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Abstract

As a result of studying the synthesis and biological activity of condensed heterocyclic
compounds, new drugs have been developed, including derivatives of 6-aminobenzopyrimi-
din-4-one, and their bioactive derivatives have been identified. The development of new drugs

based on them is relevant.
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Introduction

In recent years, most representatives of
drugs created in various fields of agriculture
and modern medicine are derivatives of com-
pounds containing a condensed pyrimidine
ring. In recent years, as a result of the study
of synthesis and biological activity of con-
densed heterocyclic compounds, new drugs
have been developed (PawanK.PawanK.,
Premnath D., Muhammad T., MazleeS., Ya-
man M., Nurul S., Muhammad S. et al., 2019).
Among them we can point out the majority
of quinazoline derivatives in the second and

third states of the condensed pyrimidine ring.
Compounds based on benzopyrimidin are
widely used against viruses, microbes, fungi,
colds and cancer (Xiaoqing Wu, Mingdong
Li, Yang Qu, Wenhua Tang, Youguang Zheng,
Jigin Lian, Min Ji, Liang Xu., 2010), and as
stimulants for plants (Raffaella Sordella,
Daphne W. Bell, Daniel A. Haber, Jeffrey Set-
tleman. 2004). Anticancer drugs prepared
from compounds of the benzopyrimidin
family have shown a very low level of tox-
icity (MuhammadT., MazleeS., Yaman M.,
Nurul S., MuhammadSS. et al., 2019). In this
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regard, especially the N-6 state electrophilic
substitution reactions (ZulpanovF.A., El-
muradovB.J, SaitkulovF.E., ArzanovR.X.,
2024), i.e. synthesis of new types of deriva-
tives with various halogen compounds of al-
kyl halides, and with the change of their func-
tional group, it is possible to find new types
of fundamental systematic laws and among
them, bioactive compounds. Avast number-
of quinazoline derivatives have been synthe-
sized to provide synthetic drugs and to design
more effective medicines. There are a number
of reviews and monographs on quinazoline
and quinazoline alkaloids. Recently, we have
documented a formal collection of signifi-
cant developments (2013) on the synthetic
methods through which these heterocycles
(quinazolines and quinazolinones) could be
accessed, along with diverse biological pro-
file which they possess. Some other groups
also published independently the synthesis
of quinazolinones and bioactive quinazolines,
respectively. There has been no dicussion
on the mechanistic aspects of key transfor-
mations. So, incorollary of these fascinating
findings as well as part of a programme aimed
at discovering heterocyclic structures with
various pharmacological properties, in gener-
al, and in continuation of our previous work
on these skeletons, we report here the very
recent developments (2014) in the environ-
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mentally benign, green, and efficient synthet-
ic protocols (in most cases) to access quinazo-
line and quinazolinone derivatives from
cheap and readily available commercial feed-
stocks. Quinazolinone and their derivatives
are also building block for approximately 150
naturally occurring alkaloids isolated from
a numberoffamilies of theplant kingdom,
frommicroorganisms and animals. Some of
the compounds incorporating quinazolinone
motif like raltitrexed and thymitaq possess
antitumor activities (Zulpanov F. A., Elmura-
dovB.J, SaitkulovF.E., ArzanovR.X. 2024;
SordellaR., Bell D. W., Haber D. A. and Settle-
manJ. 2004; Deng X. Q., ZhengY., YuanY.P,,
QuanZ.S., GuanL.P.; 2012; PetrovK.G,,
ZhangY.M., Carter M., Cockerill G.S., Dick-
erson S., Gauthier C. A., Guo Y., Mook R. A. Jr,
Rusnak D. W., Walker A. L., Wood E. R., Lack-
eyK.E., 2006; Imtiaz Khana, Aliya Ibrar,
Waqgas Ahmed, Aamer Saeed. 2014). The
refore bicyclic benzopyrimidin-4-ones are of
great practical and theoretical interest.

Methods and results
Results and discussion
An efficient and convenient method for
the synthesis of 2- methylbenzopyrimi-
dine-4-one in high yields was developed by
the reaction of o-aminobenzoic acid with
thioacetamide.
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Under the influence of a nitrating mix-
ture of the synthesized substance, 2-meth-
yl-6-nitrobenzopyrimidine-4-one was syn-
thesized in a nitrolab with a yield of 95%.
The resulting nitroblock was reduced with
tin (II) chloride dihydrate (SnCl, - 2H,0)
and HCI to obtain the corresponding 6-ami-
no-2- methylbenzopyrimidine-4-one (1)
with a yield of 65%. Then, 6-amino-2-methyl
quinazolin-4-one (1) was synthesized in the
presence of aryl sulfochlorides in the pres-
ence of DMF solvent and K,CO,. The struc-
ture of the obtained substances was studied
using physical research methods: IR, 1H and
13C NMR spectra, and their in-depth analy-
sis fully proved that they correspond to the
proposed structure.

