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Abstract 

The reaction of alkoxyhalogenation of allylmethaacrylate with saturated 

alcohols with the participation of crystalline iodine proceeds chemo- and 

regioselectively at low temperature. The composition and structure of the 

synthesized compounds were determined by elemental analysis, IR, 
1
H and 

13
C NMR spectroscopy. FT-IR spectra of compounds were recorded by 

Specord-75 instruments on the microlayer (liquid paraffin suspension).
 1

H 

NMR spectra of substances in solution CDCl3 recorded on the device «Bruker 

SF-300" (300 and 75 MHz), an internal standard HMDS. The elemental 

composition of the samples was determined on a Karlo Erba 1106 elemental 

analyzer. The melting points were measured on a “Boetius” hot stage. The 

synthesized compounds have an inhibiting effect on CO2 corrosion of steel. 

Protection efficiency of compound (E-9) obtained by the interaction of (12.60 

g (0.10 mol)) allyl methacrylate, (11.60 g (0.10 mol)) heptyl alcohol and 

(12.70 g) iodine (crystal) within 20 h, at a concentration of 150 ppm is 91%. 

At the same time, the corrosion rate decreases from 3.72 to 0.30 mm / year. 

The synthesized compounds have high antimicrobial activity against sulfate-

reducing bacteria (SRB) at low concentrations. It has been studied the effect 

of synthesized compounds on the life activity of sulfate-reducing bacteria. In 

the experiments, we used SRB of the species "Desulfovibrio desulfuricans" 

and strain 1143. It has been shown that they are more effective antimicrobial 

substances and at low concentrations they completely stop the activity of 

SRB. It was determined the minimum inhibitory concentration                     

(100-150 mg/l) and the minimum bactericidal concentration (0.025 ml and 

0.05 ml) of the obtained compounds 

Keywords: alkoxyhalogenation, allylmethaacrylate, alkoxyhalogenation, CO2 corrosion, 

sulfate-reducing bacteria, IR, 
1
H and 

13
C NMR spectroscopy 

Introduction  

Currently, corrosion of metals in developing countries, including Azerbaijan, is one of the 

topical issues in the areas of processing oil and gas transportation, as well as other areas of 
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industry. Because the corrosion problem brings great economic losses in various industries, 

especially in the oil and gas industry, it is always important to prevent [1-3]. The reason for the 

origin of corrosion is a hostile environment, which mainly consists of hydrogen sulfide (H2S), 

carbon dioxide (CO2) and an organic phase. Hydrogen sulfide, which is a waste product of SRB, 

is one of the main factors that accelerates the corrosion process. The main method of protection 

against corrosion of metals is protection with inhibitors [4]. Aromatic unsaturated ethers, which 

showed the highest bactericidal effect, were investigated for the presence of anticorrosive 

properties in the following aggressive environments: water, produced water, hydrogen sulfide 

and sulfate-reducing bacteria containing produced water with oil [5]. Since the SRB quickly 

adapt to inhibitors, it is necessary to use new inhibitors. Multifaceted cause corrosion process 

sets a task obtaining and using new multifunctional inhibitors.  

Alkoxyhalogenation of alkenes [6,7] with C3-unsaturated alcohols is a general method for 

the synthesis of unsaturated β-haloesters, which are used in the synthesis of heterocyclic 

compounds [8-10] and biologically active preparations [11-14].  

The antimicrobial activity of the synthesized substances was studied according to the 

known method [15]. It has been studied the effect of synthesized compounds E7, E8 and E9 on 

the life activity of sulfate-reducing bacteria. In the experiments, we used SRB of the species 

"Desulfovibrio desulfuricans" and strain 1143. SRB are obligate anaerobic bacteria that reduce 

sulfates to hydrogen sulfide. For the grows of SRB, the most optimal medium is Postgate B. The 

Ph of the medium should be in the range 7.0-7.5. 

To study the corrosion protection ability of the synthesized obtained compounds was 

used by one of the newest devices in recent years ACM GILL AC. The apparatus consists of a 

monitor, CPU, potentiometer ACM GILL AC, four pieces of glasses with a capacity of 4000 ml, 

electrodes, CO2 tank and installation, regulating the quantity fed CO2. The duration of the 

process depends on the time given to the program. Then the potentiometer, every 15 minutes, 

transfers the recorded data to a computer equipped with the ACM program. The Core Running 

program converts a corrosion current in mA/cm
2
 to different relationships (building on the 

density of electricity mA/cm
2
, the corrosion rate of the time (mm/year or hour), the loss of metal 

from time to time (mg/h)) etc. 

