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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

A series of novel 5,5-dimethyl-benzo[h]quinazolin-4(1H)-
one derivatives bearing thioalkynyl and amino substituents
were synthesized starting from ethyl 1-amino-3,3-dimethyl-
3,4-dihydronaphthalene-2-carboxylate. The synthetic pathway
involved cyclization, alkylation, and condensation reactions
leading to structurally diverse quinazolinone derivatives. The
structures of the synthesized compounds were confirmed by IR,
~1H and ~13C NMR spectroscopy, mass spectrometry, and thin-
layer chromatography.

The antioxidant activity of selected compounds was evaluated
using the DPPH free radical scavenging assay, and their 1Cso
values were determined. All tested compounds exhibited
concentration-dependent antioxidant activity with ICso values
ranging from 0.388 to 0.521 mM. Among them, compound XIII
showed the highest radical scavenging activity, although lower
than that of the reference antioxidant, ascorbic acid. Structure—
activity relationship analysis indicated that the presence of
amino and methoxy-substituted aromatic moieties enhanced
antioxidant potential.

The obtained results suggest that the synthesized benzo[h]
quinazolinone represent a useful basis for further structural
optimization as antioxidant agents.

Key words. Benzo[h]quinazolinone, heterocyclic synthesis,
antioxidant activity, DPPH assay, structure—activity relationship.

Introduction.

Oxidative stress is one of the key problems in modern
biomedical science, since an imbalance between the formation
of reactive oxygen species (ROS) and the body’s antioxidant
defense leads to damage of biomolecules, including proteins,
lipids and nucleic acids. Excessive ROS generation contributes to
the development of chronic inflammation and participates in the
pathogenesis of various diseases, including neurodegenerative
and oncological ones. In this regard, the search for effective
antioxidants remains a priority in medicinal and pharmaceutical
chemistry [1-5].

Antioxidants of natural and synthetic origin are capable of
neutralizing free radicals, thus preventing oxidative damage to
cellular structures and modulating redox-dependent signaling
pathways. Along with natural antioxidants, synthetic compounds
are being intensively studied, among which heterocyclic
systems occupy a special place. The inclusion of heterocyclic
fragments allows for targeted variation of electronic and spatial
characteristics of molecules, which is an important factor in
enhancing the antioxidant activity [6-11].
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Among various classes of heterocycles, quinazoline and
benzo[h]quinazoline derivatives attract particular attention due
to their wide range of pharmacological effects. Their antioxidant,
anti-inflammatory, antimicrobial and antitumor activities have
been described in the literature, making these compounds
promising targets for the development of new antioxidant
agents. Structural modification of the quinazoline nucleus by
introducing sulfur-containing, alkynyl and amine substituents
is considered an efficient way to selective enhancement of
biological activity [12-22]. Our previous work on the synthesis
of 5,5-dimethylbenzo[h]quinazolin-4(1H)-one  derivatives
showed that some compounds had antibacterial [23] properties
against gram-positive and gram-negative microorganisms.

Proceeding from the afore-mentioned, this work is devoted
to the synthesis of new 5,5-dimethyl-benzo[h]quinazolin-
4(1H)one derivatives and the investigation of their antioxidant
activity using the DPPH free radical scavenging method. It can
be assumed that the combination of the quinazoline skeleton
with functional substituents capable of influencing redox
processes will expand our understanding of the potential of
these heterocyclic systems as promising antioxidants.

Materials and Methods.

Materials:

All reagents and solvents were obtained from commercial
suppliers and used without further purification unless otherwise
stated.

Thin-layer chromatography (TLC) was carried out on Silufol
plates; visualization was performed using iodine vapor. Melting
points were determined in open capillaries and were not
corrected.

IR spectra were recorded on an FT-IR NEXUS
spectrophotometer in vaseline oil.1H and 13C NMR spectra
were recorded on a Bruker Avance Neo 400 instrument in
DMSO0-d6-CCl4, 1:3, at 30°C. Mass spectra were recorded on
a Waters Xevo G 3 Qtof instrument. The molecular ion masses
of all compounds correspond to the calculated values. TLC was
performed on Silufol plates, using iodine vapor as the developer.

