Chemical Technology, Control and Management

Volume 2021 | Issue 1 Article 4

3-29-2021

DEVELOPMENT OF A NEW TECHNOLOGY FOR OBTAINING THE
SUBSTANCE OF THE DRUG ACETAMIZOLE

Sarvar Saidov

Academy of Sciences Republic of Uzbekistan Acad. S. Yu. Yunusov Institute of the Chemistry of Plant
Substances, Bd. 77 Mirzo Ulugbek st., 100170, Tashkent. E-mail: 1sarvar-saidov-1989@bk.ru, sarvar-
saidov-1989@bk.ru

Asqar Abdurazakov
Academy of Sciences Republic of Uzbekistan Acad. S. Yu. Yunusov Institute of the Chemistry of Plant
Substances, Bd. 77 Mirzo Ulugbek st., 100170, Tashkent., asqar2606@mail.ru

Rixsibay Karimov
Academy of Sciences Republic of Uzbekistan Acad. S. Yu. Yunusov Institute of the Chemistry of Plant
Substances, Bd. 77 Mirzo Ulugbek st., 100170, Tashkent., rixsiboy.karimov@bk.ru

Mavluda Baltabayeva
Academy of Sciences Republic of Uzbekistan Acad. S. Yu. Yunusov Institute of the Chemistry of Plant
Substances, Bd. 77 Mirzo Ulugbek st., 100170, Tashkent.

Follow this and additional works at: https://uzjournals.edu.uz/ijctcm

Cf Part of the Complex Fluids Commons, Controls and Control Theory Commons, Education Commons,
Industrial Technology Commons, and the Process Control and Systems Commons

Recommended Citation

Saidov, Sarvar; Abdurazakov, Asqar; Karimov, Rixsibay; and Baltabayeva, Mavluda (2021) "DEVELOPMENT
OF ANEW TECHNOLOGY FOR OBTAINING THE SUBSTANCE OF THE DRUG ACETAMIZOLE," Chemical
Technology, Control and Management: Vol. 2021 : Iss. 1, Article 4.

DOI: https://doi.org/10.34920/2021.1.29-34

Available at: https://uzjournals.edu.uz/ijctcm/vol2021/iss1/4

This Article is brought to you for free and open access by 2030 Uzbekistan Research Online. It has been accepted
for inclusion in Chemical Technology, Control and Management by an authorized editor of 2030 Uzbekistan
Research Online. For more information, please contact sh.erkinov@edu.uz.


https://uzjournals.edu.uz/ijctcm
https://uzjournals.edu.uz/ijctcm/vol2021
https://uzjournals.edu.uz/ijctcm/vol2021/iss1
https://uzjournals.edu.uz/ijctcm/vol2021/iss1/4
https://uzjournals.edu.uz/ijctcm?utm_source=uzjournals.edu.uz%2Fijctcm%2Fvol2021%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/243?utm_source=uzjournals.edu.uz%2Fijctcm%2Fvol2021%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/269?utm_source=uzjournals.edu.uz%2Fijctcm%2Fvol2021%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/784?utm_source=uzjournals.edu.uz%2Fijctcm%2Fvol2021%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1062?utm_source=uzjournals.edu.uz%2Fijctcm%2Fvol2021%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/247?utm_source=uzjournals.edu.uz%2Fijctcm%2Fvol2021%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
https://uzjournals.edu.uz/ijctcm/vol2021/iss1/4?utm_source=uzjournals.edu.uz%2Fijctcm%2Fvol2021%2Fiss1%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:sh.erkinov@edu.uz

ISSN 1815-4840, E-ISSN 2181-1105

Himiceskaa tehnologia. Kontrol' i upravlenie chmcAL
CHEMICAL TECHNOLOGY. o ano
@ TCM CONTROL AND MANAGEMENT
2021, Nel (97) pp.29-34. https://doi.org/10.34920/2021.1.29-34 ‘
International scientific and technical journal :_LL
journal homepage: https://uzjournals.edu.uz/ijctcm/ e
Since 2005

UDC 547.785.51

DEVELOPMENT OF A NEW TECHNOLOGY FOR OBTAINING THE
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Abstract: The main goal of this work is to obtain a preparation of acetamizole based on local raw materials by a more
convenient method of acylation of 2-methoxycarbonylaminobenzimidazole with glacial acetic acid, this synthesis method is
proposed for the first time. On the basis of the conducted experiments, favorable conditions for the reaction were found, the
influence of the nature of the acid, the temperature, the duration of the reaction and other factors on the course of the reaction
was studied, the technology was developed and implemented at the experimental production of "IHRV AN RUZz". Based on
experiments conducted by scientists of the Institute of Veterinary Research of Uzbekistan in experiments, it was determined that
the received batches of the drug "Acetamizole" showed 100% effectiveness against gastrointestinal strongylates, faciollosis and
moniesia at a dose of 100-150 mg/kg. The structure of the obtained 2-acetylaminobenzimidazole was studied by IR, Mass, *H,
13C NMR spectroscopy, and the structures of the synthesized compounds were studied and established.

