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Abstract

This study describes the elaboration of synthetic procedures for 6-S-subtituted and 5-N-substituted
benzo[4,5]imidazo[1,2-c]quinazolines, as well as their antiradical and antimicrobial activity screening results. It
has been showed that target substances can be prepared by alkylation of initial potassium benzo[4,5]imidazo[1,2-
c]quinazolin-6-thiolate and benzo[4,5]imidazo[1,2-c]quinazolin-6(5H)-one with substituted 2-chloracetamides in
appropriate conditions. The features of synthesized compounds’ NMR spectra have been investigated and
discussed. It has been found out that 2-(6-oxobenzo[4,5]imidazo[1,2-c]quinazoline-5(6H)-yl)acetamides do not
reveal antiradical activity, while most of 6-S-substituted benzo[4,5]imidazo[1,2-c]quinazolines are active free
radical scavenging agents. The conducted study of synthesized compound’s antibacterial and antifungal activity
revealed their low or moderate activity against E. coli, S. aureus and P. aeruginosa strains. An opportunistic
pathogenic yeast C. albicans has been identified as the most susceptible to synthesized compounds strain. The
reliable correlation between the nature of substituent at acetamide Nitrogen and antimicrobial activity has not
been found. It has been substantiated that studied classes of compound are promising objects for the search of
chemotherapeutic agents.
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CUHTE3 ®I3UKO-XIMIYHI BJACTUBOCTI, AHTUMIKPOBHA TA AHTUPAIMKAJIbHA
AKTHUBHICTb 3AMILIEHUX BEH30[4,5]IMIIA30[1,2-c]XIHA30JIIH-6 (5H)-OHIB (-
THOHIB)

JmuTtpo B. KpaBuos, JIMutpo H0. Ckopuna, InHa C. Hocynenko, Onekciit 0. Bocko6oiiHiK,

Cepriii I. KoBasieHko
3anopisvbkuli depicasHuti MeduyHull yHieepcumem, np. Masikoscvkozo 26, 69035, 3anopixcics, Ykpaina

AHoTarnjiqa

B npeacraBieHiii po6oTi onMcaHO MeTOAM CHHTe3y PpAAy 6-S-3amimeHHMx Ta 5-N-3amilmeHHHUX
6eH30[4,5]imiga30[1,2-c]xiHa30.1iHiB, a TAKOX pe3y/JbTAaTH AOCAiJKEHHS iX aHTUPAJUKaJbHOI Ta NPOTUMIKPOGHOI
aKTUBHOCTell. Byji0 moka3aHo, 10 LiJbOBi CHOJIYKM MOXYThb OYyTH OJep KaHi a/JKiJlyBaHHAM BHMXiJHUX Kajii
6eH30[4,5]imizazo[1,2-c]xiHa3o0uiH-6-TioslaTy Ta 6GeH3o[4,5]imiza30[1,2-c]xiHa301iH-6(5H)-0Hy 3amimieHUMHU 2-
XJIopaneTaMigamMu y BiAnoBigHuX yMmoBax. 0co61uBOCTi cieKTpiB AMP cMHTe30BaHMX CIOJIYK GYJIM BCTAHOBJIEHI Ta
o6roBopeHi. BusBisieHo, mo 2-(6-okco6eH30[4,5]imiga3o[1,2-c]xina3oain-5(6H)-is1)aneTramMiin He NPOAB/ISIOTH
aHTUPAaJMKaJbHy JAil0, B TOH caMMid 4Yac gK GiibmicTe 6-S-3amimeHux 6eH3o[4,5]imiza3o[1,2-c]xiHa30/1iHIiB €
AKTUBHHUMM PaAUKAJI-3B'A3yl0YMMU areHTamu. [IpoBeseHe gociaijkeHHs aHTHUGAKTepia/ibHOI Ta NPOTUTPUGKOBOIL
Ail CHHTe30BaHMX CHOJIYK J03BOJINJIO BCTAHOBUTH IX HU3bKY a60 NOMipHY Ail0 NpoTU Takux mrtamiB Ak E. coli, S.
Aureus Tta P. aeruginosa. YMoOBHO-nnaToreHHU mraMm rpubiB C. albicans 6yno iaeHTHdiKOBaHO fAK HaMGLAbII
YyT/JIUBHH A0 Aii CHHTE30BaHMX CHOJYK. /locTOBipHOI KopeJisnii Mk mpupojo 3aMicHUKa npu atoMmi Hitporeny
aneTaMiAHOro 3a/IMIIKy Ta aHTUMIKpPOGHOI AaKTHMBHICTIO BHSBJIEHO He GyJio. OGIPDYHTOBAaHO NepCHeKTUBHICTb
AOCJIiIPDKEHOT0 KJIacy COJIYK K 06’ €KTIB JOC/TiA»KeHb CIPSIMOBAaHUX HA MOIIYK HOBUX XiMioTepaneBTUYHMX areHTiB.
Karuosi cnosa: 6eH3o[4,5]imifgazo[1,2-c|xiHa30/1iHY; aHTUMIKpOGHA aKTUBHICTh; aHTUPaAUKaIbHA aKTUBHICTb.
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CHUHTE3 ®U3HUKO-XUMHYECKHUE CBOMCTBA, AHTUMUKPOBHASA U
AHTHUPAJMKAJIbHASI AKTUBHOCTb 3AMEIIEHHBIX BEH30[4,5]UMH/IA30[1,2-
c]XUHA30JIMH-6(5H)-OHOB (-THOHOB)

JAmutpuit B. KpaBuos, imutpuii 0. Ckopuna, Uuna C. Hocynenko, Anekceit H). Bocko60MHUK,

Cepreii K. KoBanenko
3anopooicckull 2ocydapcmeeHHblil MeduyuHckull yHusepcumem, np. Maskosckozo 26, 69035, 3anoposcwe, YkpauHa.