5,5-Dimethyl-2-(prop-2-yn-1-ylthio)-3-ethyl-5,6-
dihydrobenzo[/]quinazolin-4(3H)-one (V): A mixture of 2.86
g (0.01 mol) of 5,5-dimethyl-3-ethyl-2-thioxo-2,3,5,6-tetra-
hydrobenzo[/]quinazolin-4(1H)-one [23], 1.38 g (0.01 mol of
potassium carbonate, 35 ml of acetonitrile and 5 ml of water
was boiled under reflux for 5 min., and 1.06 g (0.01 mol) of 70%
benzene solution of 3-chloro-1-propyne was added. The reaction
mixture was kept boiling under reflux for 7 h, after cooling to
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room temperature, 30 ml of cold water was added to the reaction
mixture. The formed precipitate was filtered off, washed with
water and recrystallized from 75% ethanol. Yield 3.0 g. Mp
110-112°C, R, 0.67 (ethyl acetate-benzene, 1:5). IR spectrum v,
cm™: 1604 (C=C, arom.), 1643 (C=0); 3281 (C=CH). '"H NMR
spectrum 1.33 s (6H, (CH,),), 1.35 t 3H, J = 7.0, CH,), 2.69 t
(1H,J=2.6,=CH), 2.75 s (2H, CH,), 4.06 q (2H, ] = 7.0, CH,),
4.10d (2H,J=2.6,CH,), 7.12-7.16 m (1H) & 7.24-7.33 m (2H)
& 8.07-8.11 m (1H, C H,).”C NMR spectrum 12.5, 19.9, 25.5,
32.9,39.0,44.1, 72.6, 78.0, 120.7, 124.9.
5,5-Dimethyl-2-(prop-2-yn-1-ylthio)-3-propyl-5,6-
dihydrobenzo[/]quinazolin-4(3H)-one (VI): Similarly, from
3.0 g (0.01 mol) of 5,5-dimethyl-3-propyl-2-thioxo-2,3,5,6-
tetrahydrobenzo[/]quinazolin-4(1H)-one [24], 1.38 g (0.01 mol
of potassium carbonate and 1.06 g (0.01 mol) of 70% benzene
solution of 3-chloro-1-propyne, 3.0 g (88 %) of compound VI
was obtained. Mp 114-115°C, R, 0.65 (ethyl acetate-benzene,
1:10). IR spectrum v, cm™: 1606 (C=C, arom.), 1644 (C=0);
3275 (C=CH). 'H NMR spectrum 1.03 t 3H, J = 7.4, CH,),
1.33 s (6H, (CH,),), 1.70-1.83 m (2H, CH,), 2.70 t (1H, ] = 2.6,
=CH), 2.75 s (2H, CH,), 3.86-3.93 m (2H, CH,), 4.09 d (2H, J
=2.6,CH,), 7.11-7.17 m (1H) & 7.23-7.33 m (2H) & 8.07-8.13
m (1H, CH,). "C NMR spectrum 10.9, 20.0, 20.6, 25.5, 32.9,
44.1,45.3,72.6,78.0, 120.7, 124.9, 126.1, 127.2, 129.6, 131.5.
5,5-Dimethyl-2-p-tolyl)-5,6-dihydro-4H-naphto[1,2-d]
[1,3]oxazin-4-one (X): A mixture of 36.8 g (0.15 mol) of ethyl
1-amino-3,3-dimethyl-3,4-dihydronaphthalene-2-carboxylate,
23.2 g (0.15 mol) of 4-methylbenzoyl chloride and 100 ml of
toluene was boiled under reflux for 12 h, then 10 ml of thionyl
chloride was added and boiling was continued for 8 h. The