One of the rational ways to obtain -haloethers is the alkoxyhalogenation of the double 

bond in the medium of C3-unsaturated alcohols with iodine in the presence of HgO [5] or                

N-bromosuccinimide (NBS) [6,7]. 

C

O

O C

X O

O

OR
ROH

I2, NBS

R=n-C7H15 (1,5), n-C8H17 (2,6), n-C9H19 (3,7), n-C10H21 (4,8)

1-8X=I (1-4), Br (5-8)
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In this case alkoxyidation reactions we replaced HgO on clinoptilolite (NaK) 

4CaAl6Si30O72 that promotes a process involving a safer and more non-toxic catalyst.  

Chemoselectivity of reaction confirmed by the data of 
1
H NMR spectra of the obtained 

compounds (1-8), where one can observe that the proton signals in the reaction product referring 

to the double bond of the methacrylic part the original molecule disappears, and the proton 

signals attributable to the allyl portion remain unaffected. 

Regioselective alkoxyhalogenation of the double bond of allyl methaacrylate is evidenced 

by the presence of signals of methylene protons of iodine-containing compounds at  3.21 dd 

(1H, J 8.3, 5.8, CH2I) and  3.46 dd (1H, J 8.3, 5.8, CH2I) in the 
1
H NMR spectra of the reaction 

products, as well as the presence absorption bands of stretching vibrations of the CI bond 545-

560 cm-1 in the IR spectra. For bromine-containing analogs, these parameters appear in the 

regions  3.42 dd (1H, CH2Br, J 10.3, 5.8) and  3.51 dd (1H, CH2Br, J 10.3, 5.8). 

The structure of the obtained compounds (E1-E8) was confirmed by 
1
H, 

13
C NMR and IR 

spectroscopy data, as well as by elemental analysis data. 

Experimental Part 

FT-IR spectra of compounds were recorded by Specord-75 instruments on the microlayer 

(liquid paraffin suspension).
 1

H NMR spectra of substances in solution CDCl3 recorded on the 

device «Bruker SF-300" (300. 75 MHz), an internal standard HMDS. The elemental composition 

of the samples was determined on a Karlo Erba 1106 elemental analyzer. The melting points 

were measured on a “Boetius” hot stage. 

It hase been gradually added 2.6 g clinoptilolite (NaK) 4CaAl6Si30O72, then portions (1 

g each) 31.5 g (0.12 mol) finely ground crystalline iodine into a cooled (-50 
о
С) and intensivly 

stirred mixture of 13.2 g (0.25 mol) of n-heptyl alcohol and 44.8 g (0.25 mol) of allyl 

methaacrylate. The stirring were carried out for a period 3-4 hours at room temperature. Formed 

succinimide was filtered off, the mixture was alkalized by solution of 15 g of sodium hydroxide 

in 100 ml of water, then extracted with ether and dried with CaCl2. Then the mixture was filtered 

off . The filtrate was washed by Na2S2O3 solution and extracted with ether. The extract was dried 

with CaCl2, the ether was removed in a rotary evaporator, the resudie was distilled in a vacuum. 

Prop-2-en-1-yl 2- (heptyloxy) -3-iodo-2-methylpropanate (E1). With Tboil. 110 °C           

(4 mm Hg). FT-IR spectrum, ν, cm
-1

: 3080, 3010, 1640, 1613, 1360, 1270, 1156, 1013, 845. 
1
Н 

NMR spectrum, δ, ppm: 0.91 t (3H, CH3, J = 7.1 Hz) , 1.31-1.55 m (10, 5СН2), 2.00 s (3H, 

CH3), 3.22 d (1Н, СН2I), 3.58 m (2Н, СН2O), 3.65 d (1Н, СН2I), 4.62 dd (2H, CH2O, 3J 5.67 

and 4J 1.47 Hz), 5.27 ddt (1H, H2C =, J
cis

10.37, 2J = 4J 1.57 Hz), 5.48 ddd (1H, H2C =, 

J
trans

17.31 and 2J = 4J 1.66 Hz), 5.91 ddt (1H, CH =, J
cis

 10.37, 2J = 4J 1.57 and J
trans

17.31 Hz). 
1
Н NMR spectrum, δ, ppm: 8.12, 14.13, 18.42, 22.71, 25.88, 29.35, 32.01, 32.82, 62.47, 65.31, 

117.92, 132.32, 166.36. Found,%: C 45.65; H 6.79; I 34.45. C14H25IO3. Calculated,%: C 45.66; 

H 6.84; I 34.46. 