AHHoTalusa

B nmnpejcraBieHHOl paGoTe oOmMcaHbl MeTOAbl CHUHTe3a psAAa 6-S-3aMelleHHbIX U 5-N-3aMeleHHbIX
6eH30[4,5]lumMngaso[1,2-c|xMHa30/IMHOB, a TaKXKe pe3yJbTaTbl MCCAE€A0BAaHMS UX aHTUPAJMKaJbHONU M
NPOTUBOMHUKPOGHOH aKTHBHOCTeH. BbBLIO mOKa3aHO, 4YTO IeJieBble COEAUHEHHUA MOTYT ObITb HOJY4YeHBI
AJIKWJIMPOBAaHUEM MCXOAHbIX Ka/uil GeH30[4,5]umupaso[1,2-c]xuHa3o01uH-6-THOIaTa U GeH30[4,5]umupasol[1,2-
c]xuna3zo/iMH-6(5H)-0Ha 3aMellleHHbIMH 2-X/IopaleTaMUJaMy B COOTBETCTBYIOILMX yCJ0BUAX. Oco6eHHOCcTH SAIMP-
CIEKTPOB CHHTE3UPOBAHHbIX COEeJAUHEHMIl OGbLIM YCTAaHOBJIEHBI U OGCYXKJEHbl. YCTaHOBJIEHO, 4YTO 2-(6-
oKco6eH30[4,5]umMuaaszo[1,2-c|xuHa3onul-5(6H)-wi)aneraMmuabl He NPOABJSIIOT AaHTUPAJMKAJIBHOrO JeiicTBUs, B
TO caMoOe BpeMs KaK O6OJIBIIMHCTBO 6-S-3aMellleHHbIX G6eH30[4,5]uMujaszo[1,2-c]XuHa30/IMHOB ABJISIIOTCA
AKTUBHBIMH PaJMKa/J-CBA3BIBAOIIMMHU areHTaMu. IIpoBeséHHOe Mccjef0oBaHMe aHTUGAKTepHaJbHOrO H
NPOTHBOrPpUGKOBOro AeiicTBUSA CHHTE3MPOBAaHHBIX COeANHEHU N03BOJIM/IO YCTAHOBUTDH MX HU3K0€E UJIU YMepPeHHoe
JelicTBHe N0 OTHOLIEHUIO K TAKUM IITaMMaM Kak E. coli, S. Aureus u P. aeruginosa. Yc/I0BHO-NIATOreHHBbIH IITAaMM
rpu6oB C. albicans 6bl1 MAeHTUPUIUPOBAH KaK HauGoJiee YYBCTBUTE/IBbHBIH K AeiCTBMI0O CUHTE3UMPOBAaHHBIX
BelecTB. /locToBepHasi KoppeasAanusa MeXAy NpUPOAOH 3aMeCcTHTe sl IPU aTOMe a30Ta alleTaMUJHOT0 OCTaTKa MU
AQHTMMHUKPOGHOM AaKTHBHOCTBIO YCTAHOBJIeHa He Gbl1a. OG0CHOBaHAa NeEPCHEKTHBHOCTb HCCAEAYeMOro Kjacca
coeJUHeHNH KaK 06G'beKTOB HCC/IeJ0BAaHUI HaNpaBJIEHHBbIX Ha NMOMUCK HOBbIX XMMHUOTepaneBTHYeCKHUX areHTOB.

Karuesvle cno6a: 6eH30[4,5]umugazo|1,2-c|xuHa30/IMHBI; aHTUMUKPOGHAsi aKTUBHOCTD; aHTUPAaJUKalbHasi aKTUBHOCTb.

Introduction

Condensed quinazolines currently are of
considerable interest due to their wide spectrum
of biological activity and ability for chemical

modification [1]. Benzo[4,5]imidazo[1,2-
c]quinazolines are among promising, but
insufficiently studied fused derivatives of

aforementioned heterocyclic system. Despite
synthetic availability of the aforementioned
derivatives, they are infrequently considered as
perspective biologically active agents partly in
consequence of rigidity of their structure.
However, compounds with anti-tumor [2] and
antimicrobial [3-7] activities were described.
Moreover, dialkylaminoalkylbenzoimidazo[1,2-
c]quinazolines could be considered as promising
antiviral drugs thanks to their DNA affinity [8]. It
should be mentioned here that 6-aryl-, 6-alkyl-
and 6-alkylamino benzo[4,5]imidazo[1,2-
c]quinazoline  derivatives are  constantly
described as those which have got some type of
biological activity [9]. Simultaneously, biological
potential of 6-S-subtituted and 5-N-substituted
benzo[4,5]imidazo[1,2-c]quinazolines is poorly
examined. Thus, it has been decided to elaborate
synthetic approaches for construction of
aforementioned  compounds’ combinatorial
library and estimate their antiradical and
antimicrobial properties.

Results and discussion

The chemical modification of initial 2-(1H-
benzo[d]imidazol-2-yl)aniline (1.1) [7,8] was
conducted by its conversion into potassium

benzo[4,5]imidazo[1,2-c]quinazolin-6-thiolate
(2.1) and benzo[4,5]imidazo[1,2-c]quinazolin-
6(5H)-one (3.1). Salt 2.1 was prepared by
condensation of  2-(1H-benzo[d]imidazol-2-
yDaniline (1.1) with potassium xanthate in
propan-2-ol  (i-PrOH)  (Scheme 1) (5H-
benzimidazo|[1,2-c]quinazoline-6-thione was
previously obtained by a similar synthetic
method [10D. Benzo[4,5]imidazo[1,2-
c]quinazolin-6(5H)-one (3.1) was obtained via
reaction between aniline (1.1) and 1,1'-
carbonyldiimidazole (CDI) (Scheme 1). It should
be noted, that products 2.1 and 3.1 might be
considered as efficient substrates for chemical
modification aimed at forming a combinatorial
library of promising bioactive molecules.

Thus, compounds 4.1-4.15 were obtained by
alkylation of benzo[4,5]imidazo[1,2-c]quinazolin-
6-thiolate (2.1) with substituted 2-
chloracetamides (Scheme 1). The above-
mentioned transformation was fast and resulted
in high yields and purity of the products. The
development of benzo[4,5]imidazo[1,2-
c]quinazolin-6(5H)-one (3.1) alkylation method
required the selection of certain base to improve
the initial compound reactivity. It was shown that
the alkylation of compound 3.1 with substituted
2-chloracetamides was successful when K;CO3
was used as basic agents and dimethylformamide
(DMF) as solvent. Substances 5.1-5.7 were
prepared using the elaborated procedure
(Scheme 1).

The structure of synthesized compounds was
proven by complex of physicochemical methods
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including LC/MS, 1H and 13C NMR-spectrometry
and elementary analysis. The molecular ion

compounds were observed with the m/z values
corresponding to the proposed structures.

signals in LC-MS-spectrum of obtained
@
H
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Scheme 1. Synthesis and alkylation of potassium benzo[4,5]imidazo[1,2-c]quinazolin-6-thiolate (2.1) and
benzo[4,5]imidazo[1,2-c]quinazolin-6(5H)-one (3.1)

The 'H NMR spectra of amides 4.1-4.15, 5.1-
5.7 are additionally characterized by the NH-
protons signals that are observed as singlets at
the 10.76-9.69 ppm for arylamides or triplets at
8.82-8.44 ppm for substituted benzylamides.
Also, the signals associated with aryl fragment of
acetamide moiety are observed in aromatic part
of the 1H NMR spectra of compounds 4.1-4.15
and 5.1-5.7. These signals are split in accordance
with the nature and position of substituents at
benzene moiety [11].

