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The article analyzes the world scientific literature on the study of the species of the 
Sage genus, which are distributed on almost all continents, but special attention is drawn 
to the scarlet sage, which is a widespread ornamental plant. Scarlet sage herb has a rich 
chemical composition - it contains phenolic acids, coumarins, flavonoids, anthocyanins, 
clerodane diterpenoids, triterpene saponins and steroids. A wide range of pharmacological 
effects of sage is confirmed by the experience of traditional medicine and modern 
scientific data. Antioxidant, antimicrobial, anticoagulant, antihyperglycemic, anti-
inflammatory, expectorant, neuroprotective effects have been confirmed by various 
authors in vitro. 

Keywords: scarlet sage, Salvia splendens, chemical composition, application in 
medicine 
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  (Lamiaceae),      , -  
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 ,  ,    . 

          
           

. 
    40   ,   
    -   (Salvia splendens Sellow 

ex Roem. et Schultes),        
 [1]. 

   -   ,  1,2  
,   .    , 5,5-12,5  
, 2,5-6,0  ,      ,   

  ,   ,    ,   
   .     ,   

.  –    , ,  



9 

  ,   , ,   
     ,     

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

  6,0-8,  ,    . 
 , 15,0-20,0  , ,    

         
  ,    – .     

, , ,  –  2  ,   
.  5,0-6,0  ,   ,  -  

 ,    ,  ,   
,  –         3,0-

3,5    .   ,    ,  
 ,  –      ,  
.        .  

   .  –  – , 3,0-3,5  ,  
  3   , .    –  [1, 2].  
     ,       

[1, 2].         
  , , , ,   .  

      
       ,   

     ,   [1]. 
   ,      

    [3-10].  
,         

: , -7-O-(4 ,6 - -O- -L- )- -D-
, , -7-O- -D- , , , 

,   ; : 6,7- ;  
: ,     [6]. 
     ,   

  : -3-(6- )-5-(4,6- -
) ( ), -3-(6- )-5-(6- -

), -3-(6- )-5- , -3-(6- -
)-5-(4,6- ) ( ), -3-(6- -
)-5-(6- ), -3-(6- - -

)-5- , -3-(6- - )-5- , -
-3-(6- )-5-(4,6- ) ( ), -
-3-(6- )-5-(6- ), -3-(6- -
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)-5- , -3-(6- - )-5-(4,6- -
), -3-(6- - )-5-  ( ).   
       3,5-  

,   , -3,S-  , 
3- - -5-    , -3-

 [6, 9].  
         

  1,23 %,   – 1,61 %,   - 4,17 % [6]. 
       .  

   – , ,  -B, -
 A–D, 11-O-  B, 7-O-  C, 2-O- -

 D,  A, , 8- - , 8- - , 
8- -  B,   7-O- , ,     

 ( - )     –    [4]. 
        

 0,31 % [3]. 
       , , 

    [3]. 
        

,     [9]. 
    ,  

        
      [7]. 

       [8, 10] 
     : Staphylococcus aureus, 

Streptococcus pyogenes, Escherichia coli, Pseudomonas aeruginosa, Candida 
albicans  Aspergillus niger [8]. 

    ,  
[5],  [4],  [9]      

. 
  ,     ,  

         
       

  . ,      
         ,  

    . 

   
1. , . .  : , ,  

. : , 2006. 248 . 
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 : 3- -2- , 5- -2- , 
 ,  ,  . 

A number of quinoxaline-containing hydrazones were synthesized in the reaction 
between 3-hydrazine-quinoxalin-2-on and 5-aryl-2-furancarbaldehydes and their drug-
like characteristics were determined. The probable pharmacological activity and acute 
toxicity of the obtained hydrazones were calculated using PASS and GUSAR software. 

Keywords: 3-hydrazine-quinoxalin-2-on, 5-aryl-2-furancarbaldehydes, drug-
like characteristics, biological activity, acute toxicity. 

       
     .    

, , ,  ,   
   ,  , , 

  [1].     
 . ,    , 

   –  ,    
 [2].        , 

      .    
    [3]. ,   

      :  – 
 ,     ’ ,  –  

   [4]. 
       :   

        
. 
       5- -

    , ’  
      . 

   ,  3- -2(1 )-   1-
( )-2- -3-      

   -   [5, 6]. ,  3-
-2(1 )-      2- -

   N- -3- -2-   
N-(2- )- -3- -2- ,     

  [5].  1- ( )-2- -3-   
     3-(2- )-1-
-2-1 -   1- -3-[2-( -2- ) ] -

-2-1 - ,      [6]. 



13 

     ,     
  –    – . 

     3- -2(1 )-   5-
.  

3- -2(1 )-  2  ’  1,4- -
-2,3-  1        . 