Similarly received: 

 Prop-2-en-1-yl 2- (octyloxy) -3-iodo-2-methylpropanate (E2). FT-IR spectrum, ν, cm
-1

: 

3080, 3010, 1640, 1613, 1360, 1270, 1156, 1013, 845. 
1
Н NMR spectrum, δ, ppm: 0.90 t 

(3H, CH3, J = 7.1 Hz) , 1.31-1.58 m (12, 6СН2), 2.00 s (3H, CH3), 3.21 d (1Н, СН2I), 3.58 
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m (2Н, СН2O), 3.65 d (1Н, СН2I), 4.62 dd (2H, CH2O, 3J 5.67 and 4J 1.47 Hz), 5.27 ddt 

(1H, H2C =, J
cis

10.37, 2J = 4J 1.57 Hz), 5.48 ddd (1H, H2C =, J
trans

17.31 and 2J = 4J 1.66 

Hz), 5.91 ddt (1H, CH =, J
cis

 10.37, 2J = 4J 1.57 and J
trans

17.31 Hz). 
1
Н NMR spectrum, δ, 

ppm: 8.11, 14.11, 18.43, 22.71, 25.88, 29.35, 32.01, 32.82, 62.48, 65.31, 117.92, 132.32, 

166.36. Found,%: C 47.45; H 7.25; I 33.18. C15H27IO3. Calculated,%: C 47.13; H 7.12; I 

33.20. 

 Prop-2-en-1-yl 2- (nonyloxy) -3-iodo-2-methylpropanate (E3). FT-IR spectrum, ν, cm
-1

: 

3081, 3010, 1640, 1612, 1360, 1270, 1156, 1013, 844. 
1
Н NMR spectrum, δ, ppm: 0.92 t 

(3H, CH3, J = 7.1 Hz) , 1.33-1.62 m (14, 7CH2), 2.01 s (3H, CH3), 3.21 d (1H, CH2I), 3.58 

m (2H, CH2O), 3.64 d (1H, CH2I), 4.62 dd (2H, CH2O, 3J 5.67 and 4J 1.47 Hz), 5.27 ddt 

(1H, H2C =, J
cis

10.37, 2J = 4J 1.57 Hz), 5.48 ddd (1H, H2C =, J
trans

17.31 and 2J = 4J 1.66 

Hz), 5.91 ddt (1H, CH =, J
cis

 10.37, 2J = 4J 1.57 and J
trans

17.31 Hz). 
1
Н NMR spectrum, δ, 

ppm: 8.11, 14.11, 18.43, 22.71, 25.88, 29.35, 32.01, 32.82, 62.48, 65.31, 117.92, 132.32, 

166.36. Found,%: C 48.44; H 7.32; I 32.13. C16H29IO3. Calculated,%: C 48.49; H 7.38; 

I 32.02. 

 Prop-2-en-1-yl 2- (decyloxy) -3-iodo-2-methylpropanate (E4) Tboil. 170 °C (4 mm Hg). 

FT-IR spectrum, ν, cm
-1

: 3079, 3012, 1640, 1613, 1361, 1270, 1156, 1013, 844. 
1
Н NMR 

spectrum, δ, ppm: 0.92 t (3H, CH3, J = 7.1 Hz) , 1.32-1.65 m (16, 8СН2), 2.02 s (3H, CH3), 

3.21 d (1Н, СН2I), 3.64 d (1Н, СН2I), 3.58 m (2Н, СН2O), 4.61 dd (2H, CH2O, 3J 5.67 and 

4J 1.47 Hz), 5.27 ddt (1H, H2C =, J
cis

10.37, 2J = 4J 1.57 Hz), 5.48 ddd (1H, H2C=, 

J
trans

17.31 and 2J = 4J 1.66 Hz), 5.90 ddt (1H, CH =, J
cis

 10.37, 2J = 4J 1.57 and J
trans

17.31 

Hz). 
1
Н NMR spectrum, δ, ppm: 8.11, 14.11, 18.43, 22.71, 25.88, 29.35, 32.01, 32.82, 

62.48, 65.31, 117.92, 132.32, 166.36. Found,%: C 49.41; H 7.62; I 30.88. C17H31IO3. 