The series of signals that correspond to the
protons of benzo[4,5]imidazo[1,2-c]quinazoline
system are observed in aromatic part of H NMR
spectra of all obtained compounds.

The 13C NMR-spectra of compounds 4.2, 4.7,
4.9, 4.15, 5.3, 5.4, 5.7 additionally verified the
proposed structures. The position of the signal of
methylene-group Carbons (35.4-36.7 ppm) in 13C
NMR-spectra of compound 4.2, 4.7, 4.9, 4.15

proved that alkylation occurs on Sulfur atom. In
13C NMR spectra of compounds 5.3, 5.4, 5.7 the
signal of 5-NCHz-moiety is observed at the 45.1
and 47.7 ppm correspondingly. Listed signals
allowed to identify compounds 5 as products of
N-alkylation.

Radical scavenging properties of synthetic and
native compounds may be associated with
various types of biological effects including
antifungal activity [12-15]. Thus, antiradical
activity of synthesized compounds was studied
using  1,1-diphenyl-2-picrylhydrazyl  radical
(DPPH) scavenging model [16; 17] (Table 1). As it
was expected, most of 6-S-substituted
benzo[4,5]imidazo[1,2-c]quinazolines  revealed
free radical scavenging activity due to the
presence of Sulfur atom, while the alkylation
products of compound 3.1 were of low activity.

Table 1

Antiradical activity (ARA) of synthesized compounds

Compound ARA ARA Compound ARA ARA
(1*10-3M) (1*10-4M) (1*10-3M) (1*10-4M)

Ascorbic

acid 91.17 84.33 411 40.70 7.90

4.1 23.95 n/a 4.12 24.8 n/a

4.2 35.74 5.54 4.13 23.83 8.22

4.3 34.73 7.89 4.14 20.97 6.54
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Continuation of the table 1

4.4 40.27 6.04 4.15 53.86 1191
4.5 51.34 7.38 5.1 n/a n/a
4.6 n/a* n/a 5.2 n/a n/a
4.7 53.49 5.12 5.3 n/a n/a
4.8 43.96 14.77 5.4 n/a n/a
4.9 16.61 15.44 5.5 n/a n/a
4.10 40.05 n/a 5.7 n/a n/a

*n/a - non-active

Subsequently the antibacterial and antifungal
activity of synthesized compounds were studied
[18] (Table 2). It was shown that E. coli strain
was not sensitive to the action of synthesized
compounds. The minimum inhibition
concentration (MIC) and minimum bactericidal
concentration (MBC) values were at the level of
100 pg/ml and 200 pg/ml correspondingly for
the majority of the obtained compounds.
Compounds 4.4 and 4.12 were the exceptions
and reveal moderate antibacterial activity against
E. coli (MIC = 50 pg/ml, MBC = 100 ug/ml).
Compounds 3.1, 4.2, 4.3, 4.6, 4.10, 4.15 revealed
moderate activity against S. aureus (MIC = 50
pug/ml, MBC = 100 pg/ml). P. aeruginosa strain
was sensitive to the activity of the compounds
3.1, 4.1, 4.4, 4.7-4.9, 4.10-4.12, 4.15, 5.1, 5.3-
5.6. C. albicans was identified as most sensitive to

the synthesized compounds strain. Thus, about
half of the compounds obtained at the
concentration 50 pg/ml revealed both fungistatic
and fungicidal activity.

Structure-activity relationships (SAR) analysis
showed that 6-S-substituted derivatives 4
revealed higher antibacterial activity against S.
aureus comparing to compounds 5. The reliable
correlation between the nature of substituent at
acetamide Nitrogen and antimicrobial activity
was not found. Despite the moderate level of
antibacterial and antifungal activity studied
classes of compound can be found as promising
objects for the search of chemotherapeutic agents
owing to the wide possibilities of their structural
modification and consequently pharmacophore
fragments introduction.

Table 2.
Antimicrobial activity of synthesized compounds
Compound E. coli S. aureus P. aeruginosa C. albicans
MIC, MBC, MIC, MBC, MIC, MBC, MIC, MFC,
pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml
3.1 100 >200 50 100 50 100 50 100
4.1 100 200 100 200 50 100 50 50
4.2 100 200 50 100 100 200 50 50
4.3 100 200 50 100 100 200 50 50
4.4 50 100 100 200 50 100 100 200
4.5 100 200 100 200 100 200 50 50
4.6 100 200 50 100 100 200 50 50
4.7 100 200 100 200 50 100 100 100
4.8 100 100 100 >200 50 100 50 50
4.9 100 200 100 200 50 100 50 100
4.10 100 200 50 100 100 200 50 50
411 100 200 100 200 50 100 50 50
4.12 50 100 100 200 50 100 100 100
4.13 100 200 100 200 50 100 50 100
4.14 100 200 100 200 100 200 100 200
4.15 100 200 50 100 100 200 50 50
5.1 100 200 100 200 50 100 50 50
5.2 100 200 100 200 100 200 50 50
5.3 100 100 100 200 50 100 50 50
5.4 100 200 100 200 50 100 100 200
5.5 100 200 100 200 50 100 100 100
5.6 100 200 100 200 50 100 50 100
5.7 100 200 100 200 100 200 100 100
Fluconazole - - 15.6 62.5
Pipemidic acid 25.0 6.25 - 12.5




526

Journal of Chemistry and Technologies, 2021, 29(4), 522-530

Conclusion

Potassium benzo[4,5]imidazo[1,2-
c]quinazolin-6-thiolate (2.1) and
benzo[4,5]imidazo[1,2-c]quinazolin-6(5H)-one
(3.1) that could be obtained by chemical
modification  of  2-(1H-benzo[d]imidazol-2-
yl)aniline are efficient initial compounds for
formation of combinatorial library of perspective
bioactive agents. Alkylation of
benzo[4,5]imidazo[1,2-c]quinazolin-6-thiolate
(2.1) and benzo[4,5]imidazo[1,2-c]quinazolin-
6(5H)-one (3.1) occurs on Sulfur and Nitrogen
atom correspondingly. 6-S-substituted
benzo[4,5]imidazo[1,2-c]quinazolines  revealed
antiradical activity in DPPH-scavenging test.
Some of the obtained compounds at the
concentration of 50 pg/ml revealed both
fungistatic and fungicidal activity against C.
albicans. Studied substances are interesting in
scope of novel antibacterial and antifungal drug
elaboration.

