
 

 
 
 
 
 

 

 
UNIVERSUM:  

 
 
 
 
 

 
 

 
 

 
 
 
 

12(102) 

 2022 

 
 

3 
 
 
 
 
 
 
 
 
 
 
 
 

                                                              

                                                              
 

2022 



 

54+57 
24+28 

        U55 
 

 
, - ; 

 

 
- ; 

 
-  

   
-   

, , ; 
-  

-  
, -  

- ; 
  

 
 

.   
-  

 
 
 

 
 

U55 Universum: :  .   12(102). 3.,  
 2.  72  .  

http://7universum.com/ru/nature/archive/category/12102  
 
 

 
ISSN : 2311-5459 

 
DOI: 10.32743/UniChem.2022.102.12 
 

 
 

 24+28 
 
 

2 



 

  

 5 

 5 
 

 
 

5 

 
 

 
 

9 

  
 

 
 

 
 

14 

 
 

  
 

 
 

 

22 

 27 
 

 
27 

  
 

 

31 

 
 

 
  

 

35 

-
-  

 -  
 

 

41 

 46 
  

 
 

46 

 52 

-4- - -4- -2-  
 

 
 

 

52 

Papers in english 58 

Biological sciences  58 

General biology 58 

Microbiology 58 
AEROBIOLOGICAL MONITORING AND ITS PROSPECTS 
Inomjon Bakhramov 
Umida Bakhodirova 

58 



12 (102)                                                                             
 

_________________________ 
 

 // 

https://7universum.com/ru/nature/archive/item/14538   

 
   

 

.  
 
 

E-mail: sulaymonovaza@mail.ru 

  

 
 
 

E-mail: alinur21@list.ru 

 

SYNTHESIS AND NMR SPEKTROSKOPIK STUDY OF HYDRAZONE DERIVATIES  
OF FERROCENOYLACETONE AND THEIR COMPLEXES 

Zilola Sulaymanov 

Senior Lecturer  
of Bukhara state University,  

Republic of Uzbekistan, Bukhara 

 

Teacher  
of Bukhara state University,  

Republic of Uzbekistan, Bukhara 
 

 
    (H2L)     

 . 
 H2L 

-
-

 
-N2O2-  

 
ABSTRACT 

We synthesized monocarboxylic acid hydrazones (H2L) by reacting carboxylic acid hydrazides with ferrocenoy-
lacetone. Based on them, complexes with transition metals were obtained. The synthesized compounds were studied by 
spectroscopic methods. The research results showed that H2L in solution exists as a tautomeric mixture: hydrazone, 
enhydrazine and cyclic 5-hydroxypyrazoline forms. According to the results of spectroscopic studies, the complexes 
are assigned a planar-square structure, and in them the doubly deprotonated ligand residue is tridentately coordinated 
by the metal atom through two oxygen atoms and the nitrogen atom of the hydrazone fragment. The fourth positio n 
in the planar square of the trans- N2O2 coordination site is occupied by the ammonia molecule 

 
. 

Keywords: hydrazide, ferrocenoylacetone, tautomerism, hydrazone, enhydrazine, NMR spectroscopy. 
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-

L1- L6.  

1- -1,3 
-

- - -
 5- -  

H2L1 - H2L6 .  
H2L1 - H2L6 -

 

 

 I 
 

R=CH3 (H2L1), C6H5 (H2L2), -NO2-C6H4 (H2L3) ), -NO2-C6H4 (H2L4),  
2-OH-5-Br-C6H3 (H2L5), C6H5CH2 (H2L6). 

 
I  

. 
 -  

[8, 9, 10, 11, 12].  
 

 
                                                                                                                                                   
 

 

1 H2L1-H2L6 . 

 
 
 

 

1 H2L1-H2L6 -d6 l4  

 2 3 6 5 Fc 
H2L1 3,58; 2,05 - 4,99; 4,55; 4,18 
H2L2 4,602 2,67 7,10; 7,76; 8,05 4,23; 4,27; 4,87 
H2L3 2,12 2,83 7,45; 7,55; 7,96 4,95; 4,57; 4,31 
H2L4 3,30 2,58 7,35; 7,56; 8,02 4,78; 4,31; 4.10 
H2L5 3,56; 3,75 2,40 7,50; 7,95 4,68; 4,38; 4,22 
H2L6 3,02 2,12 - 4,99; 4,55; 4,26 
H2L7 2,12 2,83 7,46; 7,57; 7,95 4,45; 4,57; 4,31 
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1   H2L2 
-d6 l4

 

-d6 l4 
1 H2L2 

 
11,45 

N-H  

N-H 

H2L2  

 
 

 H2L2 

 5-  
 13C  

-   
 

H2L - CH3COO)2, 

L NH3

-

II: 
 

  II 

u(II), Ni(II Zn(II) 

 
R=CH3 ( L1 NH3), C6H5 ( L2 NH3), -NO2-C6H4 ( L3 NH3), -NO2-C6H4 ( L4 NH3), 2-OH-5-Br-C6H3 ( L5 NH3), 

C6H5CH2 ( L6 NH3). 
 

 
II) 

(II H2L1-H2L6 

1

1  
-

1 -
 

1 ZnL3 NH3  1). 
 

 3-

 4,07-4,41 

4,49  - 5 4 - 5 4  
 

 - -
 

NO2-
ZnL3 NH3 

 

 
 1  

1 -
 

III  
 13C 

13C ZnL3 NH3 
9; 69,672; 70,195; 81,299; 

96,48; 118,554; 121,859  
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1  ZnL3 NH3 -d6 l4 

 

 
13C ZnL3 NH3 -d6 l4 

 
1 NiL5.NH3

 

Br- -
- 1

-d6 l4 

II  
 NiL5.NH3 

 NiL2.NH3

-
 -

  

-
II

-
 1

-
 

II II.  
1

NiL2 NH3
1

  NiL2 NH3  
-d6 l4  

  

-

,  
- 1  

NiL4 NH3 
NiL2 NH3  

 

d- - d- II -
- 

 

 

 

1 II III  -d6 l4  

 -  3- N 6 5 Fc 

NiL2 NH3 5,18 2,27 7,31; 8,064; 8,068 4,04; 4,45; 4,87 

NiL3 NH3 5,48 2,51 7,12; 7,32; 7,64 4,12; 4,41; 4,69 

NiL4 NH3 5,52 1,90 7,87; 8,41; 8,75; 8,85 4,20; 4,41; 4,57 
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