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SYNTHESIS AND ANTIMICROBIAL ACTIVITY OF 3-(2-N-(ARYL,ACYL)AMINO-
5-METHYL-1,3-THIAZOL-4-YL)-2H-CHROMEN-2-ONES

S. Vlasov, S. Kovalenko, |. Orlenko, |. Zhuravel, K. Krolenko, V. Vlasov

The aim of this work is to study methods of 3-(2-N-(aryl,acyl)amino-5-methyl-1,3-thiazol-4-yl)-2H-chromen-2-
ones preparation and their antimicrobial activity.

Materials and methods. 'H NMR spectra were recorded on Varian Mercury-200 (200 MHz), >C NMR spectra
were acquired on Bruker Avance 500 '"H NMR (500 MHz) and >C NMR (125 MHz) in DMSO-d; and CDCl;.
LC-MS analysis of compounds was performed on an Agilent 1100 HPLC instrument with chemical ionization at
atmospheric pressure (APCI). The study of antimicrobial activity of compounds was performed by agar well dif-
fusion method. The docking studies were performed using Autodock Vina.

Results and discussion. The interaction of 3-(2-bromopropanoyl)-2H-chromen-2-ones with N-substituted thiou-
reas produced novel derivatives of 3-(2-N-(aryl,acyl)amino-5-methyl-1,3-thiazol-4-yl)chromen-2-ones. The study
of antimicrobial activity of the obtained compounds allowed to identify active samples against E. coli and P. ae-
ruginosa strains. Among the tested compounds, 8-methoxy-3-{2-[(2-methoxyphenyl)amino]-5-methyl-1,3-
thiazol-4-yl}-2H-chromen-2-one showed higher activity than the reference drug Streptomycin against E. coli
strain. Some compounds showed high activity against P. aeruginosa. Docking studies of the synthesized com-
pounds indicated that they can bind in the active site to bacterial tRNA (guanine37-N1)-methyltransferase.
Conclusions. Novel derivatives of 2H-chromen-2-ones with 2-N-(aryl,acyl)amino-5-methyl-1,3-thiazol moiety at
the position 3 were obtained by the Hantzsch thiazole synthesis starting from 3-(2-bromopropanoyl)-2H-
chromen-2-ones. Studies of antimicrobial activity allowed to identify new 2H-chromen-2-one derivatives as
equipotent antimicrobial agents to the reference drug Streptomycin or even more potent. The docking studies re-
vealed that the synthesized compounds may be inhibitors of tRNA (guanine37-N1)-methyltransferase, which is a

crucial enzyme for survival of different bacteria, e.g. P. aeruginosa during stress conditions
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1. Introduction

Coumarin (2H-chromen-2-one) is the part of
many compounds with antimicrobial and antifungal ac-
tivity [1-4]. The recent studies show that 2H-chromen-2-
ones can reduce the bacterial biofilm formation for some
strains of bacteria as the result making them less antibi-
otic resistant [5—8]. The results of drug design research
also show promising antimicrobial effect of 3-(2-N-R-
amino-1,3-thiazol-4-yl)-2H-chromen-2-ones [9-11].

These compounds in most cases are prepared by
the Hantzsch thiazole synthesis method using the reac-
tion of thiocarboxamides [10-12] with the widely known
3-(2-bromoacetyl)-2H-chromen-2-ones [13-15]. It is
interesting that 3-propanoyl-2H-chromen-2-ones [16, 17]
were already reported, but the data about their keto-
fragment a-bromination, their application as intermedi-
ates for synthesis of 3-(2-N-R-amino-5-alkyl-1,3-thiazol-
4-yl)-2H-chromen-2-ones as well as the data about their
biological activity have not been published.

The aim of this work is to study methods of 3-(2-
N-(aryl,acyl)amino-5-methyl-1,3-thiazol-4-yl)-2H-
chromen-2-ones preparation and investigate their antimi-
crobial activity.
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2. Planning (methodology) of theresearch

In order to obtain the target 3-(2-N-
(aryl,acyl)amino-5-methyl-1,3-thiazol-4-yl)-2 H-chromen-
2-ones as the objects for further antimicrobial studies, the
possibility of application of 3-(a-bromoacetyl)2H-
chromen-2-ones bromination procedure for preparation of
3-(2-bromopropanoyl)-2H-chromen-2-ones form
3-propanoyl derivatives should have been studied. The
scope and limitations of the Hantzsch thiazole synthesis
using  3-(2-bromopropanoyl)-2H-chromen-2-ones  and
substituted thioureas should be experimentally investigat-
ed, the procedure improvement should be suggested if
needed. The further antimicrobial activity screening was
planned as well as its results' analysis with computational
chemistry methods.