Experimental part

Melting points were determined in open
capillary tubes by a Stuart SMP30 (Cole Parmer,
Staffordshire, UK) apparatus and were
uncorrected. The elemental analyses (C, H, and N)
were performed using the ELEMENTAR vario EL
Cube analyzer (Elementar Analysensysteme
GmbH, Langenselbold, Germany). 'H NMR spectra
(400 MHz) and 13C NMR spectra (100 MHz) were
recorded on Varian Mercury 400 (Varian Inc,
Palo Alto, CA, USA) spectrometers with
tetramethyl silane (TMS) as internal standard
and deuterated dimethyl sulfoxide (DMSO-ds) or
deuterated trifluoroacetic acid (TFA-ds) as a
solvent. LC-MS data were acquired with an
Agilent 1100 Series (Agilent, Palo Alto, CA, USA)
equipped with diode matrix and mass-selective
detector Agilent LC/MSD SL (atmospheric
pressure chemical ionization).

Compound 1.1 was synthesized according to
the described synthetic protocols. [7, 8] The other
starting reagents and solvents were purchased
from commercially available sources and were
used without purification.

Synthesis of potassium benzo[4,5]imidazo[1,2-
c]quinazoline-6-thiolate (2.1). A total of 3.2 g (20
mmol) of potassium ethyl xanthogenate was
added to the suspension of 4.18 g (20 mmol) of 2-
(1H-benzo[d]imidazol-2-yl)aniline (1.1) in 30 ml
of i-PrOH. The formed mixture was refluxed for 6
h and cooled. The formed precipitate was filtered
off, washed with i-PrOH and dried at 60°C.

Potassium benzo[4,5]imidazo[1,2-
c]/quinazoline-6-thiolate (2.1). Yield: 69.6% as a

beige solid; m.p. >300°C, 13C NMR (100 MHz,
DMSO-d¢) § 168.11, 148.64, 145.3, 144.4, 132.5,
131.2, 124.7, 124.2, 123.8, 122.4, 120.3, 118.8,
118.1, 115.7. Calculated for: C14HgKNsS: C, 58.10;
H, 2.79; N, 14.52; S, 11.08; Found: C, 58.06; H,
2.72; N, 14.46; S, 11.02 (Please, see the link for
more spectral data [10]).

Synthesis of benzo[4,5]imidazo[1,2-
c]quinazolin-6(5H)-one (3.1). A total of 3.24 g (20
mmol) of carbonyldiimidazole was added to the
suspension of 4.18 g (20 mmol) of 2-(1H-
benzo[d]imidazol-2-yl)aniline (1.1) in 50 ml of
dioxane. The formed mixture was refluxed for 2
h. Then, reaction mixture was cooled, poured into
100 ml of water, and acidified by conc.
hydrochloric acid. The formed precipitate was
filtered off, washed with water, and dried at 60°C.
Obtained compound was additionally purified by
crystallization from DMF-H,0.

Benzo[4,5]imidazo[1,2-c]quinazolin-6(5H)-one
(3.1). Yield: 81 % as a white solid; m.p. >300°C,
1H NMR (400 MHz, DMSO-d¢) 6 11.89 (s, 1H), 8.37
(d,J=7.8 Hz 1H), 8.32 (d,] = 7.8 Hz, 1H), 7.78 (d,
J=7.7 Hz, 1H), 7.56 (t,] = 7.3 Hz, 1H), 7.48 - 7.34
(m, 3H), 7.31 (t, J = 7.4 Hz, 1H); 13C NMR (100
MHz, DMSO-ds) 6 148.04, 146.8, 143.9, 137.5,
132.6, 131.0, 125.4, 124.8, 124.0, 123.7, 119.5,
116.3,115.2, 112.2; LC-MS, m/z =236; Calculated
for: C14H9N3O: C, 71.48; H, 3.86; N, 17.86; Found:
C,71.51; H, 3.78; N, 17.89.

General method of 2-(benzo[4,5]imidazo[1,2-
c]quinazolin-6-ylthio)acetamides synthesis (4.1-
4.17). 3 mmol of corresponding N-substituted 2-
chloroacetamide was added to the suspension of
0.87 g (3 mmol) of potassium
benzo[4,5]imidazo[1,2-c]quinazoline-6-thiolate
(2.1) in the mixture of 20 ml propanol-2 and 0.5
ml of water. The formed mixture was refluxed for
6 h and cooled. The formed precipitate was
filtered off, washed by propanol-2 and dried at
60°C.