Key words: benzimidazole, acetamizole, synthesis, acylation, substances, technologies, antihelminth, fasciolosis,
moniesiosis, biotest, Xanthomonas mivacurium, fusarium oxysporum.

Annomayun: Ywoby uwnune acocutl makcaou, Kyaaiu ycyioa ayemamu3on npenapamuHu Maxauiutl Xom-auwénap
acocuoa 2-memoxcurapOOHUIAMUHOOEHIUMUOAZONHU MY3IU CUPKA KUCIOMAcU O6Uian Kyaai ycynoa ayuinauoan ubopam oyiuo,
MA3Kyp CUHme3snaut ycyau oupunyu mapma makaug smuamoxoa. Onub bopunean madicpubanap acocuoa peakyusi GopumuHune
Kyaau wapoumnapyu auukianean, 6ynoa Kucioma maduamu, xapopam, peaxyus 0agoOMUlLIucyu Xamoa peaxyusnune dopuuiuea
mavcup Smyeuu 6oWKa OMUIIApP YpeaHunean ed mexuonozuacu uwnab wukurean éa  YMKH magcpuba wwnab wuxapuiu
KOpXOHacuoa uwiiab uuxapuwea maooux smuiean. ‘“‘Ayemamuzon” npenapamuHune sHeU MEXHOIO2US ACOCUOA ONUHSAH
namynanapu Ysbexucmon Bemepunapus unmuti-maokukom uncmumymi oiumMiapu moMoHuoan onub 60punean maxcpubanap
acocuda, maszxkyp npenapam 100-150 me/ke 003a0a OWKA3Z0H-UYAK CIPOHRUIAMAAPY, DAYUOLA 84 MOHUEIUSNAD KAOU 2UMCHCA
mypaapuea xapuwu 100 %  eenvmummaapoan  xonuc — Kuiuwu — madcpubarapoa  anuxianean.  Onumean  2-
ayemunamunobensumudasornune mysunuwu 1Q, Mass, 1H, 13C YaMR cnexmpockonuscu ycyaiapu Ounan ypeanuizan 6d
CUHME3NAHeaH OUPUKMAHUHS MY3UTUWU AHUKIIAHSAH.

Taany cyznap: OeH3umMuodason, ayemamuson, CUHMes, auuilaw, CyOCMAanyus, MexXHOI02Us, AHMUSETbMUNM,
Gayuonnés, monuezuos, buomecm, Xanthomonas mivacurium, fusarium oxysporum.

Annomayusn: Ocnogras yeib pabomvl cOCMOUMb 8 NOAYYEHUU NPENnapama ayemamu3ond Ha OCHO8e MeCHHO20 Cblpbsi
b071ee YOOOHbIM CROCOOOM AYUTUPOBAHUSL 2-MEMOKCUKAPOOHUNAMUHOOEHIUMUOAZ01A C IEOSHOU YKCYCHOU KUCLIOMOU: 3MOom
Memod cunmeszam npednozaemcs nepgvle. Ha ocnose nposedentbix IKCNEPUMEHMO8 ObLiu HaAudeHbl OIa20npusmuble YCi06Us.
NPOMEKAHUS PEaKyUull, UsyyeH GRusiHue NPUpoObl KUCIOMbL, MEMNEPANYpbl, RPOOOINCUMENbHOCHIU PeaKyuu U Opyeux akmopos,
Ha X00 pearkyuu, paspabomana mexHonio2us u eHeopenda Ha onvimuom npouzeoocmee "HUXPB AH PY3". Ha ocrosanuu
IKCHEPUMEHMO8, NPOBEOCHHbIX Yuenblmu MHcmumyma eemepunaphvlx ucciedoganutl Ysbexucmana, Oviio onpeoeieno, 4mo
nonyuennvlie napmuu npenapama "Ayemamuzon” noxaszanu 100% spgexmusnocme npomug  HcenyOouUHO-KUULEUHBIX
cmponeunamos, gayuonnés u mouuezus ¢ 00ze 100-150 me/ke. Cmpykmypa noayueHHulll 2-ayemulamuHoOeH3uMuoasona
yemanosnena memodamu UK, Macc, *H, 3C AMP-cnexmpockonuu.
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Knrwuesvie cnosa: 667-814]\/11406130]1, ayemamuson, cunimes, ayuiupoeaHus, cy6cmaHuuu, mexHoJjiocuu, aHmuceilbMuHm,
Gayuonnés, monuesuos, buomecm, Xanthomonas mivacurium, fusarium oxysporum.

