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INFLUENCE OF FUNCTIONAL GROUPS ON THE ANTIMICROBIAL 

PROPERTIES IN LUBRICATING OF OIL M-11 

 

Abstract: In this scientific work have been investigated the basic features of influence of functional groups on 

the antimicrobial properties in lubricating of oil M-11.  

It should be noted that this class of sulphides, meaningfully diameter of microbial growth inhibition zone, 

second only benzilalkoksikarbonilmetildisulfids. 

These results suggest that the best antimicrobial properties are polar compounds, ester having at the edges 

and in the middle disulfide functional groups. Aromatic disulfides containing an oxycarbonyl group, the additives 

are effective antimicrobial lubricating oil M-11. 

The structure of the synthesized sulphides confirmed by IR - and NMR - spectroscopy. IR spectra of 

synthesized compounds were recorded on a spectrophotometer “UR-20”  in the range of 400-4000 sm-1. 
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Introduction 

From the scientific literature identified [1, 41] 

that various additives are used for improving the 

antimicrobial properties of lubricating oils. These 

additives, generally have a different structure, and 

since they contain different functional groups which 

further affect their antimicrobial properties [3, 22]. 

 

Materials and Methods 

To this end, using techniques developed by us 

previously synthesized disulfides [4, 31-57] structure 

containing a carbonyl, oxycarbonyl, and disulfide (C 

= O, -OC (O) - and -S-S-) functional groups. 

Physico-chemical characteristics of the 

synthesized compounds. These results are shown in 

Table 1. 

 

Table 1 

Physical and chemical synthesis of unsymmetrical sulfides. 
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C6H5CH2SSC3H7 45.6 
90-

92 
1.5662 1.0734 

60.3

2 

60.6

2 
60.56 7.12 32.32 60.17 6.65 33.13 
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C6H5CH2SSC5H11 48.2 
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-
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1.5496 1.0423 
69.5
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69.8
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63.65 8.02 

28.3
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The structure of the synthesized sulphides 

confirmed by IR - and NMR - spectroscopy. 

IR spectra of synthesized compounds were 

recorded on a spectrophotometer “UR-20”  in the 

range of 400-4000 sm-1. 

The IR - spectra of ethyl benzyl disulfide band 

appears stretching vibrations, -S-S- characteristic of 

communication at 460 ± 10 cm-1. 

The TMR - amilbenzildisulfida observed 

spectrum signals from aromatic (in 7 ÷ 7,17 ppm) 

and methylenes (in the range 4.83 ÷ 4.42 ppm) of 

protons S5N11 signals from n (-S- S-CH2 δ = 2,68 

ppm (CH2) 3 δ = 1 ÷ 2 m ppm, -SN3- δ = 0,95 ppm 

triplet distorted). 

The IR - spectrum benzildekanoildisulfida 

detected absorption bands at 460 ± 10 cm-1, 

characteristic for the group -S-S- and stretching 

vibrations 1710 ± 10 cm-1 corresponding to the C = 

O group. 

The TMR - spectrum contains signals 

characteristic for aromatic (in 7 ÷ 7,17 ppm) and 

methylenes (in the range 4.83 ÷ 4.42 ppm) of 

protons. In addition to these signals from n-C3H7, 

there are, respectively, -C-CH2- δ = 2,45 ppm triplet, 

-CH- δ = 1,61 ppm sextet, -SN3- δ = 0,90 ppm 

triplet. 

The IR - spectrum 

benzilpropoksikarbonilmetildisulfida detected 

absorption bands at 460 ± 10 cm-1, characteristic for 

the group -S-S- and stretching vibrations 1270 ± 10 

cm-1 corresponding to the -C-O- group, and in 1700 

± 10 cm -1, corresponding to the C = O group. 

The TMR - spectrum contains signals from 

aromatic (in 7 ÷ 7,17 ppm) and methylenes (in the 

range 4.83 ÷ 4.42 ppm) of protons. In addition to 

these signals in said disulfide observed from S5N11-

n (-C-O-CH- ppm δ = 4,23 t (CH2) 3 δ = 1,1 ÷ 2,1 

ppm, m, - CH3 δ = 0,95 ppm doublet garbled). 

With increasing concentration of sulphate in the 

oil of their antimicrobial properties efficacy 

increases. For example, at a concentration of 1.5% 

benzilpropoksikarbonilmetildisulfid appreciably 

increases the resistance of the oil to M-11 

microorganisms (24, 22, 16 mm), especially bacterial 

and fungal cultures. 

Tests alkilbenzildisulfids oil M-11 have shown 

that elongation of the alkyl radical of the 

antimicrobial efficacy is reduced.  

For example, M-11 oil containing 1.5% 

propilbenzildisulfida diameter of microbial growth 

inhibition zone is respectively 14, 12, 20 mm, and in 

case amilbenzildisulfida it is respectively 16, 14 and 

20 mm. 

Alkilalkoildisulfids test results show that the 

compounds tested, mainly, are more effective 

antimicrobial additives than alkilbenzildisulfidy. 

It should be noted that this class of disulfides 

meaningfully diameter of microbial growth inhibition 

zone, second only 

benzilalkoksikarbonilmetildisulfids. 

 

Conclusion 

1. It should be noted that this class of 

sulphides, meaningfully diameter of microbial 

growth inhibition zone, second only 

benzilalkoksikarbonilmetildisulfidam. 

2. These results suggest that the best 

antimicrobial properties are polar compounds, ester 

having at the edges and in the middle disulfide 

functional groups. Aromatic disulfides containing an 

oxycarbonyl group, the additives are effective 

antimicrobial lubricating oil M-11. 

3. With increasing concentration of sulphate in 

the oil of their antimicrobial properties efficacy 

increases. For example, at a concentration of 1.5% 

benzilpropoksikarbonilmetildisulfid appreciably 

increases the resistance of the oil to M-11 

microorganisms (24, 22, 16 mm), especially bacterial 

and fungal cultures. 

4. Tests alkilbenzildisulfids oil M-11 have 

shown that elongation of the alkyl radical of the 

antimicrobial efficacy is reduced. For example, M-11 

oil containing 1.5% propilbenzildisulfida diameter of 

microbial growth inhibition zone is respectively 14, 

12, 20 mm, and in case amilbenzildisulfida it is 

respectively 16, 14 and 20 mm. 
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5. The TMR - amilbenzildisulfida observed 

spectrum signals from aromatic (in 7 ÷ 7,17 ppm) 

and methylenes (in the range 4.83 ÷ 4.42 ppm) of 

protons S5N11 signals from n (-S- S-CH2 δ = 2,68 

ppm (CH2) 3 δ = 1 ÷ 2 m ppm, -SN3- δ = 0,95 ppm 

triplet distorted). 

6. The TMR - spectrum contains signals from 

aromatic (in 7 ÷ 7,17 ppm) and methylenes (in the 

range 4.83 ÷ 4.42 ppm) of protons. In addition to 

these signals in said disulfide observed from S5N11-

n (-C-O-CH- ppm δ = 4,23 t (CH2) 3 δ = 1,1 ÷ 2,1 

ppm, m, - CH3 δ = 0,95 ppm doublet garbled). 

7. Comparative tests of the antimicrobial 

properties of the synthesized disulfide give reason to 

place them in the following number: 

 

S6N5SN2SSR <C6H5CH2SSC (O) R 

<C6H5CH2SSCH2CO (O) R. 

 

8. The results of the research allowed to 

identify among disulfides synthesized antimicrobial 

additives with optimal structure and on their basis to 

develop new lubricant compositions. 
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