2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(2-fluorobenzyl)acetamide (4.1). Yield:
58 %; grey crystalline powder; m.p. 218-219°C;
1H NMR (400 MHz, DMSO-ds) & 8.75 (t, 1H,
CONH), 8.55 (d, J = 7.9 Hz, 1H, H-8),8.50 (d, J =
8.1 Hz, 1H, H-11), 792 (d, J = 8.0 Hz, 1H, H-1),
7.80 - 7.71 (m, 2H, H-4, 10), 7.66 - 7.59 (m, 1H,
H-9), 7.56 (t, 1H, H-3), 7.50 (t, 1H, H-2), 7.32 (t,] =
7.3 Hz, 1H, Bn H-5), 7.20 (g, 1H, Bn H-3), 7.02 (t,
1H, Bn H-4), 6.93 (t,J = 7.3 Hz, 1H, Bn H-6), 4.40
(d, J = 5.3 Hz, 2H, ArCH.), 4.33 (s, 2H, SCH2); LC-
MS, m/z =417; Calculated for: Cy3H17FN4OS: C,
66.33; H, 4.11; N, 13.45; S, 7.70; Found: C, 66.27;
H, 4.06; N, 13.40; S, 7.65.
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2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(3-fluorobenzyl)acetamide (4.2). Yield:
96 %; pale pink crystalline powder; m.p. 216°C;
1H NMR (400 MHz, DMSO-ds) & 8.81 (t, 1H,
CONH), 8.52 (dd, J = 17.0, 7.7 Hz, 2H, H-8, 11),
791 (d,J] =79 Hz 1H, H-1),7.78 - 7.68 (m, 2H, H-
4,10), 7.65 - 7.42 (m, 3H, H-2, 3, 9), 7.19 (q, 1H,
Bn H-5), 7.15 - 6.98 (m, 2H, Bn H-2, 4), 6.96 -
6.84 (m, 1H, Bn H-6), 4.38 (d, / = 5.4 Hz, 2H,
ArCHz), 4.32 (s, 2H, SCHz); 3C NMR (100 MHz,
DMSO0-d¢) 6 167.1, 163.6, 149.8, 147.2, 143.0 (d, ]
= 237.2 Hz), 142.8, 142.7 (d, ] = 7.3 Hz), 132.5,
130.5 (d, ] = 8.1 Hz), 129.0, 127.6, 126.9, 126.1,
124.3, 123.7, 123.5 (d, ] = 2.4 Hz), 120.1, 117.0,
115.3, 114.2 (d, ] = 21.4 Hz), 1139 (d, ] = 20.8
Hz), 42.6, 35.4; LC-MS, m/z = 417; Calculated for:
C23H17FN4OS: C, 66.33; H, 4.11; N, 13.45; S, 7.70;
Found: C, 66.38; H, 4.18; N, 13.49; S, 7.78.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(4-fluorobenzyl)acetamide (4.3). Yield:
76 %; pale pink crystalline powder; m.p. 243°C;
'H NMR (400 MHz, DMSO-d¢) 6 8.76 (s, 1H,
CONH), 8.55 (d, = 7.7 Hz, 1H, H-8), 8,50 (d, J =
8.0 Hz, 1H, H-11), 791 (d, J = 8.0 Hz, 1H, H-1),
7.79 - 7.67 (m, 2H, H-4, 10), 7.66 - 7.41 (m, 3H,
H-2, 3,9), 7.27 (q, 2H, Bn H-3, 5), 6.90 (t, / = 8.6
Hz, 2H, Bn H-2, 6), 4.34 (d, / = 5.3 Hz, 2H, ArCH>),
4.30 (s, 2H, SCHy); LC-MS, m/z =417; Calculated
for: C23H17FN4OS: C, 66.33; H, 4.11; N, 13.45; S,
7.70; Found: C, 66.38; H, 4.18; N, 13.49; S, 7.76.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(3-chlorobenzyl)acetamide (4.4). Yield:
96 %; grey crystalline powder; m.p. 208-211°C;
1H NMR (400 MHz, DMSO-ds) & 8.82 (t 1H,
CONH), 8.53 (d, / = 7.8 Hz, 1H, H-8), 849 (d, J =
8.1 Hz, 1H, H-11), 791 (d, J = 7.8 Hz, 1H, H-1),
7.72 (d, 2H, H-4, 10), 7.60 (t, 1H, H-9), 7.55 (t, 1H,
H-3), 7.49 (t, ] = 7.7 Hz, 1H, H-2), 7.28 (s, 1H, Bn
H-2),7.23 -7.11 (m, 3H, Bn H-4, 5, 6),4.36 (d, ] =
5.7 Hz, 2H, ArCHy), 4.32 (s, 2H, SCH3); LC-MS, m/z
=; Calculated for: C23H17CIN4OS: C, 63.81; H, 3.96;
N, 12.94; S, 7.41; Found: C, 63.85; H, 3.98; N,
12.97; S, 7.39.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(3-bromobenzyl)acetamide (4.5). Yield:
57 %; pale pink crystalline powder; m.p. 224-
225°C; 'H NMR (400 MHz, DMSO-ds) § 8.78 (s,
1H, CONH), 8.55 (d, J = 7.8 Hz, 1H, H-8), 8.50 (d, J
= 8.0 Hz, 1H, H-11), 7.91 (d, ] = 7.9 Hz, 1H, H-1),
7.78 - 7.66 (m, 2H, H-4, 10), 7.62 (t, /] = 10.7, 4.0
Hz, 1H, H-9), 7.56 (t, 1H, H-3), 7.50 (t, 1H, H-2),
7.30 (d, J = 8.2 Hz, 2H, Bn H-3, 5), 7.19 (d, ] = 8.1
Hz, 2H, Bn H-2, 6), 4.32 (d, / = 5.7 Hz, 2H, ArCHy),
4.29 (s, 2H, SCHy); LC-MS, m/z =429; Calculated