  2  78 %. 

 
5- -2-     [7].  

        
( )   -     .  

     5- -2- -
      .   

3- -2(1 )-  2  5-     
   5-  3-11.   

3-11    51-92 %.      3- -
4- , 2,5- , 2- -4- -

  3- -4- . 

 
R = 2-Br (3), R = 2-Cl (4), R = 4-Cl (5), R = 2,5-Cl2 (6),  
R = 2-Cl-4-NO2 (7), R = 3-NO2-4- 3 (8), R = 3-O 3-4-NO2 (9),  
R = 2-Cl-5-CF3 (10), R = 2-CF3-4-Cl (11). 

     
   5- -  3-11   

 ’   PASS [8].    
     ( .). ,    

  HMGCS2 ( ,      , 
  ) , ,   Mcl-1 ( ,  
     ),   

PfA-M1 (       ).   
    5-  3-11 
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    (  )   
   .  

. 
     

   
3 4 5 6 7 8 9 10 11 

HMGCS2 
expression 
enhancer 

95,8 95,4 95,7 95,2 94,9 95,0 94,6 94,5 94,8 

Mcl-1 antagonist 66,1 69,9 67,3 68,0 71,7 68,5 71,9 57,5 55,4 
PfA-M1 
aminopeptidase 
inhibitor 

59,7 56,8 59,7 56,9 57,9 57,7 56,6 49,9 50,0 

Insulysin inhibitor 56,1 57,7 67,0 55,4 33,4 38,2 40,7 46,8 49,2 
Antimycobacterial 50,6 48,1 57,3 46,1 60,5 60,7 67,1 42,2 40,2 
Antituberculosic 50,2 44,7 55,1 43,1 56,1 62,0 65,4 36,9 35,6 

 ,       
HMGCS2   9-11     94,5–95,8%.   

       .  
     Mcl-1 (   55,4–

71,9%). ,        
  3-6     

    .   3-11   
     40,2–67,1%,  

– 35,6–65,4%.      
 ,      . 

     ,  
    ’      
    ,    

 1,4- -2,3-   3- -2(1 )- . 
        

  GUSAR  (  ) [9].   
  3- -2(1 )-    4   

(LD50  229,2 / ),    5-
 –  5   (LD50 – 616-1189 / ),  1,4-

-2,3-    (LD50  2418 / ).  
       , 

     4   (LD50    86,67-
171,9 / ).        

  4   (LD50    479,8-1967 / ).  
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  1,4- -2,3-  1, 3- -
2(1 )-  2  5-(4- -3- )-3,4- -3- -2- )  

 8   4   (LD50  398,1, 582,3  849 
/  ),    5- -  3-6  

 (LD50    3298-4125 / ),   – 5  
 (LD50    1258-2123 / ). 

        
       

    5-   -
        . 

This work was supported by a grant from the Simons Foundation (Award 
Number: 1030286). 
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 547.787.1 
1  . ., 2  . . 

1   «  »  . .  
2   « » 

 2- -5- -1,3-  

   2- -5- -1,3-   
  3-N- -5- -1,2- .  

The study of the synthesis of 2-amino-5-alkyl-1,3-oxazoles by intramolecular 
modification of 3-N-acyl derivatives-5-alkyl-1,2-oxazoles was carried out. 

 : 2- -5- -1,3- ,  

 2- -1,3-    ,   
    [1,2].  

,           
   .      

        
,         

.  
    2- -5- -1,3-  –   

  3- -5- -1,2-  [3].  

O

N NH2

CH3
O

NCH3

NH2

O
NCH3

N
H

O

F

F

O
K

O

N NH

CH3

O

F

F

H
+

 
         

        .  

O
N

NH2

O
N

N
H

O
O

N NH

O

O

N NH2

 
           1  

    74%      2- -5-
-1,3-  1.  
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  ,       1 
    ,      

 (1,2 . .),  (6,3 . .)      
   (6.2 . .).  

   ,      2- -5-
-1,3-        .  

’      2      
’ ,        .  

    ( , - - )   
’ ,    HCl     

 -      3.  

O

N NH

O
O

N NH2

O

N NH2

Cl

HCl
H2O

 
   2       3  

    3     
,          ,  

    .  
       4,   

   ’   .  

O
N

NH2

O
N

N
H

O
O

N NH

O

O

N NH2

 
            4 

 ’ ,         
,           

.        
4,  ,        .  
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 ,       2- -
,      5-     

  .  
        

« ».  
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 547.32+547.556.7 
 . .,  . .,  . ., 

 . .,  . .,  . .  
     

   

-     
 

      
         

   ’      . 
   3-(3- -2- ( ) ) -1,2-

    -     
  .  