Experimental part

Synthesis of 2-methylbenzopyrimi-
din-4-one (1). 1.37 g (0.01 mole) of o-am-
inobenzoic acid and 1.52 g (0.02 mole) of
thioacetamide were added to a 100-ml round
bottom flask and heated for 2-3 hours in an
oil bath connected with a reflux condenser
at 140-145°C, first it boils and then a solid
is formed. The obtained solid is thorough-
ly rubbed in a mortar, 40 ml of 5% aqueous
NaOH solution is added, completely dis-
solved and brought to neutral (pH-7) me-
dium by a weak solution of HCl. The pre-
cipitate is filtered and washed with distilled
water. The substance is recrystallized from
ethyl alcohol (C,H,OH) and as a yield 1.56 g
(98%) of substance (1), melting point 238-
-140°C, R, = 0.73 (system: chloroform:meth-
anol-10:1)isobtained. IR spectrum (v,cm™1):
:3171cem ™1 (C-N),2979cm ' (C-H),2990cm™!
(C-H,), 1669 cm™ (C=0), 1609 cm™ (C=N).
'H NMR (400 MHz, DMSO-d6+CCl,, ppm, 5,
J/Hz): 8.06 (1H, ddd, J=7.9, 1.6, 0.6, H-5),
7.65 (1H, m, H-7), 7.49 (1H, m, H-8), 7.34
(1H, m, H-6), 5.72 (1H, broad s, NH), 2.36
(3H, s, H-9). 13C NMR spectrum (100 MHz,
DMSO-d6+CCl,, ppm, 8): 154.24 (C-2),
162.24 (C-4), 120.74 (C-4a), 126.24 (C-5),
124.80 (C-6), 133.10 (C-7), 125.52 (C-8),
149.12 (C-8a), 21.45 (C-9).

Synthesis of 4-methoxy-N-(2-meth-
yl-4-0x0-3,4-dihydrobenzopyrimi-
dine-6-yl)benzenesulfonamide (4). He-
teroaromatic compounds (4) (1.752 g, 0.01
mole) were dissolved in anhydrous acetone
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(5 ml) with dry pyridine (1.5 ml) and 4-me-
thoxybenzenesulfonyl chloride (2.273 g,
0.011 mole) was added at room temperature.
The reaction was heated to 50 °C for 24 hours.
4-methoxy-N-(2-methyl-4-0x0-3,4-dihy-
drobenzopyrimidine-6-yl)benzenesulfon-
amide (4) precipitated as a crystalline solid
after suction filtration. The crude product
was recrystallized from dimethylformamide
(DMFA). The substance was synthesized with
a high yield of 86%. R = 0.73.

Synthesis of 4-fluoro-N-(2-meth-
yl-4-0x0-3,4-dihydrobenzopyrimi-
dine-6-yl)benzenesulfonamide). He-
teroaromatic compounds (4) (1.752 g, 0.01
mole) were dissolved in anhydrous acetone
(5 ml) with dry pyridine (1.5 ml) and 4-me-
thoxybenzenesulfonyl chloride (2.273 g,
0.011 mole) was added at room temperature.
The reaction was heated to 50 °C for 24 hours.
4-methoxy  -N-(2-methyl-4-oxo0-3,4-dihy-
drobenzopyrimidine-6-yl)benzenesulfon-
amide (4) precipitated as a crystalline solid
after suction filtration. The crude product
was recrystallized from dimethylformamide
(DMFA). The substance was synthesized with
a high yield of 86%. R = 0.73.

Synthesis of N-(2-methyl-4-oxo0-3,
4-dihydrobenzopyrimidine-6-yl)-4-ni-
trobenzenesulfonamide ). Heteroaro-
matic compounds (4) (1.752 g, 0.01 mole)
were dissolved in anhydrous acetone (5 ml)
with dry pyridine (1.5 ml) and 4-methoxy-
benzenesulfonyl chloride (2.273 g, 0.011
mole) was added at room temperature. The
reaction was heated to 50 °C for 24 hours.
4-methoxy-N-(2-methyl-4-o0x0-3,4-di-
hydrobenzopyrimidine-6-yl)benzenesul-
fonamide (4) precipitated as a crystalline
solid after suction filtration. The crude
product was recrystallized from dimeth-
ylformamide (DMFA). The substance was
synthesized with a high yield of 86%. R =
=0.73.