Introduction

Solutions for global environmental problems are aimed at developing waste processing technologies
[1]. Everyone knows that helminths are causing enormous damage in animal husbandry. One of the main
objects of helminthic diseases is farm animals.

Today, there is a rapid increase in the number of multidrug-resistant infections that cause various
public health problems. Among the benzimidazole derivatives, the search for fungicides, insecticides, and
other pesticides used in agriculture was carried out [2]. Therefore, the creation of drugs based on local
natural and synthetic raw materials is especially relevant. Benzimidazoles and its derivatives play an
important role in the processes of drug discovery, which are of significant chemical importance and
biological activity [3]. Benzimidazoles are used for the synthesis of a wide range of heterocyclic compounds
and raw materials for the synthesis of drugs, and are also crucial for the theoretical development of
heterocyclic chemistry and organic synthesis [4]. Benzimidazoles and its derivatives have been described
with a wide range of biological potential: anthelmintic, anticancer, antiviral, antimicrobial, anti-
inflammatory, analgesic, antioxidant and antimalarial, and others [5]. Many well-known drugs are imported
from foreign countries because Uzbekistan does not have the production of domestic drugs of this series

[6].

2-Acetylaminobenzimidazole, a local drug developed at the Institute of Chemical Chemistry of the
Academy of Sciences of the Republic of Uzbekistan, is used against the disease of fascioliasis and
moniesiasis, which is widespread among animals. Earlier, instructions were developed for the use of
asetamizole in animal husbandry and poultry farming as a remedy against helminthiasis.

According to the literature, a number of N-acyl (aryl) -aminobenzimidazoles are obtained by two
methods: by acylation of 2-aminobenzimidazole with acid chlorides in the presence of triethylamine, in dry
benzene (method a) and cyclization of o-phenylenediamine with acyl (aryl) - cyanamides (method "b").

According to the “a” method, both the endocyclic heteroatom in position | and the nitrogen of the
exocyclic amino group can be subjected to electrophilic attack, that is, the formation of two isomers (I, I1)
is possible:

0
CH,

0
H H H
N TEA N ) N
©: >—NH, + CH,COCI @ >NH o+ @[ )—NH,
N CeH, N N

I I
(a)
Method “b” as an alternative method for the synthesis of 2-acetylaminobenzimidazole was proposed
a method using o-phenylenediamine, calcium cyanamide and acetyl chloride according to the

following scheme
NH, CaCN, 5 OYCHa
o Cry-
NH, CH,COCI N
(b)

At present, due to the fact that the initial reagents used to carry out these reactions are not produced
in our republic, we propose the following synthesis method.

The purpose of this work is the development of a new technology for producing the anthelmintic
drug 2-acetylaminobenzimidazole is economically viable. The one-step method for carrying out the
acylation reaction of 2-methoxycarbonylaminobenzimidazole isolated from waste with glacial acetic acid
is very convenient. The mechanism of the acylation reaction of 2-methoxycarbonylaminobenzimidazole
with glacial acetic acid proceeds as follows:
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According to the reaction mechanism, the decarboxylation process first proceeds, then the formed
intermediate product 2-aminobenzimidazole interacts with glacial acetic acid to form the final target product
2-acetylaminobenzimidazole.

2-Acetylaminobenzimidazole is an odorless, white, off-white powder. The product is readily soluble
in glacial acetic acid, slightly soluble in chloroform and acetone, and very slightly soluble in water and in
96% alcohol [7].

