Lwjwutnwbh Ghuinnigynibbtph Uqquihlt Uywnbdhw Cwjwunmwih Yeluwpwlwwb <wGnbu
HauuoHaAbHas Akaaemus Hayk ApmeHuu Buoaoruueckuu XypHaAa ApmeHuu

National Academy of Sciences of Armenia Biological Journal of Armenia

e Pnpdwnuipwlwl b inGuwlwi hnndwélibn « Ixcnepumenmanshsvie u meopemuueckue cmamaou
* Experimental and theoretical articles *

Biolog. Journal of Armenia, 2-3 (75), 2023

DOI: 10.54503/0366-5119-2023.75.2-3-10

ANTIBACTERIAL ACTIVITY OF S, N-DISUBSTITUTED
QUINAZOLINES

Z.A. HOVASYAN, S.H. POGHOSYAN, M.R. HAKOBYAN*, H.M. STEPANYAN,
R.E. MURADYAN, A A. HARUTYUNYAN

Scientific and Technological Center of Organic and Pharmaceutical Chemistry of NAS RA,
marinehakobyan88@mail.ru

Melting points, IR spectral data, and results of studying the antibacterial activity of new
synthesized 2,3-disubstituted quinazolin-4(3H)-ones are presented. The antibacterial properties of
quinazolines were studied against four strains of gram-positive and gram-negative bacteria.

2,3-disubstituted quinazolin-4(3H)-ones — physical data — antibacterial properties

Lbpywjwgywé U hwidwl yewinkpp, IR uwytyunpwiht ndjwiutpp W unp uhbupbqwé 2,3-
nhthnfjuwphuywé phuwgnihu-4(3H)-Gph hwlywpwywnbphw| wywmhyniejwl niuntdbwuhpniejwl
wpnyntupltnpp: Nuntduwuhpyt) GU phuwgnihuuEph hwwpwynbGphw hwwnynientuutpp gpwd
npwywu b gpwd-pwgwuwlwl pwywnbphwubnh gnpu 2nnwdubph Ujwwndwdp:

2, 3-suhnfuwunhlifwd phliwqnihlu-4(3H)-nLlbn — $hahlwlwl indyuwybn — hwlwpwlnbppuwy
hwwnynipiniibn

HpHBeL[eHI)I TOYKH IIIABJICHUSA, JTaHHBIC I/IK-CHGKTI_‘)OB " pE3YyJbTaThbl U3YUYCHUA aHTHOAaK-
TepHaﬂbHOﬁ AKTUBHOCTHU HOBBIX CUHTC3UPOBAHHBIX 2,3-£[H3aMeH_IeHHI)IX XHWUHa30JIMH -4(3H)-OHOB.
I/I3y‘{eHI:I aHTH6aKTepHaJ'ILHLIe CBOICTBA XWHA30JJUHOB B OTHOIIICHUH YETBIPEX MITaMMOB I'paMIlo-
JIO)KUTEJIBHBIX U TPaAaMOTPpUIATE/IbHBIX 6aKTepHﬁ.

2,3-ouzamewennvie xunazonun-4(3H)-onwr — gusuuecrkue oannvie — anmubakmepuanvule
ceoticmea

It is known that derivatives of 2-thioxo-2,3-dihydroquinazolin-4(1H)-one and its
S, N-disubstituted derivatives exhibit significant biological activity [4]. In continuation
of research on the synthesis of quinazoline derivatives [3], we obtained various S, N-
disubstituted quinazolines and studied their antibacterial properties against strains of
gram-positive and gram-negative bacteria (fig.1).
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1a-n
R,R! = Et, CH,C(0)-3-CICsH, (@), cyclo-CeHis, Pr (b), cyclo-CsHis, Bu (c), cyclo-CeHis, CH,CN (d), cyclo-
CeH11,, CH,C==CH (e), CHacyclo-CsHi;, Me (f), CHxcyclo-CsHg, CH2-3-CIC¢H,4 (g), Ph, Bu (h), Ph,
CH,CH=CH, (i), Ph, CH,CHPh (j), Ph, CH,C(0)-3-CIC¢Ha (K), 2-MeCeHs, Pr (1),
CH_Ph, Bu (m), CH.Ph, CH,COOEt (n).

Compounds 1la-n were synthesized by alkaline alkylation of 3-alkyl(aryl)-substituted
2-thioxoquinazolin-4(3H)-ones, which, in turn, were obtained by the reaction of an-
thranilic acid with the corresponding isothiocyanates according to known methods [1].

Materials and methods. The antibacterial activity of the compounds was studied by the
methods of “diffusion in agar” using the described method [2]. In the experiments, standard
reference strains of microorganisms were used: two strains of gram-positive staphylococcus
(Staphylococcus aureus 209p and S. aureus 1) and gram-negative rods (Shigella flexneri 6858,
Esherichia coli 0-55) differing in sensitivity to antibacterial drugs.

Table 1. Melting points, IR-spectra data and antibacterial activity of compounds 1a-n and
ontrol antibacterial drug furazolidone (F)

The diameter of the zone of no microbial
Compounds | M.p.,°C IR-spectra: CO, growth (mm)*
CH=N, CH=CH St.aureus | Bac.subtilis Sh. E.coli
209 p flexneri 0-55
la 170-172 | 1695,1683, 1607 10 14 10 12
1b 68-70 1686,1663, 1611 17 16 15 16
1c 64-66 1686,1609 15 16 10 13
1d 118-119 | 2250 (CN), 1683,1606 0 0 0 0
le 182-184 | 3246(==CH),1678, 1604 14 15 13 15
1f 79-80 1676, 1607 17 17 12 10
1g 166-168 | 1682,1669,1605 15 14 15 12
1h 110-112 | 1692,1605 15 10 0 0
1i 148-150 | 1672,1636,1603 0 0 0 0
1j 118-120 | 1687,1606 10 12 10 13
1k 207-209 | 1681,1605 15 15 15 10
1l 70-72 1681,1608 10 14 0 13
im 59-61 1681,1604 10 15 15 15
1n 104-106 | 1736,1685,1608 10 15 15 10
I e 25 24 24 24

Results and Discussion. It has been established that the majority of the studied
pyrimidines exhibit weak antibacterial properties with respect to all test strains. At the
same time, the combination of two hydrophobic groups in 3-cyclohexyl-2-
propyl(butyl)thioquinazolin-4(3H)-ones 1b,c,e leads to some enhancement of
antibacterial properties, which disappear when the alkyl groups at the sulfur atom are
replaced by a polar one cyanomethyl group in compound 1d. Note that the replacement
of the cyclohexyl group with cyclopentyl and cyclohexylmethyl groups in position 3
of the ring and the preservation of the hydrophobic nature of the substituent in position
2 of the quinazoline ring in compounds 1f, g, i,e, the introduction of a methylene link
between the quinazoline and cycloalkane fragments, does not affect the level of
antibacterial activity of the compounds. The antibacterial activity of quinazoline
derivatives 1li-n with aromatic groups in positions 3 of the quinazoline ring is less
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pronounced. Thus, in the series of synthesized 2,3-disubstituted quinazolines, derivatives
with cycloalkyl groups in position 3 of the quinazoline ring show a certain antibacterial
activity, while at the same time significantly yielding to the control drug furazolidone.
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