fOI‘: C23H17BI'N4OS: C, 57.87; H, 3.59; N, 11.74-; S,
6.72; Found: C, 57.93; H, 3.64; N, 11.79; S, 6.76.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(3-methoxybenzyl)acetamide (4.6).
Yield: 54 %; pale pink crystalline powder; m.p.
217-219°C; 'H NMR (400 MHz, DMSO-ds) 6 8.62 -
8.44 (m, 3H, CONH, H-8, 11), 791 (d, ] = 7.9 Hz,
1H, H-1), 7.79 - 7.71 (m, 2H, H-4, 10), 7.67 - 7.43
(m, 3H, H-2, 3,9), 7.19 (d, ] = 7.0 Hz, 1H, Bn H-6),
7.14 (t,J = 7.7 Hz, 1H, Bn H-4), 6.83 (d, / = 8.0 Hz,
1H, Bn H-5), 6.70 (t,/ = 7.2 Hz, 1H, Bn H-3), 4.44 -
4.21 (m, 4H, ArCH, SCH2), 3.78 (s, 3H, OCH3); LC-
MS, m/z = 428; Calculated for: Cz4H20N40:S: C,
67.27; H, 4.70; N, 13.08; S, 7.48; Found: C, 67.32;
H,4.77; N, 13.14; S, 7.51.
2-(benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(4-(trifluoromethyl)phenyl)acetamide
(4.7). Yield: 90 %; pale pink crystalline powder;
m.p. 246-247°C; 'H NMR (400 MHz, DMSO-dg) 6
10.76 (s, 1H, CONH), 8.52 (dd, / = 9.5 Hz, 2H, H-8,
11), 792 (d,] = 8.0 Hz, 1H, H-1), 7.88 - 7.82 (m,
2H, H-4, 10), 7.78 - 7.68 (m, 2H, H-3, 9), 7.63 -
7.46 (m, 5H, H-2, Ar H-2, 3, 5, 6), 4.50 (s, 2H,
SCH2). 13C NMR (100 MHz, TFA) § 170.2, 149.5,
145.9, 144.7, 139.3, 138.4, 131.1, 130.9, 128.4,
128.2,127.3,127.2 (q), 124.5,122.1,116.9, 116.5,
114.8, 110.5, 36.6; LC-MS, m/z = 453; Calculated
for: C23H15F3N4OS: C, 6106, H, 334, N, 1238, S,
7.09; Found: C, 61.01; H, 3.30; N, 12.32; S, 7.03.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(3-fluorophenyl)acetamide (4.8). Yield:
68 %; white crystalline powder; m.p. 239°C; 'H
NMR (400 MHz, DMSO-ds) 6 10.57 (s, 1H, CONH),
8.53 (dd, /=119, 8.3 Hz, 2H, H-8,11),792 (d, ] =
7.9 Hz, 1H, H-1), 7.81 - 7.68 (m, 2H, H-4, 10), 7.64
- 7.47 (m, 4H, H-2, 3,9, Ar H-2), 7.37 (d,] = 7.9
Hz, 1H, Ar H-6), 7.28 (q, ] = 7.5 Hz, 1H, Ar H-4),
6.77 (t,J = 7.1 Hz, 1H, Ar H-5), 4.47 (s, 2H, SCH>);
LC-MS, m/z =403; Calculated for: C22H1sFN4OS: C,
65.66; H, 3.76; N, 13.92; S, 7.97; Found: C, 65.71;
H, 3.79; N, 13.97; S, 8.02.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(4-fluorophenyl)acetamide (4.9). Yield:
76 %; grey crystalline powder; m.p. 252°C; 'H
NMR (400 MHz, DMSO-ds) 6 10.43 (s, 1H, CONH),
8.53 (dd, 2H, H-8,11),7.92 (d,/ = 7.8 Hz, 1H, H-1),
7.82 - 7.70 (m, 2H, H-4, 10), 7.69 - 7.48 (m, 5H,
H-2, 3,9, Ar H-2, 6), 7.02 (t,] = 8.7 Hz, 2H, Ar H-3,
5), 4.46 (s, 2H, SCH2); 13C NMR (100 MHz, TFA) &
170.7,149.5,145.3 (d, ] = 189.7 Hz), 138.4, 131.2,
130.9 (d,J = 3.3 Hz), 128.3 (d, / = 19.5 Hz), 1274,
125.3 (d, / = 8.4 Hz), 124.6, 116.9, 116.9, 116.8,
116.5,115.8,114.8, 114.6, 113.9, 110.5, 36.3; LC-
MS, m/z =403; Calculated for: Cz2Hi5FN4OS: C,
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65.66; H, 3.79; N, 13.99; S, 7.97; Found: C, 65.64;
H, 3.75; N, 13.94; S, 7.95.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(3-chlorophenyl)acetamide (4.10). Yield:
99 %; pale pink crystalline powder; m.p. 241°C;
!H NMR (400 MHz, DMSO-d¢) & 10.55 (s, 1H,
CONH), 8.54 (d, /] = 8.0 Hz, 1H, H-8), 851 (d, ] =
8.1 Hz, 1H, H-11), 792 (d, J = 7.8 Hz, 1H, H-1),
7.84 - 7.68 (m, 3H, H-4, 9, 10), 7.62 - 7.45 (m, 4H,
H-2, 3, Ar H-2, 6), 7.27 (t,] = 8.0 Hz, 1H, Ar H-5),
7.02 (d,/=7.9 Hz, 1H, Ar H-4), 4.47 (s, 2H, SCHz);
LC-MS, m/z = 419; Calculated for: C,2H15CIN4OS:
C, 63.08; H, 3.61; N, 13.38; S, 7.65; Found: C,
63.04; H, 3.59; N, 13.34; S, 7.61.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(4-chlorophenyl)acetamide (4.11). Yield:
85 %; white crystalline powder; m.p. 254°C; 'H
NMR (400 MHz, DMSO-de) § 10.52 (s, 1H, CONH),
8.52 (dd,J=12.2,8.1 Hz, 2H, H-8,11),7.92 (d, ] =
8.0 Hz, 1H, H-1), 7.80 - 7.70 (m, 2H, H-4, 10), 7.66
(d,J=8.7 Hz, 2H, Ar H-2, 6), 7.63 - 7.45 (m, 3H, H-
2,3,9),7.26 (d,] = 8.4 Hz, 2H, Ar H-3, 5), 4.46 (s,
2H, SCHy); LC-MS, m/z =419; Calculated for:
C22H15CIN4OS: C, 63.08; H, 3.61; N, 13.38; S, 7.65;
Found: C, 63.02; H, 3.58; N, 13.42; S, 7.67.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(2-bromophenyl)acetamide (4.12).
Yield: 79 %; pale pink crystalline powder; m.p.
242°C; 'H NMR (400 MHz, DMSO-ds) & 9.69 (s,
1H, CONH), 8.56 (d, /] = 7.7 Hz, 1H, H-8), 8.51 (d, J
= 8.0 Hz, 1H, H-11), 7.93 (d, J = 8.1 Hz, 1H, H-1),
7.90 - 7.80 (m, 2H, H-4, 10), 7.76 (t,/ = 7.3 Hz, 1H,
H-9), 7.68 - 7.45 (m, 4H, H-2, 3, Ar H-3, 6), 7.31 (t,
J=7.3Hz, 1H, Ar H-4),7.06 (t,/=7.1 Hz, 1H, Ar H-
5), 455 (s, 2H, SCHz); LC-MS, m/z = 463;
Calculated for: C22H15BrN4OS: C, 57.03; H, 3.26; N,
12.09; S, 6.92; Found: C, 57.01; H, 3.29; N, 12.15;
S, 6.89.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(3-bromophenyl)acetamide (4.13).
Yield: 83 %; pale pink crystalline powder; m.p.
247°C; 'H NMR (400 MHz, DMSO-dg) 6 10.55 (s,
1H, CONH), 8.52 (dd, J = 13.5, 8.0 Hz, 2H, H-8, 11),
8.00 - 7.86 (m, 2H, H-1, 10), 7.81 - 7.68 (m, 2H,
H-4,9),7.65 - 7.45 (m, 4H, H-2, 3, Ar H-2, 6), 7.20
(m, 2H, Ar H-4, 5), 4.47 (s, 2H, SCHy); LC-MS, m/z
=463; Calculated for: C2;H15sBrN4OS: C, 57.03; H,
3.26; N, 12.09; S, 6.92; Found: C, 57.08; H, 3.24; N,
12.07; S, 6.88.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-
ylthio)-N-(4-bromophenyl)acetamide (4.14).
Yield: 89 %; white crystalline powder; m.p.
258°C; 1H NMR (400 MHz, DMSO-d¢) 6 10.52 (s,
1H, CONH), 8.53 (dd, J = 11.5, 8.0 Hz, 2H, H-8, 11),
7.92 (d,] =79 Hz, 1H, H-1), 7.84 - 7.69 (m, 2H, H-

