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Abstract 
SYNTHESIS, STRUCTURE AND ANTIMICROBIAL ACTIVITY OF 
AZOMETHINES, DERIVATIVES OF 4-(O-LUPINYL) BENZALDEHYDE 

 
Nurkenov . .1*, Nurmaganbetov Zh.S.1, Fazylov S.D.1, Seilkhanov . .2,  
Gazaliev . .1, Muldakhmetov Z. .1, Seidakhmetova R.B.3, Mendibayeva .Zh.1 

1Institute of Organic Synthesis and Coal Chemistry of the Republic of Kazakhstan,  
Karaganda, Kazakhstan; 
2Kokshetau Ualikhanov University, Kokshetau, Kazakhstan; 
3Karaganda Buketov University, Karaganda, Kazakhstan  
E-mail: nurkenov_oral@mail.ru 

 
The article describes the results of studies on the synthesis and structural features of 

4-lupinylbenzaldehydes and azomethine derivatives of the lupinine alkaloid. Chemical 
modification of the lupinine alkaloid was carried out by the halomethylene group in the C-
1 position of the quinolysin backbone. The reactions were carried out in several stages. 
The results of the synthesis of 4-lupinylbenzaldehydes (4-hydroxybenzaldehyde and 4-
hydroxy-3-ethoxy-benzaldehyde) synthons in the synthesis of substances with yields of 
67.3% and 74.0% are presented. The interaction of 4-lupinylbenzaldehyde with 4-
chlorobenzylamine and vinyl ester of monoethanolamine synthesized lupinyl-containing 
azomethines with yields of 78.4% and 77.4%. The structure of the obtained compounds 

13C NMR spectra, the multiplicity of 
signals in the 13C NMR spectra was determined from the spectra recorded in the J-
modulation mode. The assignment of signals in the spectra was carried out using various 
modern methods of correlation spectroscopy 1H-1H (COZY), and 1H-13C (HMBC, 
HSQC). The values of chemical shifts, multiplicity and integral intensity of 1H and 13C 
signals in one-dimensional NMR spectra are determined. Bioscreening of new 4-
lupinylbenzaldehydes and azomethines was carried out, among which substances with 
high antimicrobial activity were identified. The antimicrobial activity of all the presented 
samples was studied on reference test microorganisms: facultative anaerobic gram-
positive cocci of Staphylococcus aureus ATCC 6538, aerobic gram-positive spore-
forming Bacillus subtilis ATCC 6633, gram-negative rods facultative anaerobes of 
Escherichia coli ATCC 25922 aerobic Pseudomonas aeruginosa ATCC 27853 and yeast 
fungus Candida albicans ATCC 10231 by diffusion into agar (wells). 

 
Keywords: quinolizidine alkaloids, chlorlupinine, 4-(O-lupinil) benzaldehyde, 

azomethines, cis-articulation of the quinolizidine ring, antimicrobial activity, test strain, 
incubation 
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 : 3-(2-Amino-6-methylpyridino)-3-carbonyl-3,4-

dihydrocoumarin (12).To the alcoholic solution of 2.18 g (0.01 mol) of 3-
carbethoxycoumarin, 1.08 g (0.01 mol) of 2-amino-6-methylpyridine was added with 
stirring. The mixture was boiled for 10 h. The solution was cooled, the precipitate was 
filtered. Then it was washed with cold EtOH. After the drying and recrystallization of the 
residue from i-PrOH yield of the product 12 was 2.05 g (63%), mp 226 .82 
(1/2, EtOAc/hexane as eluent). Calculated, %: C 68.56; H 4.32; N 9.99 for C16H12N2O3. 
Found, %: C 68.41; H 4.22; N 9.83. Spectral data. 
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168.3 (C=O). 
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- m/z 

 
- - m/z (I , %): 

+ 2
+ CH3]+ (23). 

-  m/z (I +
2

+ (23). 
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 m/z +. C17H25NNaO. 
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Abstract  
DETERMINATION OF THE HAZARD CLASS OF OIL-CONTAMINATED 

AND NEUTRALIZIED SOIL 
Zhusipbekov U.Zh.1, Nurgaliyeva G.O.1*, Baiakhmetova Z.K.1, Aizvert L.G.2 
1  
2Scientific and practical center of sanitary-epidemiological examination and 

monitoring of the Ministry of Health of the Republic of Kazakhstan Almaty, Kazakhstan 
E-mail: n_gulzipa@mail.ru 
Introduction. Pollution by oil has a negative effect on chemical, physical, 

agrophysical, agrochemical and biological properties of soils. Sorption methods of 
cleaning the soil with the help of humic preparations from oil pollution are of great 
importance. The purpose of this work is to study the composition and properties of the 
contaminated and neutralized soil, the determination of the toxicity indexes of all 
components of oil waste, the calculation of the hazard class of waste according to their 
toxic-ecological parameters. Methodology. Samples of the contaminated and neutralized 
soil were treated with the use of humate-based energy-accumulating substances. The 
metal content in the contaminated soil was determined by spectrometry using an AA 240 
instrument using the method of decomposing the sample with a mixture of nitric, 
hydrofluoric and perchloric acids until the sample was completely opened. Results and 
discussion. Fractional composition of oil products of all samples is stable: the content of 
complex acetylene hydrocarbons is ~ 70.0% of the total mass of oil products, the content 
of resins and paraffin-naphthenic group of hydrocarbons is 27.3%, the content of bitumens 
is 2.6%. In the neutralized soil, paraffin-naphthenic fractions, resins, bitumens and 
asphalteneswere mainly found; complex acetylene hydrocarbons are not 
present. Conclusion. It has been established that the contaminated soil belongs to the 
substances of the 3rd hazard class. Neutralized soil became less toxic and according to the 
total toxicity index, it was classified as hazard class 4 (low hazard). Neutralized soil can 
be used as construction and road materials, at the improvement of boreholes and at land 
reclamation. 

Keywords: oil, contaminated soil, neutralized soil, humate-based energy storage 
substance, toxicity, radioactivity, hazard class. 
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