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MenuuuHa € npUKIaIoM iHTerpaiii 6aratbox Hayk. HaykoBi JOCHIDKEHHS y Cy4acHIi MeAWIMHI Ha OCHOBI
JocsiTHEHb (i3uKy, Ximii, 6iosorii, iHGopMaTHKK Ta IHIIUX HAYK BIAKPUBAIOTh HOBI MOXKJIMBOCTI JJIsl BABYSHHS IIPOLIECIB,
sKi BiOYBalOTbCS B JKMBHMX OpraHi3Max, Ta BHMAaraloTh SKICHHX 3MIH y MiArotoBli MenukiB. HaykoBo-mpakTtuuHa
iHTepHeT-KoH(pepeHis «Po3BUTOK MPUPOIHMYHMX HAYK SIK OCHOBA HOBITHIX /IOCSITHEHb Yy MEIMIUHI» ITOKIMKaHA
3MIHIOBaTH CBIJIOMOCTb JIFOJIEH, XapakTep IXHbOI MISUIBHOCTI Ta CTUMYJIIOBATH 3MIHM Y MiJrOTOBLI MEIUYHHUX KajpiB.
Bwine 3acTocyBaHHs Cy4acCHUX MPUPOIHUYO-HAYKOBHUX JIOCSTHEHB € 3allOPYKOI0 NOAAIBUIOT0 PO3BUTKY MEIULMHH SIK
rajy3i 3HaHb.

KoHepeHuis mpucBsiueHa BUCBITICHHIO HOBUX TEOPETUYHUX 1 IPUKITAHUX PE3YJIBTATIB y raly3i IPUPOIHHYNX
HayK Ta iHQOPMALIHUX TEXHOJOTIH, IO € BAXIMBUMH Ul PO3BUTKY MEIMLMHH Ta CTUMYJFOBAHHS B3aEMOJI MiK
HAayKOBIIMH IPHPOJHUYMX Ta MEAUYHHX HAYK.
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nanogels and tissue engineering. Further researches are aimed to use stem cells in combination with

described methods for even more advanced clinical results.
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The development of new drugs based on triazoles is important in modern synthetic chemistry
and pharmacology. Compounds of 1,2,4-triazoles have a wide range of biological activity [1]. Their
research using modern computer technology facilitates long-term experimental processes. In
particular, quantum chemical modeling and DFT study [2].

Synthesis of novel potential anticancer agents 2-hetaryl[1,2,4]triazolo[1,5-c]quinazolines
requires investigation of their properties. Quantum chemical calculations can predict reactivity of the
compounds in different reactions. We modeled mechanism of hydrolysis of 2-

furyl[1,2,4]triazolo[ 1,5-c]quinazoline at SMD/B3LYP/6-31+G(d) theory level ( Figs. 1-2)
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An initial water molecule attachment occurs rather to C5-N6 bond than to N4-C5 bond of 2-
furyl[1,2,4]triazolo[1,5-c]quinazoline (Fig.1). Proton transfer from oxygen atom to nitrogen atom
leads to cycle rupture. Next water molecule attacks carbonyl group with formation of diol which easy
lost formic acid that results in 3-(2-furyl)-5-(2-aminophenyl)-1,2,4-triazole producing. Hight
activation barriers of the pathway confirms that hydrolysis may occur at high temperature. To reduce

activation energy acidic catalysis for hydrolysis was modeled.
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Fig.1. Proposed mechanism for hydrolysis of 2-furyl[1,2,4]triazolo[1,5-c]quinazoline along with
SMD/B3LYP/6-31+G(d) calculated Gibbs free energy diagram

Protonation of the initial 2-furyl[1,2,4]triazolo[1,5-c]quinazoline causes increasing positive
charge on carbon atom C5 approximately on 0.13 (Table 1), that promotes reaction of the heterocycle

with water (Fig.2).

Table 1
Charges on N6 and C5 atoms of 2-hetaryl[1,2,4]triazolo[ 1,5-c]quinazolines and their

protonated forms
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N6 -0.289 -0.387 -0.290 -0.389 -0.309 -0.393
C5 0.250 0.382 0.248 0.379 0.240 0.381
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Fig.2. Proposed mechanism for acid-catalyzed hydrolysis of 2-furyl[1,2,4]triazolo[1,5-c]quinazoline along with
SMD/B3LYP/6-31+G(d) calculated Gibbs free energy diagram

Acid-catalyzed hydrolysis proceeds through positively charged intermediates INT1’-INT6’
(Fig.2). Calculated activation barriers are slightly lower than those for non-catalyzed reaction. Still
high activation energies for acid-catalyzed hydrolysis lead to conclusion that the reaction may occur
at high temperature. Calculated activation energies for acid-catalyzed hydrolysis of 2-
thiophenyl[1,2,4]triazolo[1,5-c]quinazoline and 2-pyrrolyl[1,2,4]triazolo[1,5-c]quinazoline show
only insignificant difference as compared with 2-furyl[1,2,4]triazolo[1,5-c]quinazoline. The fact may
be explained by close values of charges on atoms C5 and N6 for all studied compounds in protonated
as well as in neutral forms (Table 1).

Proposed mechanism of hydrolysis may be extended to different heterocyclic compounds

containing [1,2,4]triazolo[ 1,5-c]quinazoline moiety.
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