The copper-catalytic interaction of aryldiazonium chlorides and tetrafluoroborates 
with glycerol monoallyl ether under the conditions of Meerwein and anionarylation 
reactions was investigated and the main factors of the chemoselectivity of these reactions 
were clarified. Methods for the synthesis of 3-(3-aryl-2-chloro(thiocyanato)propoxy) 
propane-1,2-diols were developed and the main physicochemical constants and spectral 
characteristics of the synthesized compounds were determined.  

 :    , , 
  , 3-(3- -2- ( ) ) -1,2-

. 
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 – ,         – 

, , ,      
.          

 ,    ,  '   
   [1]. 

      
  ,    ,  

     . ,   
      ,  

       
    ,      

         
   3- . 

  ,       -  
    .   ’  

          
       

 (3-( ) -1,2- ). 
,        

       3-(3- -2-
) -1,2-  (1a, b),     

 -     – 3-(3-
-2- ) -1,2-  (2a-d): 

 
1, 2: R=H ( ); 4-CH3 (b); 4-CH3O (c); 2-CH3 (d) 

   -  (1:3)    
 –  ( )    ( )   5 350 . 

   –   –   
 –   –   1,3:1:1,4:0,15.  
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  -  ( )  (  50%)  

  - . 
   -    

 ,      ,  
'          
  ,   '      ( ),  

   ,     
    ,    

  4  ,      [2]. , 
,     1      1a, 

b, 2 a-d   . 1  2. 
 1 

,      3-(3- -2-
( ) ) -1,2-  (1a, b, 2a-d)  

 
 

% 
20
Dn  20

4d  
MRD , % 

 
, % 

-
 

-
 

N S Cl N S Cl 

1a 36 1.5460 1.2128 63.66 63.91 – – 14.60 C12H17ClO3 – – 14.49 
1b 24 1.5382 1.2029 68.86 68.71 – – 14.88 C13H19ClO3 – – 13.70 
2a 28 1.5619 1.2143 71.39 71.61 5.07 11.73 – C13H17NO3S 5.24 11.99 – 
2b 24 1.5703 1.2119 76.21 76.41 4.74 11.14 – C14H19NO3S 4.98 11.40 – 
2c 26 1.5711 1.2482 78.29 78.34 4.60 10.52 – C14H19NO4S 4.71 10.78 – 
2d 24 1.5742 1.2196 76.15 76.41 4.71 11.08 – C14H19NO3S 4.98 11.40 – 

    1a, b   2a-d -
    1   .       

     3382-3360 -1.  2a-d  
      2148-2156 -1.  

 2 
 1     

3-(3- -2- ( ) ) -1,2-  (1a, b, 2a-d) 
 . ,  . . 

1 a 

7.46-7.29  (5 , 6 5); 4.08  (JHH 5.2 ) [2 , - 2 (Cl)]; 3.96-3.91  [1H, -
CH(OH)]; 3.87-3.81  [1H, CH(Cl)]; 3.77 .  (JHH 4.4 ) 3.70 .  (JHH 6.4 ) (2H, -

CH2OH); 3.61-3.52  [2 , - 2 ( )]; 3.48 . . (1H, -OH); 3.33 .  (JHH 6.8 ), 
3.14 .  (JHH 8.2 ) (2H, CH2C6H5) 

1 b 

7.20-7.03  (4 , 6 4); 4.10  (JHH 5.4 ) [2 , - 2 (Cl)]; 3.92-3.84  [1H, -
CH(OH)]; 3.81-3.72  [1H, CH(Cl)]; 3.60 .  (JHH 4.2 ) 3.51 .  (JHH 6.2 ) (2H, -

CH2OH); 3.49-3.44  [2 , - 2 ( )]; 3.41 . . (1H, -OH); 3.30 .  (JHH 6.4 ), 
3.09 .  (JHH 8 ) (2H, CH2C6H4); 2.22 c (3H, CH3). 
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2 a 

7.42-7.23  (5 , 6 5); 4.03  (JHH 5 ) [2 , - 2 (SCN)]; 3.93-3.86  [1H, -
CH(OH)]; 3.84-3.76  [1H, CH(SCN)]; 3.70 .  (JHH 4 ) 3.60 .  (JHH 6 ) (2H, -

CH2OH); 3.55-3.46  [2 , - 2 ( )]; 3.43 . . (1H, -OH); 3.26 .  (JHH 6 ), 3.06 
.  (JHH 8 ) (2H, CH2C6H5) 

2 b  

7.23-6.96  (4 , 6 4); 4.02  (JHH 5 ) [2 , - 2 (SCN)]; 3.94-3.87  [1H, -
CH(OH)]; 3.85-3.77  [1H, CH(SCN)]; 3.69 .  (JHH 4 ) 3.58 .  (JHH 6 ) (2H, -

CH2OH); 3.56-3.48  [2 , - 2 ( )]; 3.41 . . (1H, -OH); 3.25 .  (JHH 6 ), 3.05 
.  (JHH 8 ) (2H, CH2C6H4); 2.24 c (3H, CH3). 