solvent and thionyl chloride were distilled off under reduced
pressure and the residue was recrystallized from 120 ml of
butanol. Yield 24.0 g (50%) of compound X. Mp 161-163°C,
R, 0.72 (ethyl acetate-benzene, 1:10). IR spectrum v, cm:
1582,1600 (C=C, arom.), 1724 (C=0); 'H NMR spectrum 1.36
s (6H, (CH,),), 2.46 s (3H, CH,), 2.83 s (2H, CH,), 7.18-7.22 m
(1H) & 7.30-7.36 m (1H) & 7.36-7.42 m (1H) & 8.18-8.22 m
(1H, C,H,), 7.29-7.33 m (2H) & 8.13-8.17 m (2H, C6H4).”C
NMR spectrum 21.1, 25.3, 32.5, 43.3, 118.8, 125.6, 126.3,
127.0, 127.56, 127.62, 128.9, 130.1, 130.9, 136.6, 142.7, 153.2,
157.0, 161.0. Mass spectrum [MH]" 318.1494.
5,5-Dimethyl-2-(4-methoxyphenyl)-5,6-dihydro-4H-
naphtho[1,2-d][1,3]oxazin-4-one (XI): Similarly, from
36.8 g (0.15 mol) of ethyl-1-amino-3,3-dimethyl-3,4-
dihydronaphthalene-2-carboxylate, 25.6 g (0.15 mol) of
4-methoxybenzoyl chloride and 10 ml of thionyl chloride, 31.0
g (62 %) of compound XI was obtained. Mp 116-118°C, R .0.73
(ethyl acetate-benzene, 1:5). IR spectrum v, cm™: 1030 (C-O-C),
1584,1600 (C=C arom.), 1719 (C=0); 'H NMR spectrum 1.36
s (6H, (CH,),), 2.84 s (2H, CH,), 3.91 s (3H, CH,), 7.00-7.05
m (2H) & 8.20-8.25 m (2H, CH,), 7.19-7.23 m (1H) & 7.32-
7.37 m (1H) & 7.37-7.42 m (1H) & 8.18-8.23 m (1H, C.H,)
BC NMR spectrum 25.4, 32.5, 43.4, 54.9, 113.7, 118.1, 121.9,
125.6, 126.3, 127.5, 129.6, 130.2, 130.8, 136.7, 153.4, 157.1,
161.0, 162.9. Mass spectrum [MH]" 334.1447.
3-Amino-5,5-dimethyl-2-(p-tolyl)-5,6-dihydrobenzo[/]
quinazolin-4(3H)-one (XII): A mixture of 3.17 g (0.01 mol)
of compound X, 50 ml of methanol and 1.5 ml of hydrazine
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was boiled under reflux for 10 h, 25 ml of cold water was added
to the reaction mixture. The formed precipitate was filtered
off and recrystallized from 70% ethanol. Yield 2.5 g (75%) of
compound XII. Mp 195-198°C, R 0.58 (ethyl acetate-benzene,
1:5). IR spectrum v, cm': 1030 (C-O-C), 1571,1608 (C=C
arom.), 1651 (C=0), 3203, 3282 (NH2); 'H NMR spectrum
1.42 s (6H, (CH,),), 2.45 s (3H, CH,), 2.81 s (2H, CH,), 5.76 s
(2H, NH,), 7.14-7.18 m (1H) & 7.23-7.33 m (2H) & 8.12-8.16
m (1H, C,H,), 7.25-7.29 m (2H) & 7.85-7.90 m (2H, C H,).”C
NMR spectrum 20.9, 25.5, 33.3, 44.1, 121.8, 125.0, 126.0,
127.2, 127.6, 129.4, 129.4, 131.2, 132.0, 136.0, 139.0, 150.7,
155.1, 159.6. Mass spectrum [MH]" 332.1763.