Calculated,%: C 49.76; H 7.61; I 30.93. 

It has been gradually added 14 g (0.17 mol) N-bromosuccinimide (NBS) to a cooled 

(minus 5 °С) equimolar mixture of 14 g (0.17 mol) 2,6-dichloro styrene and 10 g (0.17 mol) allyl 

alcohol, so that the temperature of the reaction mixture does not exceed 0 
o
C. The stirring were 

carried out for 3 h at room temperature. Formed succinimide was filtered off, alkalinized with a 

solution of 15 g of sodium hydroxide in 100 ml water, extracted with ether and dried with CaCl2. 

Substance (5) was isolated after removing the ether by distillation in a vacuum. 

Prop-2-en-1-yl 2- (heptyloxy) -3-bromo-2-methylpropanate (E5). Tboil. 155-170 °C (4 

mm Hg). FT-IR spectrum, ν, cm
-1

: 3082, 3012, 1640, 1612, 1360, 1270, 1156, 1012, 845. 
1
Н 

NMR spectrum, δ, ppm: 0.91 t (3H, CH3, J = 7.1 Hz) , 1.31-1.55 m (10, 5CH2), 2.00 s (3H, 

CH3), 3.42 d (1H, CH2Br), 3.51 d (1H, CH2Br), 3.58 m (2H, CH2O), 4.61 dd (2H, CH2O, 3J 5.67 

and 4J 1.47 Hz), 5.26 ddt (1H, H2C =, J
cis

10.37, 2J = 4J 1.57 Hz), 5.47 ddd (1H, H2C =, 

J
trans

17.31 and 2J = 4J 1.66 Hz), 5.91 ddt (1H, CH =, J
cis

 10.37, 2J = 4J 1.57 and J
trans

17.31 Hz). 
1
Н NMR spectrum, δ, ppm: 8.12, 14.11, 18.43, 22.71, 25.88, 29.35, 32.01, 32.82, 62.48, 65.31, 

117.91, 132.32, 166.36. Found,%: C 52.22; H 7.81; Br 24.91. C14H25BrO3. Calculated,%: C 

52.34; H 7.84; Br 24.87. 

Similarly received: 
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 Prop-2-en-1-yl 2- (octyloxy) -3-bromo-2-methylpropanate (E6). Tboil. 170-190 
o
C FT-IR 

spectrum, ν, cm
-1

: 3080, 3011, 1640, 1612, 1360, 1270, 1156, 1013, 845. 
1
Н NMR 

spectrum, δ, ppm: 0.89 t (3H, CH
3
, J = 7.1 Hz) , 1.32-1.59 m (12, 6CH

2
), 2.02 s (3H, CH

3
), 

3.42 d (1H, CH
2
Br), 3.49 d (1H, CH

2
Br), 3.58 m (2H, CH

2
O), 4.61 dd (2H, CH

2
O, 3J 5.67 

and 4J 1.47 Hz), 5.27 ddt (1H, H2C =, J
cis

10.37, 2J = 4J 1.57 Hz), 5.48 ddd (1H, H2C =, 

J
trans

17.31 and 2J = 4J 1.66 Hz), 5.92 ddt (1H, CH =, J
cis

 10.37, 2J = 4J 1.57 and J
trans

17.31 

Hz). 
1
Н NMR spectrum, δ, ppm: 8.11, 14.11, 18.43, 22.71, 25.88, 29.35, 32.01, 32.82, 

62.48, 65.31, 117.92, 132.32, 166.36. Found,%: C 53.72; H 8.77; Br 23.42. C15H27BrO3. 

Calculated,%: C 53.73; H 8.12; Br 23.83. 