2 c 

7.29-7.10  (4 , 6 4); 4.03  (JHH 5 ) [2 , - 2 (SCN)]; 3.94-3.85  [1H, -
CH(OH)]; 3.84-3.75  [1H, CH(SCN), 3 , 4- 3 ]; 3.71 .  (JHH 4 ) 3.59 .  (JHH 6 ) 
(2H, -CH2OH); 3.56-3.46  [2 , - 2 ( )]; 3.40 . . (1H, -OH); 3.24 .  (JHH 6 ), 

3.04 .  (JHH 8 ) (2H, CH2C6H4). 
 1     1a, b, 2a-d     

       
(    7.46-6.96 . .), 2- , '    

 (    3.33-3.24 . .  3.14-3.04 . .),  - , 
'        (  3.87-3.72 . .). 

 ,      ,  
          

,      ,  
       . 

 ,        
    ’       

       
     .    

      -  
’   ,      

    ,     .  
      ,   

  -     
 , , ,     

:      ,   
       

    .  

  
           

   SPECORD M80   4000-400 -1.  1   
  -d6   Bruker Avance DRX-500 (500 ),  
 – .      

   Silufol UV-254 (  –  :  :  (2:2:1)). 
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3-(3- -2- ) -1,2-  (1a) 
 5  (5.3 , 0.04 )   , 1.0  (0.006 ) 

  ( )   120  -  (1:3)   
 30 . ,   7.4  (0.053 )  .  
  30-350   1.5 .      
   30     60   . 

  ,    .   
      Al2O3 ( :  –  

– , 2:2:1)  ,   ,  -
   .   ,  

     .  3.5  (36%) 
 1    -    20

Dn  1.5460  20
4d  1.2128.   ( , –1): 

3382 (– ). , %: l 14.60. C12H17ClO3. , %: Cl 14.49.  
      -  

  1b. 
3-(3- -2- ) -1,2-  (2a) 

 5  (5.35 , 0.04 )   , 2.1  (0.006 ) 
  ( )   5.5  (0.057 )    150  

-  (1:3)    1 . 10.1  (0.052 ) 
 .    –5-00   2 .  

       30     
50   .   ,    

.         Al2O3 
( :  –  – , 2:2:1)  ,   , 

 -    .   
,         

.  3.0  (28%)  2       20
Dn  1.5619  20

4d  1.2143. 
-  ( , –1): 3368 (– ), 2156 (–S– N). , %: N 5.07, S 11.73. 

C13H17NO3S. , %: N 5.24, S 11.99. 
   2b-d. 

   
1.  . .,  . .,  . .,  . .   

         
.     . 2008. .6, . 

3(23). . 16–32. 
2.  . .  -    

    : . …  .  : 02.00.03. , 
1999. 354 . 
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 ,        
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 : ,  , . 

Based on the results of the pedagogical experiment, the problems and prospects 
of using formative assessment methods in chemistry lessons in general secondary 
education institutions were analyzed. It is shown that the use of non-traditional 
assessment methods, the main emphasis of which is on the transition from a subject-
centered to a child-centered learning model, affects the student's cognitive activity and 
makes it possible to increase the determining indicators of the effectiveness of learning 
the learning material. 

Key words: assessment, evoluation, student. 
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 3,4-  
    

  -   

       
   -2-    

 . ,      
 . 

 :  -2- ,  , 
 ,  ,  . 

The antioxidant properties of dihydropyrimidin-2-one derivatives with a 
condensed aromatic group were investigated by volumetric and cumene hydroperoxide 
decomposition methods. It was determined that such compounds belong to bifunctional 
inhibitors. 

Keywords: dihydropyrimidin-2-one derivatives, induction period, rate of 
oxidation, initiated oxidation, decomposition of hydroperoxide. 
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NH

NO

Ar O

CH3

OEt

R

I-VI  
 R = H; Ar = Ph (I), 4-  (II), 9-  (III);  

R = CH3; Ar = Ph (IV), 4-  (V), 9-  (VI). 
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1.    (  ) [5]; 
2.      [6]. 

      ( )  
 363 .        

  .      
       (IV) .  

   3,4-   
2,5  10-3 / .  

        
   .     
   . 1. 

