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Azolo-(azino-)[c]quinazolines — a promising class of biologically active compounds

Viktor Stavytskyi, Oleksii Voskoboinik *, Serhii Kovalenko
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Ukraine
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Introduction. Despite the significant level of studies in the fields of quinazolines and their
condensed derivatives chemistry and their biological properties evaluation, as well as successful
promotion of quinazoline-containing active pharmaceutical ingredients as basis of anticancer
medications aforementioned classes of compounds remain promising objects of studies that aimed to the
search of novel bioactive agents. Moreover, substantiated design of research process and application of
modern «drug-design» instruments in most of cases results the identification of «lead-compound» with
determined type of biological activity.

Materials and methods. Reactions of [4+1]-, [4+2]- ta [5+1]- cyclocondensation were used for
synthesis of target compounds, purity and structure verification were conducted by appropriate
physicochemical methods (UV-, IR-, 'H, '*C NMR-spectroscopy, elemental analysis, X-ray diffraction
study, LC-MS). In silico studies included usage of such software as AutoDock Vina, AutoDockTools1.5.6,
BIOVIADraw 2017R2, Chem3D, HyperChem 7.5, Discovery Studio Visualizer 2017/R2,. SwissADME.
Appropriate methods of in vitro and in vivo studies were used for screening of biological activity of
obtained compounds. ANOVA was used for statistical processing of obtained data.

Results and discussion. Azolo-(azino-)[c]quinazolines are original tricyclic heterocyclic
compounds that in spite of rigid planar structure have wide possibilities of structural modification. The
synthesis of abovementioned compounds in most of cases based on [4+1]-and [4+2]-cyclocondensations
of substituted 4-hydrazinoquinazolines with bielectrophiles. On this stage the various substituents may
be introduced as to the azole(azine) ring (depend on bielectrophile nature), so to the benzene ring (depend
on of substituted 4-hydrazinoquinazoline nature). Further consequent hydrolytic cleavage of pyrimidine
ring and [5+1]- cyclocondensation allow to conduct as partial saturation of the heterocyclic system so
introducing of additional substituents to the reconstructed pyrimidine ring. Obtained by listed above
synthetic procedures compounds were screened by in silico methods for substantiation of directions of
following in vitro and in vivo studies. In vitro studies comprise the study of antiradical, antioxidant,
DHFR-inhibiting and LOX-inhibiting activity. DHFR-inhibiting activity was studied for promising
anticancer and antimicrobial agents, antiradical and antioxidant for promising anti-convulsant and anti-
inflammatory agents, LOX-inhibiting activity for promising compounds with anti-inflammatory activity
[1]. In vivo studies were aimed to identification of pharmacologically valuable compounds and evaluation
of their toxicity. Compounds with anti-inflammatory, anti-convulsant, anti-cancer activity were
developed and proposed for profound studies.

Conclusions. The problem of purposeful search of biologically active compounds among azolo-
(azino-)[c]quinazolines was solved by substantiation and elaboration of strategy that combines usage of
original synthetic procedures, preliminary selection of promising bioactive molecules by in silico and in
vitro methods and in vivo studies of biological activity. Developed strategy allowed identification

promising bioactive agents with various biological activity.
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