,1–6,0. 
,   

 C30H26O16Zn, 
.  -

, -
. 
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. -
 Zn2+ ,  2:1.    

.  
 pH 5,11. ,  
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Trofimova N.N.*, Stolpovskaya E.V., Babkin V.A. THE STUDY OF SYNTHESIS, STRUCTURE AND PROPERTIES 
OF FLAVONOID COMPLEXES WITH METAL IONS. 2. THE OPTIMIZATION OF THE ZINC COMPLEXATION WITH 
DIHYDROQUERCETIN IN AQUEOUS SOLUTIONS 

A.E. Favorsky Institute of Chemistry, Siberian Branch, Russian Academy of Sciences, Favorsky St., 1, Irkutsk, 664033 
(Russia), e-mail: natrof@irioch.irk.ru 
The kinetics of complexation zinc with dihydroquercetin in aqueous solutions have been studied for optimization the 

reaction. The dihydroquercetin and zinc ion concentrations were determined by spectrophotometry and titrimetric methods, 
respectively. The chemical formule C30H26O16Zn with Zn 9,2% and the stoichiometry of the biligand complex were determined 
by elemental analysis and energy-dispersive X-ray spectroscopy analysis. It was found that the initial ratio of Zn2+ and dihydro-
quercetin equal 2 : 1 mol and pH 5,11 were the optimal for maximum yield of the product. The reaction proceeded rapidly, the 
formation of bulk of the product and the stoichiometry of metal and flavonoid in compound were determined at first minute of 
synthesis. The begining of the complexation was observed when adjusting the pH to 5,1–6,0 when zinc salts containing anions 
of strong acids were used as a reagents. 

Keywords: dihydroquercetin, complex formation, flavonoids, kinetics of the reaction, optimization, yield of the product. 
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