 1 
       

   I - VI.    
 = 363 , [ ]  = 0,10 / , [ ] = 2,5  10-3 /  

 p/   k  10-3 , -1 

1 - 13,8 
2 I 10,0 
3 II 7,5 
4 III 5,4 
5 IV 12,3. 
6 V 11,7 
7 VI 9,0 
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    .     
 I,          

CH3 OC2H5

O O

NH2

O NH2

O H

N
H
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OCH3
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C2H5O
Me3SiCl+
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      I-VI V( ) = 10 , 
[ ] = 1 10-2 / ,  = 343  

 
/  

 

   103, 
/  

 

 
   

  
W(O2) *102, /  

 
   
  

W(O2) *102, /  

 
 
,  

,  
1   - - 10,0 - 
2 I 5,0 3,8 9,6 3 
4  

II 
5,0 0,8 10,0 8 

5 10,0 0,9 9,4 16 
7  

III 
5,0 0,5 10,0 13 

8 7,5 0,5 9,7 28 
9 10,0 0,6 9,7 47 
3 IV 5,0 - 7,2  
6 V 5,0 2,2 9,4 4 

10  
VI 

5,0 1,8 9,3 9 
11 10,0 1,6 9,2 18 

          
     ( . 2).   

   I (    – 
 ),   –  III (    – 
    ).   

       
     ( . 2). 
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VI    .  
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   1,4-   
     - ,    

      .  
  1,4- [2-( - )-(2- ) -

]    . 
The interaction of 1,4-phenylenebisdiazonium tetrafluoroborate with unsaturated 

acids nitriles in the presence of bromide anions, which occurs with the formation of 
bromarylation products with the participation of both diazo groups, was studied. A method 
for synthesis of 1,4-phenylenebis[2-(O-ethyldithiocarbonato)-(2-methyl)propanonitrile] 
based on bisbromoarylated adducts has been developed. 

 :  1,4- , , 
 , 1,4- (2- -(2- ) ), 1,4- -

[2-( - )-(2- ) ]. 
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   ,     
    ,       

 (    2220-2232 –1    ).  
       2, 3 

–   -   ,     
     169-1780 ,  

  ,  :  10:1. 
        1   

. ,    1,4- (2- -(2- ) 
) 2, 3    ,  

    (2228-2220 -1)    
    ’  -Br (580-596 -1).  

 1        
(7,48-7,35 . .),   , ’    , 

  (3,47-3,36 . .),      -
 ’      = - ’   

 .   , ’    ,  
  2   (5,40 . .),    

    3 –  (1,76 . .). 
 ,      

1,4-       , -
       

 .  
       

        
  .      

       2, 3   
,     1,4- [2- -
-(2- ) ] 4, 5   : 

 
R = H (4), CH3 (5) 
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      2, 3  - -
    300   .  - -

 4, 5         92-97%.  
1,4- [2- - -(2- ) ] (4, 5) – 

      89-1040 ,   
    .    4, 5   

  ( =S)    (C N)    
1176-1164  1664-1656 -1.  1      

    (    7.08-6.81 . .), 
  , ’     (   

 3.08-3.01 . .).   , ’      
4,   (4.22 . .),      

  5 –  (1.48 . .). 
      ,  1,4-

[2- -(2- ) ]     
  -    ,  
         . 

  
   2-5     ( )   

SPECORD M80   4000-400 -1.  1     -d6 
  Bruker Avance DRX-500 (500 ),   – . 

     .   
  - .    

    ( )   
Silufol UV-254 (  -  -  – 10:1,  -   - 

 – 1:1:2).  
1,4- (2- ) 2 

      ,   
      .   4,7  (72 

) , 0,34  (0,1 ) Cu(BF4)2 6H2O  11.7  (98,1 ) KBr  
120  -  (1:3)    , 

,  ,   2 . 10.00  (32,7 ) 
 1,4- .    , 

    20°    100   ,  
    l2.      

  –250 ,  2,8  (25%)   1,4- (2-
) 2  . . 178° ,     

: -10:1. 1    ( , . .): 7,35  (4H, 6 4); 5,40  (2H, Br); 
3,36  (4 , 2 6 4 2).  
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, % Br - 46,51, N- 8,49. C12H10Br2N2, , % Br – 46,72, N- 8,19. 
1,4- (2- -2- ) 3 

     2 ,    
4,8  (7,19 ) .  2,4  (20%)  3   

-    . . 169° ,     
:  – 10:1  .     -1 ( - n) - Br (592). 1    

( , . .): 7,48  (4H, 6 4); 1,76 c (6 , 3 – -Br); 3,47 .  (4 , 2 6 4 2). 
, % Br – 43,01, N – 7,60. C14H14Br2N2, , % Br – 43,18, N – 7,57. 

1,4- [2-( - ) ] 4 
  0,2  (6 ) 1,4- (2- ) 2  10 

    0,18  (11 )    
  30 0   12 .     50  , 

,  , , .    
    0,23  (92%)  4  . . 89-90 0 . 