Research methods and results obtained

Procedure for the synthesis of 2-acetylaminobenzimidazole. The experiments were carried out in a
three-necked flask equipped with a mechanical stirrer and reflux condenser. 2-
methoxycarbonylaminobenzimidazole 10 g (0.05 mol) was added glacial acetic acid (p = 1.0498 g / cm?®)
36 ml (0.6 mol). The reaction mixture was heated in an oil bath. Then 15 ml (0.25 mol) of glacial acetic
acid was distilled off and the remainder of the reaction mixture was left for 10 hours at room temperature.
The precipitated crystals were filtered off and dried to obtain 5.7 g of 2-acetylaminobenzimidazole (yield
61.9%). The filtrate was distilled off to dryness, the residue was additionally purified by recrystallization in
ethyl alcohol in the presence of activated carbon. An additional 3.3 g of 2-acetylaminobenzimidazole was
obtained (35.9% yield). The overall maximum yield was 9 g (97.8%). For a qualitative and quantitative
assessment of the influence of a number of factors on the studied reaction, a mathematical model was created
using the Box-Wilson method [8], with the help of which the optimal conditions for obtaining the product
were determined.

Based on the research results, the main factors were selected, the levels and intervals of variation,
presented in the table, were established [9].

Table
Factor levels and variation intervals
Ne Variation levels - 0 +
1 X1 102 110 118
X2 7 8 9
X3 1/12 1/13 1/14

X1 — reaction temperature,OC;

X2 — reaction time, hour;

X3— the quantitative ratio of the starting materials (mol).

According to the experimental data, the regression equation was calculated:

V=091,8-1,43x1+4,21X,-1,18X3

The results of the statistical analysis showed that the mathematical model is adequate and the
significant coefficient is -b2.

Thus, based on the optimization of the process, it was found that the main factor influencing the
synthesis of 2-acetylaminobenzimidazole is a temperature of 118 °C and a reaction time of 8 hours. The
found optimal conditions were reproduced in a large laboratory setup. In the process of obtaining medamine,
a number of wastes are formed: activated carbon and mother liquors with a high content.
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2-Methoxycarbonylaminobenzimidazole, for which it was necessary to develop methods for their
utilization and regeneration. We have developed a method for the isolation of 2-
methoxycarbonylaminobenzimidazole from this waste and its application for the synthesis of the target
product [10].

Technological part

Isolation of 2-acetylaminobenzimidazole from waste of medamine production; The prepared
medamine is fed into a glass container G-1 for cooling, then filtered on a F-2 suction filter. The filtered part
is sent for drying, and the mother part is collected in the G-3 glass container. The acidic mother liquor
obtained after filtration of medamine is poured into a container E-4. While cooling from the measuring tank
M-4, add 25% ammonia solution to pH 8. The precipitate of 2-methoxycarbonylaminobenzimidazole is
filtered on a F-6 suction filter, washed with water until neutral and dried in a Dr-14 drying oven at 60 °C
until moisture content not more than 1.5%. Then they are transferred to the B-16 bunker to obtain a new
preparation of 2-acetylaminobenzimidazole.

The activated carbon used in the preparation of medamine, along with the balance substances,
adsorbs a certain amount of 2-methoxycarbonylaminobenzimidazole. Used coal is loaded into a heat-
exchange reactor with a R-8 thermometer, a 5% hydrochloric acid solution is poured from the M-7 measurer
and boiled for an hour. Then the mixture is fed to the F-9 suction filter, where the coal is filtered, the filtrate
is placed in the G-10 glass container and, after cooling, is sent to the K-12 container. The purified activated
carbon is sent to the B-15 bunker to purify the Acetamizole substance. In vessel K-12, the mother liquor
containing 2-methoxycarbonylaminobenzimidazole from the measuring vessel M-11 is made alkaline with
25% ammonia solution to pH 8. The precipitate formed is filtered on a F-13 suction filter, washed with
water to a neutral medium, dried in a Dr-14 drying oven at temperature 6 °C to a moisture content of not
more than 1.5%. The resulting precipitate of 2-methoxycarbonylaminobenzimidazole can be used to obtain
a new substance of the drug Acetamizole.

%0d_ D054

VR o

*J.._

i ‘

Fig. Technological scheme for the production of 2-acetylaminobenzimidazole.
1,5,8,12,19,24,30-glass container for cooling; 2,6,9,13,20,25,29,31-nutsch filters; 3,10,21,34- containers; 4,7,11,17,21,23,27-
measurers; 14.33-oven for drying the finished product; 15,16,26- bunkers; 18.28-glass reactors; 22-refrigerator; 32-vacuum-