 Prop-2-en-1-yl 2- (nonyloxy) -3-bromo-2-methylpropanate (E7) Tboil. 180-190
 o

C       

FT-IR spectrum, ν, cm
-1

: 3082, 3010, 1641, 1613, 1360, 1272, 1156, 1013, 844. 
1
Н NMR 

spectrum, δ, ppm: 0.92 t (3H, CH3, J = 7.1 Hz) , 1.33-1.61 m (14, 7CH2), 2.00 s (3H, CH3), 

3.41 d (1H, CH2Br), 3.52 d (1H, CH2Br), 3.58 m (2H, CH2O), 4.61 dd (2H, CH2O, 3J 5.67 

and 4J 1.47 Hz), 5.26 ddt (1H, H2C =, J
cis

10.37, 2J = 4J 1.57 Hz), 5.48 ddd (1H, H2C =, 

J
trans

17.31 and 2J = 4J 1.66 Hz), 5.91 ddt (1H, CH =, J
cis

 10.37, 2J = 4J 1.57 and J
trans

17.31 

Hz). 
1
Н NMR spectrum, δ, ppm: 8.10, 14.11, 18.42, 22.71, 25.88, 29.35, 32.01, 32.82, 

62.48, 65.31, 117.92, 132.32, 166.34. Found,%: C 55.35; , 8.21; Br 22.81. C16H29BrO3. 

Calculated,%: C 55.02; , 8.37; Br 22.88. 

 Prop-2-en-1-yl 2- (decyloxy) -3-bromo-2-methylpropanate (E8) Tboil. 190-195 
o
C           

FT-IR spectrum, ν, cm
-1

: 3081, 3012, 1639, 1612, 1360, 1270, 1156, 1014, 844. 
1
Н NMR 

spectrum, δ, ppm: 0.90 t (3H, CH3, J = 7.1 Hz) , 1.31-1.64 m (16, 8СН2), 2.01 s (3H, CH3), 

3.42 d (1Н, СН2Br), 3.50 d (1Н, СН2Br), 3.57 m (2Н, СН2O), 4.61 d.d (2H, CH2O, 3J 5.67 

and 4J 1.47 Hz), 5.28 ddt (1H, H2C =, J
cis

10.37, 2J = 4J 1.57 Hz), 5.47 ddd (1H, H2C =, 

J
trans

17.31 and 2J = 4J 1.66 Hz), 5.90 ddt (1H, CH =, J
cis

 10.37, 2J = 4J 1.57 and J
trans

17.31 

Hz). 1Н NMR spectrum, δ, ppm: 8.12, 14.10, 18.43, 22.72, 25.88, 29.35, 32.01, 32.81, 

62.48, 65.31, 117.91, 132.32, 166.35. Found,%: C 56.22; H 8.39; Br 21.49. C17H31BrO3. 

Calculated,%: C 56.20; H 8.60; Br 21.99. 

Results and Discussions 

The obtained compounds are liquids with a characteristic odor, insoluble in water, well 

soluble in organic solvents. It was studied by using the modern standard technique the effect of 

the obtained complexes on the corrosion of steel in the presence of 1% NaCl solution saturated 

with CO2. The process was carried out as follows: The prepared 1% - of the solution sodium 

chloride was stirred by a magnetic stirrer for 30 min in 4000 ml. The prepared solution poured 

into the 4 glass beakers 1000 ml for each one. Then these beakers were placed on a heater at 

50ºC for 1 h under a pressure of 0.9 bars. The solution was saturated with carbon dioxide. After 

that, the electrodes were placed in the medium and are connected through a potentiometer             

ACM GILL AC. After that, the electrodes were placed in the medium and are connected through 

a potentiometer ACM GILL AC. The electrodes are made of 080A15 Grade Steel and have an 

area of 7.9 cm. The surface of working electrode is cleaned by acetone before using, these 

electrodes are using for one time. After 1 hour, except for 1 beaker, the remaining 3 is fed with 
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the suitable amount of inhibitor and continued supply of CO2 under pressure of 0.9 bar until the 

end of the experiment. As already noted, in one glass do not add an inhibitor because for 

comparing the results obtained. The potential of the working electrode was varied by a Core 

Running program through a potentiometer ACM instruments Gill AC. The duration of the 

process depends on the time given to the program. Then the potentiometer, every 15 minutes, 

transfers the recorded data to a computer equipped with the ACM program. The Core Running 

program converts a corrosion current in mA/cm
2
 to different relationships (building on the 

density of electricity mA/cm
2
, the corrosion rate of the time (mm/year or hour), the loss of metal 

from time to time (mg/h)). 

Tab. 1 shows the results of studying the corrosion process for 5 and 20 h. 