3-Amino-5,5-dimethyl-2-(4-methoxyphenyl)-5,6-
dihydrobenzo[/#]quinazolin-4(3H)-one (XIII): Similarly,
from 6.67 g (0.02 mol) of compound XI and 3 ml of hydrazine,
2.8 g (40 %) of compound XIII was obtained. Mp 173-175°C,
R, 0.48 (ethyl acetate-benzene, 1:5). IR spectrum

v, ecm: 1027 (C-O-C), 1578,1600 (C=C arom.), 1660 (C=0),
3217, 3301 (NH,); '"H NMR spectrum 1.42 s (6H, (CH,),), 2.81
s (2H, CH,), 3.88 s (3H, CH,), 5.76 s (2H, NH,), 6.94-7.12 m
(2H) & 7.97-8.03 m (2H, CH,), 7.13-7.19 m (1H) & 7.24-7.34
m (2H) & 8.13-8.18 m (1H, CH,).”C NMR spectrum 25.5,
33.3,44.1,54.7,112.4,121.4,125.0, 126.0, 126.2, 127.2, 129.4,
131.3, 132.0, 136.1, 150.6, 154.7, 159.7, 160.4 Mass spectrum
[MH]" 348.1715.

Evaluation of antioxidant capacity using the DPPH as-
say.

A stock DPPH solution was prepared by dissolving 3.94
mg of DPPH in 50 mL of absolute methanol, yielding a final
concentration of 0.2 mmol/L. This solution remains stable
for several days when properly stored in the dark at 4°C. Test
samples were dissolved in absolute methanol and prepared at
concentrations ranging from 15 to 500 pg/mL. The antioxidant
potential of the synthesized compounds was assessed
alongside a reference standard (ascorbic acid) across multiple
concentrations to generate dose—response profiles.

An aliquot of 1.0 mL of DPPH solution was mixed with 1.0
mL of the test sample solution. The reaction mixtures were
incubated for 30 min in the dark at room temperature (23°C)
to allow completion of the reaction. The absorbance was then
measured at 517 nm using a Thermo scientific Genesis 50 UV—
Vis spectrophotometer against methanol as a blank. A control
sample containing DPPH solution without test compound was
prepared under the same conditions.

Radical scavenging activity was determined by calculating the
percentage decrease in DPPH absorbance using the equation:

Inhibition ratio (%) = [(A1 — A2) / Ai] x 100,

where A represents the absorbance of the control solution and
A: corresponds to that of the sample.

All measurements were performed in triplicate (n = 3), and the
results are expressed as mean + standard deviation (SD). The
ICso values, defined as the concentration required to inhibit 50%
of the DPPH radical, were calculated from the dose—response
curves according to the method described by Molyneux [25].

Results and Discussion.

The synthesis of the target benzo[h]quinazolin-4(1H)-one
derivatives was carried out through a multistep sequence starting



from ethyl 1-amino-3,3-dimethyl-3,4-dihydronaphthalene-2-
carboxylate (B-aminoether, I). The overall synthetic pathway is
summarized in Scheme 1.

In the first stage, compound I was converted into 3-substituted
5,5-dimethyl-2-thioxo-2,3,5,6-tetrahydrobenzo[h]quinazolin-
4(1H)-ones II-IV. These intermediates were subsequently
subjected to S-alkylation with 3-chloro-1-propyne (propargyl
chloride) in the presence of potassium carbonate, affording the
corresponding thioalkynyl derivatives V=VII.

The study of '"H NMR spectra of compounds V—VII revealed
that, along with the characteristic proton signals of the —
CH2C=CH group at 2.68 t (1H, J = 2.6 Hz, =CH) and 4.06 d
(2H, J = 2.6 Hz, CH.), additional signals corresponding to the
—CH=C=CH: fragment were observed at 5.20 d (2H, ] = 6.5 Hz)
and 6.69 t (1H, J = 6.5 Hz). This indicates that under the reaction
conditions partial acetylene—allene rearrangement occurs. To
suppress this side process, the reaction was carried out in an
85% aqueous acetonitrile medium.

It was established that alkylation of 2-thioxobenzo[h]
quinazolinones II and III with propargyl chloride predominantly
yields acetylene derivatives, whereas in the case of the isopropyl-
substituted derivative VII the proportion of the allene form
decreases from approximately 50% to 20% under optimized
conditions.

In a parallel pathway, PB-aminoether I was reacted with
p-methyl- and p-methoxybenzoyl chlorides to afford the
corresponding amide intermediates VIII and IX, which were
subsequently cyclized in situ in the presence of thionyl chloride
to give benzoxazine derivatives X and XI.

Further transformation of compounds X and XI with anhydrous
hydrazine in methanol under reflux conditions led to the
formation of 3-amino-2-aryl-5,5-dimethyl-5,6-dihydrobenzo[h]
quinazolin-4(3H)-ones XII and XIII.
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The structures of the synthesized compounds were confirmed
by IR, 'H and C NMR spectroscopy, as well as mass
spectrometry, and their purity was verified by thin-layer
chromatography (TLC).