4, 10), 7.66 - 7.46 (m, 5H, H-2, 3, 9, Ar H-2, 6),
740 (d, ] = 8.3 Hz, 2H, Ar H-3, 5), 4.46 (s, 2H,
SCHz); LC-MS, m/z =463; Calculated for:
C22H1sBrN4OS: C, 57.03; H, 3.26; N, 12.09; S, 6.92;
Found: C, 57.09; H, 3.20; N, 12.10; S, 6.97.
2-(Benzo[4,5]imidazo[1,2-c]quinazolin-6-

ylthio)-N-(3-methoxyphenyl)acetamide (4.15).
Yield: 88 %; pale pink crystalline powder; m.p.
243°C; 1H NMR (400 MHz, DMSO-d¢) & 10.21 (s,
1H, CONH), 8.53 (dd, J = 9.2 Hz, 2H, H-8, 11), 7.92
(d,/=7.8 Hz, 1H, H-1), 7.80 (d, / = 8.2 Hz, 1H, H-
4), 7.74 (t, ] = 7.5 Hz, 1H, H-10), 7.66 - 7.44 (m,
5H, H-2, 3,9, Ar H-2, 6), 6.81 (d, J = 8.9 Hz, 2H, Ar
H-3, 5), 4.44 (s, 2H, SCHz), 3.76 (s, 3H, OCH3s); 13C
NMR (100 MHz, DMSO-ds) § 165.35 (CS), 155.85
(CONH), 149.89 (ArCN(N)), 147.15, 143.99,
142.12, 132.66, 132.59, 128.98, 127.61, 126.76,
126.11, 124.33, 123.72, 121.29, 120.15, 117.06,
115.23, 114.39 (16-C, C-Ar), 55.64 (CHa3), 36.74
(CH2); LC-MS, m/z =415; Calculated for:
C23H1sN40,S: C, 66.65; H, 4.38; N, 13.52; S, 7.73;
Found: C, 66.62; H, 4.41; N, 13.54; S, 7.68.

General method for synthesis of 2-(6-
oxobenzo[4,5]imidazo[1,2-c]quinazoline-5(6H)-
yl)acetamides (5.1-5.7). 0.21 g (1,5 mmol) of
potassium carbonate was added to the
suspension of 0.71 g (3 mmol) in 15 ml of
anhydrous DMF. The formed mixture was heated
at 80°C for 1.5 h. Then 3 mmol of corresponding
N-substituted chloracetamide was added to the
formed potassium salt and reaction mixture was
refluxed for 3 h. After completion of the reaction,
the mixture was cooled and poured into 100 ml
water. The formed precipitate was filtered off,
washed by water, and dried. For additional
purification, the product was re-crystallized from
DMF-water mixture.

N-(4-Fluorobenzyl)-2-(6-
oxobenzo[4,5]imidazo[1,2-c]quinazolin-5(6H)-
yl)acetamide (5.1). Yield: 79 %; pale pink
crystalline powder; m.p. 282-284°C; 1H NMR (400
MHz, DMSO-ds) 6 8.72 (s, 1H, NH),8.47 (d,/ = 7.5
Hz, 1H, H-8), 8.40 (d, / = 7.6 Hz, 1H, H-11), 7.82
(d, ] = 7.4 Hz, 1H, H-4), 7.68 (t, ] = 7.5 Hz, 1H, H-
10), 7.54 - 7.38 (m, 3H, H-2, 3,9),7.32 (d,/ = 8.3
Hz, 1H, H-1), 7.21 (t, 2H, Bn H-2,6), 7.01 (t, /= 7.0
Hz, 2H, Bn H-3, 5), 4.99 (s, 2H, CHy), 4.30 (s, 2H,
ArCHz); LC-MS, m/z = 401; Calculated for: C23H17F
N402: C, 68.99; H, 4.28; N, 13.99; Found: C, 68.94;
H,4.31; N, 14.02.

N-(4-Bromobenzyl)-2-(6-oxobenzo[4,5]imid-
azo[1,2-c]quinazoline-5(6H)-yl)-acetamid  (5.2).
Yield: 72%; white crystalline powder; m.p.
>300°C; 'H NMR (400 MHz, DMSO-ds) & 8.72 (s,
1H, NH), 8.47 (d,J = 7.1 Hz, 1H, H-8), 8.40 (d, ] =
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7.9 Hz, 1H, H-11), 7.82 (d, ] = 8.3 Hz, 1H, H-4),
7.69 (t, ] = 7.5 Hz, 1H, H-10), 7.55 - 7.36 (m, 4H,
H-1, 2, 3, 9), 7.33 (d, ] = 8.4 Hz, 2H, Bn H-2, 6),
7.13 (d, J = 8.1 Hz, 2H, Bn H-3, 5), 5.00 (s, 2H,
CHz), 4.29 (s, 2H, ArCHz); LC-MS, m/z = 461;
Calculated for: C23H17Br N4O3: C, 59.88; H, 3.71; N,
12.15; Found: C, 59.94; H, 3.68; N, 12.18.

N-(4-Methoxybenzyl)-2-(6-oxobenzo[4,5]imid-
azo[1,2-c]quinazolin-5(6H)-yl)-acetamide  (5.3).
Yield: 93 %; pale pink crystalline powder; m.p.
282-284°C; 'H NMR (400 MHz, DMSO-dg) 6 8.69 -
8.61 (m, 1H, NH), 8.47 (d, ] = 7.7 Hz, 1H, H-8),
8.40 (d, J = 7.7 Hz, 1H, H-11), 7.82 (d, /] = 7.7 Hz,
1H, H-4), 7.68 (t, ] = 7.6 Hz, 1H, H-10), 7.53 - 7.39
(m, 3H, H-2, 3, 9), 7.32 (d, J = 8.3 Hz, 1H, H-1),
7.10 (d,J = 8.1 Hz, 2H, Bn H-2, 6), 6.79 (d, ] = 8.2
Hz, 2H, Bn H-3, 5), 4.98 (s, 2H, CHz), 4.25 (d, ] =
5.2 Hz, 2H, ArCH), 3.75 (s, 3H, OCHz); 13C NMR
(100 MHz, DMSO-d¢) & 166.9 (CONH), 158.7
(NCON), 147.3 (ArCN(N)), 147.3, 143.9, 138.1,
133.0, 131.4, 131.4, 128.9, 125.8, 125.3, 124.4,
124.3, 119.7, 115.7, 115.3, 114.1, 113.4 (16-C, C-
Ar), 55.6 (OCH3), 46.6 (NCHz), 42.1 (CH2Ar); LC-
MS, m/z = 413; Calculated for: Cz4H20N403: C,
69.89; H, 4.89; N, 13.58; Found: C, 69.86; H, 4.82;
N, 13.63.