 1  , , . .: 7,01 , 6,81  (4 , 6 4), 4,56 .  (J  4,4 ) (4 , 
OCH2); 4,22  (J  6,6 ) (2 , ); 3,04  (J  7,1 ), 3,00  (J  6,8 ) (4H, 
CH2 6 4); 1,34  (J  2,6 ) (6 , OCH2CH3). , %: N 6,60, S 30,21. 

18H20N2O2S4. , %: N 6,69, S 30,32. 
1,4- [2-( - )-(2- ) ] 5 

  0,2  (5 ) 1,4- (2- -2- ) 
3  10     0,17  (10 )    

  300   12 .     50  , 
,  , , .    

    0,22  (97%)  5  . . 104-105 0 . 
 1  , , . .: 7,08 , 6,84  (4 , 6 4), 4,58 .  (J  4,2 ) (4 , 

OCH2); 3,08  (J  7,0 ), 3,01  (J  6,7 ) (4H, CH2 6 4); 1,48  (6 , 3); 1,34 
 (J  2,8 ) (6 , OCH2CH3). , %: N 6,19, S 28,33. 20H24N2O2S4. 

, %: N 6,03, S 28,37. 
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    N,N’- ( -
)- -4,4’-  

    N,N’- ( - )- -4,4’-   
       

      -
 .         Al3+  . 

 : N,N’- ( - )- -4,4’- , , 
  , , . 

The article presents the synthesis of N,N’-bis( -resorciliden)-p-4,4’-aminobiphenyl 
and investigation the compound’s ability to exhibit aggregation-induced emission 
enhancement and excited state intramolecular proton transfer properties. The properties of 
the obtained Schiff base as Al3+ and pH-sensor are described. 

Keywords: N,N’-bis( -resorciliden)-p-4,4’-aminobiphenyl, sensor, excited state 
intramolecular proton transfer, photoluminescence, aggregation. 
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   65%.    1  -  -
.  1          

     . 
     ( )  

   L    - , 
 L 50 μM.     80 . %     

    L.      
,        , 

  L   . 

    L    
   ( ),   

    .      
   150-190    ,    

 10000 -1.      ,    
        420  ( . 1. )). 
-    -    

 Orca (B3LYP def2-TZVP def2/J RIJCOSX TightSCF) ,  
   ,    , 

    -  .    
        (367 

)  -2   (291 ).  
        
   ,    

        
 L ( . 1. )). 

. 1. )    L   . )  

 L   . 
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  ,       
   ,     

    [4]. 

          
    .     Al3+   

 ,      . 
       Al3+   

,  ,         
,    ’  [5].    

    Al3+    [6-8]. 
  L        

        Al3+.  
  L  410        

Al3+,     ( . 2.).    
      0-60 μ  

Al3+.   Al3+   30 μM. 
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2NATA GROUP 
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    4.6/3.1  3.1/4.6. 

 :  ,   -
.  

The features of creating environmentally safe compositions of surfactants taking into 
account the synergistic effect of the components are considered. The synergistic effect of 
alkyl polyglycoside with cocamidopropyl betaine on detergent capacity in the ratio 4.6/3.1 
and 3.1/4.6 was revealed. 

Key words: synergistic effect, alkyl polyglycoside with cocamidopropyl betaine. 
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Synthesized and investigated the anti-inflammatory activity of derivatives of 3-
aryl(heteryl)-2-(6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a]azepin-3-yl)acrylonitrile. 

Keywords: anti-inflammatory drugs, "carrageenan edema" "hot plate" and acetic 
acid "cramps". 
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       3-  ( -
)-2-(6,7,8,9- -5 -[1,2,4] [4,3-a] -3- ) , 
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1        
2  «   » 

  CdS    

        
 CdS     .   

     .   
 CdS    . ,  
    CdS     

         = 7.  
 : ,  ,  . 

The synthesis of CdS nanoparticles with different ratios of initial ions was 
carried out by chemical precipitation in aqueous solution. The obtained samples were 
investigated by means of optical spectroscopy and XRD analysis. All the obtained CdS 
nanoparticles crystallize in cubic crystal system. It has been found that the optical 
pseudogap of CdS nanoparticles does not change linearly with the pH of the solution 
and is characterized by the presence of a minimum at pH = 7. 

Keywords: nanoparticles, binary sulfides, band gap. 
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Cd2+ : S2-   1:1  1:10.      
  NaOH   5, 7  9.   CdS  

  '   CdSO4  Na2S,   
    .    

CdS     (c  Libra S21 
UV-VIS).    -     CdS 

  ( .1). 