Synthesis of 4-methyl-N-(2-meth-
yl-4-0x0-3,4-dihydrobenzopyrimi-
dine-6-yl)benzenesulfonamide ). He-
teroaromatic compounds (4) (1.752 g, 0.01
mole) were dissolved in anhydrous acetone
(5 ml) with dry pyridine (1.5 ml) and 4-me-
thoxybenzenesulfonyl chloride (2.273 g,
0.011 mole) was added at room temperature.
The reaction was heated to 50 °C for 24 hours.
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4-methoxy-N-(2-methyl-4-0x0-3,4-dihy-
drobenzopyrimidine-6-yl)  benzenesulfon-
amide (4) precipitated as a crystalline solid
after suction filtration. The crude product
was recrystallized from dimethylformamide
(DMFA). The substance was synthesized with
a high yield of 86%. R, = 0.73.

Conclusion
An improved method for the quantita-
tive synthesis of benzopyrimidin-4-one by
heterocyclization in the presence of thio-
acetamide and o-aminobenzoic acid was

Section 2. Chemistry

developed. As a result of nitration reac-
tions in the presence of a nitrating agent,
the resulting substance was synthesized as
2-methyl-6-nitrobenzopyrimidin-4-ones.
The reduction reaction was carried out in
the presence of nitrobramic tin chloride
digidate. The obtained substances were syn-
thesized as important synthons for further
modifications of sulfonamides in the pres-
ence of aryl sulfochloridates. The structure
of the obtained substances was analyzed
and confirmed using modern physical re-
search methods

References

Pawan K. Pawan K., Premnath D., Muhammad T., Mazlee S., Yaman M., Nurul S., Muham-
mad S. et al. Afatinib Dimaleate. February 2019. — 4. — P. 5-105-106. DOI:10.25082/

CR.2019.01.001

Xiaoqing Wu, Mingdong Li, Yang Qu, Wenhua Tang, Youguang Zheng, Jigin Lian, Min Ji,
Liang Xu. Bioorg Med Chem. 2010. Apr, 21. — 18(11). — P. 3812-3822. Doi: 10.1016/].

bmc.2010.04.046

Raffaella Sordella, Daphne W. Bell, Daniel A. Haber, Jeffrey Settleman. Europe PMC. 20 Aug.,
2004. — Vol 305. — Issue 5687. — P. 1163—1167. DOI: 10.1126/science.1101637

Muhammad T., Mazlee S., Yaman M., Nurul S., Muhammad S. et al. A controlled, efficient and
robust process for the synthesis of an epidermal growth factor receptor inhibitor: Afatinib
Dimaleate. February, 2019. — 4. — P. 5-105—-106. DOI1:10.25082/CR.2019.01.001

Zulpanov F. A., Elmuradov B. J., Saitkulov F. E., Arzanov R. X. Study of benzylation reactions
of quinazolin-4-one in the presence of various solvents. The Austrian Journal of Technical
and Natural Sciences, — No 11, 12. DOI:10.29013/AJT-24-11.12-52-56

Sordella R., Bell D. W., Haber D. A. and Settleman J. Science. 2004. — Vol. 305. — P.1163-1167.

Deng X.Q., Zheng Y., Yuan Y.P., Quan Z.S., Guan L. P. European journal of medicinal chem-
istry. 2012. — 56. — P. 39-144 p.

Petrov K.G., Zhang Y.M., Carter M., Cockerill G.S., Dickerson S., Gauthier C.A., Guo Y.,
Mook R.A. Jr, Rusnak D.W., Walker A.L., Wood E.R., Lackey K.E. Bioorg Med Chem
Lett; 2006. — 16. — P. 4686—4691.

Imtiaz Khana, Aliya Ibrar, Wagas Ahmed, Aamer Saeed. Synthetic approaches, functional-
ization and therapeutic potential of quinazoline and quinazolinone skeletons. European
Journal of Medicinal Chemistry. URL: https://doi.org/10.1016/j.ejmech.2014.10.084

submitted 01.05.2025;

accepted for publication 15.05.2025;

published 29.05.2025

© Zokirova U.T., Mamatkulova N. M., Khidyrova N. K., Saitkulov F.E.
Contact: zulpanovf@g.mail.com

94 REACTION OF 6-AMINO-2-METHYLBENZOPYRIMIDIN-4-ONE