Table 1. Results of 5 and 20 h corrosion process by feeding reagents with a concentration of 100 

and 150 ppm 

 

 

The resulting compounds 

C
o
n
ce

n
tr

at
io

n
 

p
p
m

 

T
im

e,
 h

 

Icorr, 

mА/cm
2
 

Corrosion 

rate, 

mm/year 

Total 

metal 

loss, mg 

The 

inhibition 

efficiency, 

IE% 

blank 

(without inhibitor) 
– 

5 2804.3 3.2502 0.001718 – 

20 0.286548 3.7246 0.007061  

  (E7) 
100 5 1788.4 2.0728 0.001116 36% 

(E8) 
100 5 1036.6 1.2014 0.000958 63% 

  (E9) 
100 5 447.35 0.518485 0.00096 79% 

150 20 267.04 0.309503 0.001579 91% 

Protection efficiency of compound (E9) obtained by the interaction of (12.60 g (0.10 mol)) 

allyl methacrylate, (11.60 g (0.10 mol)) heptyl alcohol and (12.70 g) iodine (crystal) within 20 h, 

at a concentration of 150 ppm is 91%. At the same time, the corrosion rate decreases from 3.72 

to 0.30 mm / year. 
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Fig 1. Kinetics of the corrosion process of steel with in the presence of obtined β-haloethers           

for 5 h in CO2-saturated 1% NaCl solution. 

 

 

Fig 2. Kinetics of the corrosion process of steel with in the presence of obtined β-haloether       

for 20 h in CO2-saturated 1% NaCl solution 

The effect of compounds E7, E8 and E9 on the life activity of SRB was studied by the 

following method. The experiments were carried out in 10 ml pre-sterilized test tubes according 

to a known technique. To determine the content of bacteria in a non-inhibitory medium, bacteria 

are first diluted, inoculated and stored in a thermostat at a temperature of 30-32 
0
C with an 

incubation period of 7-14 days, and at the end of the experiment it was found that the content of 

bacteria in a non-inhibitor control medium, the number of bacteria is n = 108. Subsequently, the 

synthesized compounds were added at concentrations of 0.025 and 0.05 ppm they were again 
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kept in a thermostat at a temperature range of  30-32 ° C for 7-14 days, and in the first 48 h the 

effectivity of the complexes on the life activity of bacteria was observed. The effect of 

compounds on the growth of SRB at concentrations of 0.025 and 0.05 ppm is shown in Fig. 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Diagram of the influence of samples E7, E8 and E9 on the amount of SRB 

The number of bacteria / cell number without inhibitor 0.025 ppm 0.05 ppm 

As can be seen from the diagram, in the medium without inhibitor the number of bacteria 

is n = 1 × 10
8
, and in an inhibitory medium for  E-7, E-8 and E-9, the number of bacteria at a 

concentration of 0.025 ppm decreases from 1 × 10
8
 to 10

1 
(from one million to ten); at a 

concentration of 0.05 ppm from 1 × 108 to 0 (from one million to 0). 

At the conclusion of the studies, the test samples were titrated by the iodometric method 

and the protective effect was calculated from the obtained amount of H2S. For titration, we used 

fixed solutions of iodine and sodium hyposulfite. During the titration were used fixed solutions 

of iodine and sodium hyposulfite. The H2S content was calculated using the following equation: 

 

N (J) = 0.1 N, V(J) =10 ml, N (Na2S2O3) = 0.1 N, V (Na2S2O3) = 7 ml, V (H2O) =20 ml 

17000 - shows the solubility of 0.1 N hyposulfite in 1000 ml. 

Based on the H2S content, the protective effect of the inhibitor is determined by the 

following equation: 

X mq/l H2S=                                                                   x 17000
N(J) x V(J) - N(Na2S2O3) x V(Na2S2O3)
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 100% 

 

C0 - hydrogen sulfide content in the control medium, ppm; 

Cinh. - the content of hydrogen sulfide formed in the reagent medium, ppm. 

Calculated bactericidal effect of samples (E7, E8, E9) (Tab. 1). 