  
  

.1.    CdS     
 Cd2+ : S2- 1:1 ( )  1:10 ( ) 

 
   (Eg)  CdS    

     f[( hv)2] = hv  
 : hv = B(hv-Eg)1/2,   -  , hv -  , 

Eg -   , B –  [2].    
     = 2.303A/d,  d -   

, A –  [3].  
 1. 

 Eg    CdS 
  Cd2+ : S2- 1:1   Cd2+ : S2- 1:10 

 Eg,   Eg,  
5 2.65 5 2.46 
7 2.53 7 2.25 
9 2.74 9 2.84 

  Eg   .1. ,  
 Eg           

.        
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SEARCH FOR NEW SOURCES OF PLANT PIGMENTS 

Natural plant pigments are substances extracted from the flowers, leaves, fruits 
and seeds of plants. Natural plant pigments are bright colors, safe and non-toxic, and 
are often used in food, beverages, and cosmetics. In addition, natural plant pigments 
have a number of biological activities and can be used for the prevention and treatment 
of many diseases. They are widely used in cosmetics, medicine and other fields. That's 
why, the isolation of natural natural pigments from plant materials with biological 
activity and the production of extracts for coloring food products, drugs, alcoholic 
beverages is relevant. 

Keywords: vegetable raw materials, natural pigments 

Relevant is the isolation of natural natural pigments with biological activity from 
plant raw materials, and the production of extracts for coloring food products, 
medicines, and alcoholic beverages. The research is of interest to specialists in the field 
of food additives (colors and antioxidants) as well as the distillery industry. The results 
of the work on obtaining composite natural dyes from mixtures of carotenoid-
containing pumpkin fruits Cucurbita pepo L. and anthocyanin-containing pomace of 
grape berries of the species Vita labrusca L. are known. Plant pigments that are widely 
studied are carotenoids, flavonoids and anthocyanins. The leaders in terms of the 
number of anthocyanin glycosides are berries of dark purple and burgundy color: 
blueberries, blackberries, black-fruited rowanberries, elderberries, cranberries, black 
currants, cherries, raspberries, grapes (dark varieties). Anthocyanin-rich eggplants, 
beets, tomatoes, red cabbage, red peppers, lettuce (red-leaf). significant sources: black 
raspberries (589 mg/100 g), blueberries (558 mg/100 g), cherries (350-400 mg/100 g), 
red raspberries (365 mg/100 g), acai berries (320 mg/100 g). 

The introduction of natural dyes into the formulation of food products not only 
colors these products, but also gives them vitamin and antioxidant activity. The 
technology for obtaining composite dyes allows the production of colorants with an 
expanded color palette [1-3]. 

The aim of the study is to search for new sources of plant pigments among plants 
of the domestic flora. 

The objects of study were the flowers of dandelion officinalis Taraxacum 
officinalis L. (Asteraceae), meadow goat's beard Tragopogon pratensis L. 
(Asteraceae), common chicory Cichoriun intibus L. (Asteraceae), oak-leaved sage 
Salvia nemorosa L. (Lamiaceae), sainfoin sainfoin Onobrychis viciifolia SCOP. 
(Fabaceae) and peach-leaved bell Campanula persicifolia L. (Campanulaceae|). 
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The quantitative content of the sum of flavonoids in terms of luteolin-7-
glucoside in the flowers of dandelion officinalis and meadow goat's beard determined.  

The quantitative content of the sum of anthocyanins in terms of cyaniding in 
common chicory, oak-leaved sage, sainfoin sainfoin and peach-leaved bell determined. 

The obtained results are the initial stage of the pharmacognostic study of the 
available sources of plant pigments. 
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Khvorost O. P., Zudova E. Yu., Leontiev B. S. 
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DEVELOPMENT OF OPTIMAL TECHNOLOGIES FOR OBTAINING 
HERBAL PREPARATIONS FROM PROMISING TYPES OF PLANT 

MATERIALS 

The objects of the study were the leaves, flowers and fruits of plants of the 
families Viburnaceae, Fabaceae, Rosaceae, Asteraceae. Optimal technologies for 
obtaining substances have been developed. This was one of the stages in the creation 
of new dosage forms of the actual focus of action. 

Keywords: raw materials of representatives of the families Viburnaceae, 
Fabaceae, Rosaceae, Asteraceae; optimal technology for obtaining substances 

Relevance: Plant-based preparations began to be used not only in the form of 
infusions, decoctions, tinctures, but also in the form of oxygen cocktails, aerosols, films, 
phytopastes, aqueous solutions, etc. The use of modern research methods, as well as the 
introduction of herbal medicines into practice as the least invasive technologies in the 
treatment of a number of diseases, has made it possible to change the attitude towards 
herbal medicine [1-3]. Many plants have a wide range of therapeutic effects, as are 
essentially polyvalent. This makes it possible to choose and recommend herbal 
preparations for treatment that are most suitable for this particular patient, based on the 
nature of his disease and the severity of concomitant pathological processes. This applies 
to both individual plants and their combinations. Such an approach is especially important 
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when carrying out rehabilitation, anti-relapse and preventive phytotherapy, when there is 
a need for a combination of specific and non-specific components. 

