Development of a method for the synthesis of 5-methoxy pyrimidine
derivatives
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Introduction. Heterocyclic compounds containing a pyrimidine core represent an important group of
natural and synthetic chemical compounds characterized by a wide range of biological activities and
significant potential for medical applications as therapeutic agents in the treatment of various
pathological conditions. According to scientific sources, compounds of this class exhibit pharmacological
activity within the central nervous system (CNS), particularly anticonvulsant and antidepressant effects,
which makes pyrimidine derivatives promising candidates for the development of drugs aimed at
correcting CNS disorders [1]. In addition, an intensive search for new effective antitumor compounds is
ongoing, among which trifluoromethyl-substituted pyrimidine derivatives are attracting particular
attention [2]. The literature also reports on new promising directions for the use of pyrimidine structures
in the development of antimalarial drugs [3]. In this regard, the development of new, simple and highly
effective methods for the synthesis of pyrimidine derivatives remains a relevant scientific task.

Materials and methods. Organic synthesis methods, 1H NMR spectroscopy, LCMS.

Results and discussion. In the course of developing a new synthesis method, at the first stage, the
starting material was 1,1,2-trimethoxyethane (1.1), which in turn reacts with phosphorus pentachloride
in dimethylformamide at 0-60°C, 40 hours. Subsequently, a 30% solution of sodium methylate was used,
10-20°C, after isolation, the desired product (E)-3-(dimethylamino)-2-methoxyacrylaldehyde (1.2) was
obtained. At the second stage of developing the method, a number of attempts were made to obtain
S5methoxy derivatives of pyrimidine from the intermediate compound (1.2) and the optimal synthesis
method with maximum yield was selected. It was found that aldehyde (1.2) reacts best with amidines in
dry methanol in the presence of sodium methylate as a base. According to this method, 5-methoxy
derivatives 2.1, 3.1 and 4.1 were synthesized, the purity of which was proven by NMR and LCMS,

presented in scheme: -
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Conclusions. An effective synthesis method from 1,1,2-trimethoxyethane was developed, which enabled
the direct synthesis of 5-methoxy-substituted pyrimidines, which in turn are analogues of biologically
active substances and are synthetically active, making further transformations possible.

References

1. Pant S, Nain S. Recent Advances in the Development of Pyrimidine-based CNS Agents. Curr Drug Discov Technol.
2023;20(2):e031022209428. doi: 10.2174/1570163819666221003094402. PMID: 36200187.

2. Liu L, Wang Z, Gao C, Dai H, Si X, Zhang Y, Meng Y, Zheng J, Ke Y, Liu H, Zhang Q. Design, synthesis and antitumor activity evaluation of
trifluoromethyl-substituted pyrimidine derivatives. Bioorg Med Chem Lett. 2021 Nov 1;51:128268. doi: 10.1016/j.bmcl.2021.128268. Epub
2021 Jul 21. PMID: 34302974.

3. Ravindar L, Hasbullah SA, Rakesh KP, Raheem S, Ismail N, Ling LY, Hassan NI. Pyridine and Pyrimidine hybrids as privileged scaffolds in
antimalarial drug discovery: A recent development. Bioorg Med Chem Lett. 2024 Dec

International internet conference

«MODERN CHEMISTRY OF MEDICINES»
2025




