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Bis(1,3-oxazin-6-one) derivatives (figure 1, 
figure 2) are a poorly studied class of 
compounds that are promising for research, 
as their mono-analogues are 
pharmacologically active substances [1] and 
key reagents for the synthesis of heterocyclic 
and acyclic compounds [2]. Therefore, the 
aim of this work was to obtain bis(4-
hydroxy-6H-1,3-oxazin-6-ones), study their 
ethanolysis reaction, prove the structure of 
the target compounds and evaluate their 
pharmacological potential in silico.

Figure 1. 2,2'-(benzene-1,3-diyl)bis(4-
hydroxy-5-methyl-6H-1,3-oxazine-6-one)

Figure 2. 2,2'-(benzene-1,3-diyl)bis(4-
hydroxy-5-phenyl-6H-1,3-oxazine-6-

one)

Scheme 1. Interaction of benzene-1,3-dicarboxamide with malonyl 
chlorides, followed by ethanolysis of products 1 and 2

Yields of the compounds:

2,2'-(benzene-1,3-diyl)bis(4-hydroxy-5-methyl-6H-1,3-

oxazine-6-one) (1) – 90%
2,2'-(benzene-1,3-diyl)bis(4-hydroxy-5-phenyl-6H-1,3-

oxazine-6-one) (2) – 90%
Diethyl 3,3'-(isophthaloylbis(azandiyloxy))bis(3-oxo-2-

methylpropanoate) (3) – 93%
Diethyl 3,3'-(isophthaloylbis(azandiyloxy))bis(3-oxo-2-

phenylpropanoate) (4) – 89%

The interaction of benzene-1,3-dicarboxamide and substituted malonyl chloride in a 
1:2 ratio led to the formation of bis(4-hydroxy-6H-1,3-oxazin-6-ones) (1, 2) after 15 
hours of refluxing with a yield of 90%. Further treatment of the latter with ethanol 
at boiling point resulted in the formation of acyclic ethyl esters of N-acylmalonamic 
acids (3, 4) with yields of 93% and 89%, respectively. The slight difference in the 
yield is due to the nature of the substituent at the C5 position of the oxazine ring. 
The structure of the obtained compounds was confirmed by NMR spectroscopy on 
the 1H and 13C nuclei (figures 3, 4).

For compounds 1-4 the biological activity and acute toxicity based on 
the classification of chemical compounds by the OECD Project were 
determined using the PASS online and GUSAR web-resources, in silico
(figure 5).

Figure 5. Results of in silico screening of biological activity 
and acute toxicity

This paper presents the results of synthesis and in silico evaluation of biological activity 
of bis(4-hydroxy-6H-1,3-oxazin-6-one) derivatives and their ethanolysis products.
According to in silico biological activity screening bis(1,3-oxazin-6-ones) show 
antitumor activity with high probability, and ethyl esters of N-acylmalonamic acids 
demonstrate promising high anxiolytic, antieczematous, fibrinolytic activitiy. All of the 
obtained substances are practically non-toxic compounds.
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This work could be the starting point for studying the reactions of bis(4-hydroxy-
6H-1,3-oxazin-6-ones) with other O- and N-nucleophiles, such as water, hydrazine, 
and phenylhydrazine in order to obtain new molecules with potentially new 
characteristics.

1) Zinad, D.S.; Mahal, A.; Mohapatra, R.K.; Sarangi, A.K.; Pratama, M.R.F. Medicinal chemistry of oxazines as promising agents in drug discovery. Chem. Biol. Drug Des. 2020, 
95(1), 16-47. DOI: 10.1111/cbdd.13633.

2) Komarov, A.V.; Yakovlev, I.P.; Zakhs, V.E., Prepyalov, A.V. Reaction of Phenylmalonyl Dichloride with 3-Phenylpropynamide and Transformations of the Product by the
Action of Some Nucleophiles. Russ. J. Gen. Chem. 2005, 75(5), 770-773. DOI: 10.1007/s11176-005-0316-9.

Figure 4. 1H NMR spectrum of 
compound 2

Figure 3. 1H NMR spectrum of 
compound 1
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