circulation evaporator.
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Glacial acetic acid (p = 1.0498 g / cm?®) is poured into the reactor equipped with a stirrer, a heat
exchanger, a R-18 thermometer with a capacity of 100 liters, and 10 kg of 2-
methoxycarbonylaminobenzimidazole is charged from the M-17 measuring tank (p = 1.0498 g / cm?®). with
the stirrer running. The reaction mixture is heated, stirred for 8 hours at 118 °C, while 15 liters of glacial
acetic acid are distilled off in a container K-21 and then sent to the refrigerator Rg-22 for cooling to 16 °C.
After that, the mixture is fed from the R-18 reactor into a glass container G-19, the reaction mixture is left
for 10 hours at room temperature. The crystals that have fallen out are fed from the G-19 glass container to
the F-20 suction filter. The acidic mother liquor filtrate is sent to the C-21 container, obtained after filtration
of 2-acetylaminobenzimidazole, is poured into the G-24 glass container. When cooled, a 25% ammonia
solution is added from the M-23 measuring tank to pH 8 and filtered into the F-25 suction filter, the filtrate
is sent to the K-34 container for neutralization and sent to the sewer. The precipitate formed in the F-25
suction filter is sent to the R-28 reactor for recrystallization, 70 liters of ethyl alcohol are added for
recrystallization from the M-27 meter, and 0.5 kg of activated carbon from the B-26 hopper and heated for
another 30 minutes. Then the solution is filtered on the F-29 suction filter, the filtrate is sent to the G-30
tank for crystallization and left for a day. A day later, the formed precipitate of 2-acetylaminobenzimidazole
is filtered on an F-31 suction filter, the filtrate is sent to a VVac-32 vacuum circulating evaporator to distill
alcohol. The precipitate of 2-acetylaminobenzimidazole is dried in a Dr-33 drying oven at a temperature of
60 °C to a moisture content of no more than 1.5%. The total yield of 2-acetylaminobenzimidazole is 8.43
kg (92%). The dried product is sent to packaging.

Results and their discussion

Biotests for Xanthomonas malvecearum showed that the compound 2-acetylaminobenzimidazole
has a weak bactericidal activity, the zone of no growth was within 4 mm. At the same time, the investigated
essential fungicidal activity in relation to Fusarium oxysporum, the zone of no growth on the 5th day of
cultivation was 16 mm [7].

The results of these experiments showed that 2-Acetylaminobenzimidazole at doses of 25 and 50
mg / kg against gastrointestinal strong-gilatoses, fascioliasis and moniesiasis are not effective, and at doses
of 100 and 150 mg / kg, 100% death of helminths is observed [10].

IR spectra were recorded on a System 2000 IR Fourier spectrometer in KBr tablets, *H 3C NMR
spectra - on a Unity-400 + instrument (operating frequency 400 MHz, internal TMS standard, & scale)
solvent CD3COOQOD. The melting point of the synthesized compound was determined on a BOETIUS heating
table (Germany). Electrospray ionization mass spectrometry (ESI-MS) was recorded using a 6420 Triple
Quad LC / MS mass spectrometer (Agilent Technologies, USA). The purity of the product and the progress
of the reaction were monitored by TLC Silufol UV-254. Rf-0.53 (system: acetone-benzene 3: 2)

The resulting product 2-Acetylaminobenzimidazole was also characterized by IR spectroscopy. IR
spectrum (v, sm-1): 3150, 3400 (NH, NH), 1688 (C=0), 1638 (C=N), 1584 (C-N), 1456 (CHs), 1524
(C=C). 'H NMR - range (3, m.x., ', CDsCOOD): 11.55 (1H, ¢, -HN-C=0), 7.56-7.60 (2H, AA'BB- a
type, H-4,6), 7.28-7.32 (2H, AA'BB- a type, H-5,7), 2.27 (3H, ¢, CH3). *C NMR (400 MTIn, solvent
CD3COOD) (d, ppm): 176.71, 154.94, 136.94, 136.49, 119.85, 119.52, 111.84, 111.28, 26.52. From these
data follows IR, NMR 'H, °C- spectra that the number of protons corresponds to the protons of 2-
acetylaminobenzimidazole. Melting point 282-284 ° C. M / z calculated for [M + H]: 175.187, found
175.900. Molecular weight 175.187.

Conclusions

Thus, an original method for the synthesis of 2-acetylaminobenzimidazole has been developed.

The structures of the synthesized compounds have been studied and established by IR, *H NMR
spectroscopy. For the qualitative and quantitative analysis of the target product, a TLC method has been
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developed. The optimal reaction conditions were found by the method of mathematical planning of the
experiment.

On the basis of the research, an industrial technological scheme was developed for obtaining the

substance of the anthelmintic drug 2-acetylaminobenzimidazole based on the production waste of the
medamine drug. At the same time, the issues of disposal of waste from the production of medamine and the
production of 2-acetylaminobenzimidazole by the original method were resolved.
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