Aim of the study: to determine the optimal parameters of the technological process 
for obtaining herbal preparations from available promising types of plant materials. 

Materials and methods: we have chosen raw materials (vegetative and 
generative organs) of representatives of the families Viburnaceae, Fabaceae, 
Rosaceae, Asteraceae. 

Results and conclusions: The physical-chemical and technological power of 
selected types of raw material has been developed (detailed by a combination of 
pressure-cutting method). It was established: the loss in mass during drying; bulky mass; 
degree of grinding - 3-5 mm; specific gravity; volume mass; porosity; large volume of 
the ball; extraction coefficient of clay: purified water; 30 % ethanol; 50 % ethanol; 70% 
ethanol; 96 % ethanol. The processes of maceration, fractional maceration, static and 
dynamic minds, different extractants, different temperature conditions, different hourly 
terms and the relationship of raw material:extractant were studied. 

The best yield of extractive substances from raw materials is observed when 
small maceration is carried out in laboratory conditions: the weight of loaded raw 
materials is 100.0-150.00 g; extractant - 40-70% ethanol; process conditions are 
dynamic (mixing); extraction temperature – 20±2 ° ; multiplicity of extraction – 2; the 
time of one extraction is 1.5 hours; the ratio "raw material: extractant" (DER) is 1:15.  

The obtained results can be useful in the development of the technological 
specification, the specification of the quality of galenic preparations from promising 
types of plant raw materials, as well as in the calculation of the material balance of the 
technological regulation. 
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The antioxidant activity of derivatives of 1,3,5-triazin-2-yl-N-

hydrazinecarbothioamides was studied on the model of photooxidation of sodium 
nitroprusside under in vitro conditions. The effectiveness of inhibiting the formation 
of active forms of Nitrogen(II) oxide was determined by the degree of oxidation of 
ascorbic acid spectrophotometrically. The dependence of the antioxidant-prooxidant 
status of the studied compounds on the type of N-substituents, their properties, and the 
presence of morpholine-condensed or pyrrolidine-condensed triazines is shown. 

Keywords: triazines, antioxidant activity, active forms of nitrogen (II) oxide, 
antioxidants, prooxidants 
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 . .1,  . .2,  . .2,  . .2 
1    i    

2        

     
[1,2- ]    4-  

      
[1,2- ]    4-     

.          
. 

 : , 4- , , . 
Synthesized and investigated the electrophoretic activity of derivatives of 

imidazo[1,2-a]azepine with a 4-aminopyrine fragment towards albumin and lysozyme. 
The interaction of the compounds with protein molecules and the alteration of their 
properties were demonstrated. 

Keywords: electrophoresis, 4-aminopyrine, albumin, lysozyme. 
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 . .1,  . .1,  . .2 
1       

2    i    

     3- -1,3-
-2,3,6,7- -5 - [2,1-b][1,3]  

   3- -1,3- -2,3,6,7- -5 -
[2,1-b][1,3]        

 SARS-CoV-2. 
 :  , PLpro, NSP12, NSP13, SARS-

CoV-2. 
A series of bromides of 3-hydroxy-1,3-diaryl-2,3,6,7-tetrahydro-5H-imidazo[2,1-

b][1,3]thiazinium were synthesized and their antiviral activity against SARS-CoV-2 
virus was investigated. 

Keywords: antiviral activity, PLpro, NSP12, NSP13, SARS-CoV-2. 
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  5 a,b     3-
-1,3- -2,3,6,7- -5 - [2,1-b][1,3]  6 a,b. 

    .   
   13   ,   -  

,          4 -   7. 
    Electrothermal  9200. 

       
 SARS-CoV-2   3- -1,3- -2,3,6,7- -5 -
[2,1-b][1,3]   : 

– NSP12 –   –  ,  
 ,    -  

,  ,     - ; 
– PLpro –  ,     

; 
– NSP13 –  ,   1,  

   ,   ,   
   . 

      4  
(Exscalate4CoV). ’     PLpro, NSP12  NSP13  
SARS-CoV-2  dr. Candida Manelfi (Computational Chemist - R&D 
Platforms & Services). 

    ’    6 
a,b   PLpro, NSP12  NSP13  SARS-CoV-2.  

 ,        
 3- -1,3- -2,3,6,7- -5 - [2,1-b][1,3] , 

      SARS-CoV-2 (PLpro, NSP12  
NSP13),     ,       

       COVID-19, 
  SARS-CoV-2. 
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