N-(4-Fluorophenyl)-2-(6-
oxobenzo[4,5]imidazo[1,2-c]quinazolin-5(6H)-yl)-
acetamide (5.4). Yield: 40%; pale pink crystalline
powder; m.p. >300°C; *H NMR (400 MHz, DMSO-
ds) 6 10.32 (s, 1H, NH), 8.49 (d, J = 7.9 Hz, 1H, H-
8),8.40 (d,J =7.7 Hz, 1H, H-11),783 (d, /= 7.7
Hz, 1H, H-4), 7.69 (t, /] = 7.7 Hz, 1H, H-10), 7.62 -
7.55 (m, 2H, H-2, 9), 7.51 - 7.39 (m, 4H, H-1, 3,
FArH-2, 6), 7.03 (t,/ = 8.4 Hz, 2H, FArH-3,5), 5.16
(s, 2H, COCHz); 13C NMR (100 MHz, TFA) 6 168.08
,162.40 (d, ] = 246.6 Hz), 146.46 , 146.26, 140.06
, 139.26 , 131.53 , 13095 , 130.74 , 12947 ,
128.88, 127.48 , 126.77 , 125.05 (d, ] = 8.1 Hz),
117.65,116.76 (d, ] = 23.4 Hz), 116.54, 114.67
106.54 , 47.73; LC-MS, m/z = 387; Calculated for:
C22H15FN402: C, 68.39; H, 3.91; N, 14.50; Found: C,
68.43; H, 3.88; N, 14.57.

N-(4-Chlorophenyl)-2-(6-
oxobenzo[4,5]imidazo[1,2-c]quinazolin-5(6H)-yl)-
acetamide (5.5). Yield: 89 %; pale pink crystalline
powder; m.p. >300°C; 1H NMR (400 MHz, DMSO-
ds) 6 10.41 (s, 1H, NH), 8.49 (d, J = 7.4 Hz, 1H, H-
8),8.40 (d,J = 7.5 Hz 1H, H-11),783 (d,/= 7.8
Hz, 1H, H-4), 7.69 (t, ] = 7.6 Hz, 1H, H-10), 7.60 (d,
J =8.4 Hz, 2H, ClArH-2, 6), 7.54 - 7.36 (m, 4H, H-1,
2,3,9),7.27 (d,] = 8.3 Hz, 2H, ClArH-3, 5), 5.17 (s,
2H, COCHy); LC-MS, m/z = 403; Calculated for:
C22H15CIN4O2: C, 65.60; H, 3.75; N, 13.91; Found:
C, 65.62; H,3.71; N, 13.96.

N-(4-Bromophenyl)-2-(6-oxobenzo[4,5]imidazo
[1,2-c]quinazolin-5(6H)-yl)-acetamide (5.6). Yield:
95 %; pale pink crystalline powder; m.p. >300°C;
1H NMR (400 MHz, DMSO-d¢) § 10.41 (s, 1H, NH),
8.49 (d,J =7.1 Hz, 1H, H-8), 8.40 (d, / = 7.8 Hz, 1H,
H-11),7.83 (d,/=7.4 Hz, 1H, H-4),7.69 (t, /= 7.8
Hz, 1H, H-10), 7.55 (d, J = 8.4 Hz, 2H, BrArH-2, 6),
7.51 - 7.36 (m, 6H, H-1, 2, 3, 9, BrArH-3, 5), 5.17
(s, 2H, COCHy); LC-MS, m/z = 447; Calculated for:
C22H15Br N4O2: C, 59.08; H, 3.38; N, 12.53; Found:
C,59.01; H, 3.42; N, 12.55.

N-(4-Methoxyphenyl)-2-(6-oxobenzo[4,5]imid-
azo[1,2-c]quinazolin-5(6H)-yl)-acetamide  (5.7).
Yield: 86 %; pale pink crystalline powder; m.p.
281-283°C; 1H NMR (400 MHz, DMSO-d¢) 6 10.11
(s, 1H, NH), 8.49 (d,J = 8.0 Hz, 1H, H-8), 8.41 (d, ]
= 7.9 Hz, 1H, H-11), 7.83 (d, J = 7.9 Hz, 1H, H-4),
7.70 (t, ] = 7.7 Hz, 1H, H-10), 7.58 - 7.37 (m, 6H,
H-1, 2, 3, 9, MeOArH-2, 6), 6.81 (d, / = 8.1 Hz, 2H,
MeOArH-3, 5), 5.13 (s, 2H, COCHy), 3.74 (s, 3H,
OCH3); 13C NMR (100 MHz, TFA) & 168.14 ,
157.77 ,146.42 ,146.23,140.04, 139.25, 130.92
, 130.72 , 130.04 , 12945, 129.03 , 128.85 ,
127.45,126.70,125.09,117.63,116.53,116.02
, 106.50 , 56.43 , 47.66; LC-MS, m/z = 399;
Calculated for: C23H1gN4Os: C, 69.34; H, 4.55; N,
14.06; Found: C, 69.38; H, 4.57; N, 14.09.

Radical scavenging activity. The compounds
were dissolved in dimethyl sulfoxide (DMSO) to
obtain 1 mM solution. Then, 2 mL of this solution
was mixed with 2 mL of 0.1 mM DPPH methanol
(MeOH) solution, and it was incubated for 30 min
at the temperature of 25°C. Then optical density
(ODsample) was measured.[17] The optical density
of 2 mL of 0.1 mM DPPH solution with additional
2 mL of dimethyl sulfoxide (ODpppu) was
determined simultaneously. Anti-radical activity
(ARA) was calculated by the next formula: ARA %
= ((ODpppt = ODsampie) /ODpppu)*x100%. In the case
of a negative meaning, ARA was estimated as 0%.
The reagents and synthesized compounds were
weighed on electronic scales ANG200C (Axis,
Gdansk, Poland), and the optical density was
measured by a spectrophotometer ULAB 108UV
(Ulab, Shanghai, China).

Antimicrobial activity. The studied strains
susceptibility to the synthesized compounds was
evaluated according to the described methods
[18]. The assay was performed on Mueller-
Hinton agar by twofold serial dilution of the
compound in 1 mL of DMSO. After that, 0.1 mL of
microbial seeding (10¢ cells/mL) was added.
Minimal inhibit concentration of the compound
was determined by the absence of visual growth
in the test tube with a minimal concentration of
the substance; minimal bactericide or fungicide
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concentration was determined by the absence of
growth on agar medium after inoculation of the
microorganism from the transparent test tubes.
DMSO was used as a solvent; the initial solution
concentration was 1 mg/mL. For the preliminary

screening,

the following mentioned ahead

standard test cultures were used: S. aureus ATCC
25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853, and C. albicans ATCC 885-653. All test

strains

were received from bacteriological

laboratory, Zaporizhzhia Regional Laboratory
Center of State Sanitary and Epidemiological
Service of Ukraine. Fluconazole and pipemidic
acid were used as reference compounds with
proved antifungal or antibacterial activity.
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