Table 2. Results of  E7, E8, E9 samples bactericidal effect dependence on concentration 

The resulting 

compounds 

Substance 

concentrationC-ppm 

The number of 

bacteria (number 

of cells / ml) 

H2S 

containing 

ppm 

Bactericidal 

effect, Z, % 

(E7) 

0.025 -
 

- 100 

0.05 - - 100 

(E8) 

0.025 - - 100 

0.05 - - 100 

(E9) 

0.025 - - 100 

0.05 - - 100 

AMDOR-IK-7 

(standard) 

0.025 10
7
 180 29 

0.05 10
5
 131 48 

AMDOR-IK-10 

(standard) 

0.025 10
7
 187 26 

0.05 10
5
 142 45 

Control-I  H2S  content  in a non test culture 

medium  
34  ppm 

 

Control -II    H2S content in a test culture 

medium  
255   ppm 

 

Control -III  The number of bacteria in the 

nutrient medium  

10
8 

 

number of 

cells /ml 
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Control-I and Control –II is show H2S  content in a non test culture medium and in a test 

culture medium Control-I -is a medium without SRB, that H2S content is -34 ppm, control –II -is 

a medium with SRB that the H2S content is -255 ppm). 

As can be seen from Tab. 2, complexes E7, E8, E9 exhibit 100% bactericidal effect at low 

concentrations. The complexes were compared with bactericide-inhibitors used in industry 

(AMDOR-IK-7 and AMDOR-IK-10). It has been established that industrial reagents at a 

concentration of 0.025 ppm exhibit 29-26%, and at a concentration of 0.05 ppm 48-45% biocidal 

effect. 

Based on the results of the studies, it was found that the synthesized β-haloethers 

completely suppress the life activity of SRB at significantly low concentrations in comparison 

with industrial inhibitors taken as a standard. 

In the FT-IR spectra, the absorption band in the region of 538, 571 cm
-1

, characteristic of 

the C-Br groups. 408, 455, 487, 502, 553 cm
-1

 C-J bond. The absorption bands are observed in 

the regions of 721, 723 cm
-1

, are C-H bond of the -CH2 group. Absorption bands observed in the 

regions of 642, 670, 818, 869, 870, 913, 969, 985 cm
-1

 are to bending vibrations (δС – Н) of C-H 

bonds of HC = C-groups. Absorptions in the regions of 1015, 1047, 1056, 1094, 1097, 1168, 

1180, 1219, 1251 cm
-1

 are C-O and C-O-C bonds. The absorption bands in the regions of 1317, 

1347, 1367, 1368, 1432, 1464, 1466, 2852, 2857, 2921, 2925, 2926, 2954 cm
-1

 are bending and 

stretching vibrations of C-H bonds in the CH3 and CH2 groups. 1706, 1716, 1717, 1738 cm
-1

      

C = O bonds. 3354, 3377, 3434 cm
-1

 refer to the stretching vibrations of the O-H bond of the 

COH group. Thus, FT-IR spectra completely confirm the structure of compounds (E7, E8, E9). 

Below are the FT-IR spectra of compounds E7, E8, E9 (Fig. 4, Fig. 5 and Fig. 6). 

 
Fig. 4.  E7 FT-IR spectrum 



CHEMO- AND REGIO-SELECTIVE ALCOXYHALOGENATION OF ALLYLMETAACRYLATE ….. 

ISSN: print - 1726-4685; online - 2519-2876 169 

 

 
Fig. 5  E8 FT-IR spectrum 

 
Fig. 6. E9 FT-IR spectrum 
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Conclusion  

1. Alkoxyhalogenation of allylmethaacrylate with saturated C7-C10 -alkanol-1s is proceeds 

chemo- and regioselectively at the double bond. 

2. It has been tested the inhibition influence of the synthesized compounds on "Desulfovibrio 

desulfuricans" type of SRB in a biocorrosive environment, and it was found that they have 

a high biocidal effect. Based on the amount of formed hydrogen sulfide, the bactericidal 

effect of the presented samples was calculated. It was shown that the synthesized 

compounds at a concentration of 0.025, 0.05 ppm exhibit 100% bactericidal effect. 

3. On the basis of the studies it was found that the synthesized β-halogenethers completely 

inhibits the growth of sulfatereducing bacteria at much lower concentrations compared to 

the industrially used bactericide-inhibitors AMDOR-IK-7 and AMDOR-IK-10 taken as a 

standard. (in a concentration of 0.025, 0.05 ppm, 100% opposite 48%). 

4. Protection efficiency of compound (E9) obtained by the interaction of (12.60 g (0.10 mol)) 

allyl methacrylate, (11.60 g (0.10 mol)) heptyl alcohol and (12.70 g) iodine (crystal) within 

20 h, at a concentration of 150 ppm is 91%. At the same time, the corrosion rate decreases 

from 3.72 to 0.30 mm / year. 
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