Further transformation of compounds X and XI with anhydrous
hydrazine in methanol under reflux conditions led to the
formation of 3-amino-2-aryl-5,5-dimethyl-5,6-dihydrobenzo[h]
quinazolin-4(3H)-ones XII and XIII.

Furthermore, as part of studying some biological properties
of the synthesized compounds, their antioxidant activity was
evaluated using the stable DPPH radical binding method. The
dependence of the radical-absorbing ability of the studied
derivatives on concentration is shown in Figure 1, and the
values of ICso calculated based on the corresponding calibration
dependences are given in Table 1.

It should be noted that only those compounds that had sufficient
solubility in the experimental medium used were included in
the antioxidant study. Compounds X and XI were excluded
due to limited solubility, which did not allow them to obtain
reproducible results in the required concentration range.

All tested compounds demonstrated concentration-dependent
ability tobind DPPH radical, indicating their potential antioxidant
activity. Although the activity of the studied derivatives was
inferior to that of the reference antioxidant, ascorbic acid, there
were distinct differences in radical-scavenging efficiency within
the series. Compound XIII showed the highest antioxidant
activity antioxidant activity, while VI appeared to be the least
active among the studied derivatives.

Analysis of the data obtained allows us to link the observed
differences in the activity to the structural features of molecules.
The higher efficiency of XIII is probably caused by the presence
of the primary amine group in combination with a methoxy-
substituted aromatic fragment, which contributes to increased

VI
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Figure 1. Graphical representation of % DPPH radical scavenging activity of the compounds.
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Table 1. Inhibition of DPPH radical by the synthesized compounds.

Compound
v

VI

XIII

XII
Vitamin C

o
R
O g R'COCI NH,
‘ ‘ COOEt
COOEt

VIILIX

socl,

XXl

*IC 50, mM
0.409 +0.0117
0.521 £0.0167
0.388 + 0.0087
0.442 + 0.0069
0.195 + 0.0062

RNCS

B ——_—
N

~R

l-1v

(LT
5

V-VII

XIH,XHI

Scheme 1. General synthetic pathway for the preparation of benzo[h]quinazolin-4(1H)-one derivatives (I-XIIl). II, V: R = CzHs; II, VI: R =
CsHy; IV, VII: R = iso-CsHy; VIII, X, XII: R' = CH3; IX, XI, XIII: R' = OCHs.

electron-donating ability and resonance stabilization of the
radical intermediate. A similar, but less pronounced effect
is observed for compound XII, which contains the amine
functional group, but lacks an additional methoxy-substituent.

In contrast, compounds V and VI that contain thio alkynyl
substituents and lack free amine groups are characterized by
weaker radical scavenging activity. The lower activity of VI
compared to V may be due to the increased length of the alkyl
chain, which potentially reduces the efficiency of the molecule
interaction with the DPPH radical due to the steric and solubility-
dependent factors.

Overall, the results obtained emphasize the key role of
electron-donating functional groups and aromatic systems in
the formation of antioxidant properties of benzo[h]quinazoline
derivatives and confirm the prospects for the targeted
modification of the quinazoline nucleus to obtain compounds
with improved radical scavenging ability.

Conclusion.

In this work, a series of benzo[h]quinazolin-4(1H)-one
derivatives containing terminal acetylene and primary amine
functional groups have been synthesized. The structures of
the obtained compounds were confirmed by modern spectral
analysis methods.

The investigation of antioxidant activity using the DPPH assay
demonstrated that the synthesized compounds exhibit moderate
antioxidant activity with concentration-dependent radical
scavenging effects. It was found that the presence of primary
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amine groups and electron-donating aromatic substituents
contributes to an increase in antioxidant potential.

Although the activity of the tested compounds was lower than
that of the reference antioxidant (ascorbic acid), the obtained
results provide valuable insights into the structure—activity
relationships of benzo[h]quinazoline derivatives.

These findings highlight the potential of this heterocyclic
system for future optimization and structural modification,
which may lead to the development of more potent antioxidant
agents.
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