3. Materialsand methods

Chemical experiments. '"H NMR spectra were
recorded on Varian Mercury-200 (200 MHz), >C NMR
spectra were acquired on Bruker Avance 500 'H NMR
(500 MHz) and *C NMR (125 MHz) in DMSO-d, and
CDCl;. TMS was used as internal standard. LC-MS anal-
ysis of compounds was performed on an Agilent
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3. Materials and methods

Chemical experiments. 'H NMR spectra were
recorded on Varian Mercury-200 (200 MHz), *C NMR
spectra were acquired on Bruker Avance 500 'H NMR
(500 MHz) and **C NMR (125 MHz) in DMSO-d; and
CDCl;. TMS was used as internal standard. LC-MS anal-
ysis of compounds was performed on an Agilent
1100 HPLC instrument with diode array and mass-
selective detectors (Agilent LC-MSD SL), Zorbax SB-
C18 column (4.6x15 mm) with chemical ionization at
atmospheric pressure (APCI). Elemental analysis was
performed on a EuroVector EA-3000 instrument. Melt-
ing points were determined on a Kofler bench. All sol-
vents and reagents were commercially available. A study
of antimicrobial activity of compounds 4 was performed
by agar well diffusion method [18, 19]. The concentra-
tion of microbial cells was determined by McFarland
standard [20]; the value was 10’ cells in 1 ml of the me-
dia. The 18-24 hours culture of microorganisms was used
for tests. For the bacteria cultivation, Miiller-Hinton agar
was used and Sabouraud agar was applied for C. albicans
cultivation. The compounds were tested as the DMSO
solution (concentration 100 ug per mL); the volume of
the solution was 0.3 mL (the same as Streptomycin).
Each experiment was repeated thrice. The antibacterial
activity was estimated by the growth inhibition zone
diameter for each microorganism [18].

The docking studies were performed using Auto-
dock Vina [21]. Docking studies were performed for
flexible ligands and rigid models of proteins. Crystallo-
graphic data for tRNA (guanine37-N1)-methyltransferase
(EC2.1.1.228; TrmD) (5ZHN) and its active sites was
obtained from the Protein Data Bank [22].

3-Propanoyl-2H-chromen-2-ones  were pre-
pared according to the known methods [16, 17].

3-(2-Bromopropanoyl)-2H-chromen-2-ones
(general method).

3-Propanoyl-2H-chromen-2-one 1 (0.1 mole) was
dissolved in 160 ml of chloroform. The bromine solution
(0.1 mole, 5.2 ml in 16 ml of chloroform) was added
dropwise to the solution of 1 stirring at room tempera-
ture. The reaction mixture was stirred and slightly heated
(to 40-50 °C) until hydrogen bromide evolution was
complete and absorbed by 10 % water solution of NaOH.
Then, 70 % of the solvent volume was evaporated and
allowed to cool. Crystals, which were formed were col-
lected by filtration and gently washed with small portions
of chloroform and ethanol.

3-(2-Bromopropanoyl)-2H-chromen-2-one (2a).
The compound was obtained in 85 % vyield as a the yel-
low powder; *H NMR (500 MHz, CDCl,): 5 1.88 (d, 3H,
J=6.5 Hz, CH3), 5.91 (q, 1H, J=6.5 Hz, CH), 7.33 - 7.45
(m, 2H, H Ar), 7.64 - 7.74 (m, 2H, H Ar), 8.59 (s, 1H, H-
4); BC NMR (125 MHz, CDCly): & 19.3, 45.9, 116.8,
118.2, 122.8, 125.1, 130.0, 134.6, 149.0, 155.2, 158.5,
191.7. LC-MS, m/z: 281 [M+H]*. Mp 153 — 155 °C.
Anal. Calcd for C;,HgBrOs: C, 51.27; H, 3.23. Found: C,
51.43; H, 3.35.

3-(2-Bromopropanoyl)-8-methoxy-2H-chro-

men-2-one (2b). The compound was obtained in 76 %
yield as a the yellow powder; 'H NMR (500 MHz,
CDCly): & 1.85 (d, 3H, J=6.5 Hz, CHs), 5.95 (q, 1H,
J=6.5 Hz, CH), 7.17 - 7.31 (m, 3H, H Ar), 8.55 (s, 1H,
H-4); °C NMR (125 MHz, CDCl,): & 19.3, 45.9, 56.3,
116.1, 118.8, 121.1, 123.0, 125.0, 144.8, 147.1, 149.1,
158.0, 191.8. LC-MS, m/z: 312 [M+H]". Mp 110 — 112 °C.
Anal. Calcd for Cy3H4;BrO.: C, 50.19; H, 3.56. Found:
C, 50.37; H, 3.60.

3-(2-N-R-amino-5-alkyl-1,3-thiazol-4-yl)-2H-

chromen-2-ones 4 (general method). To the solution of
3-(2-bromopropanoyl)-2H-chromen-2-one 2 (1 mmole)
in the minimal amount of 2-propanol, the solution of
thiourea 3 (1 mmole) in the same solvent was added.
Almost immediately after addition, the formation of clear
solution was observed and after 4-10 minutes, the prod-
uct precipitated. The mixture was additionally stirred at
reflux for 1 hour and then cooled down to room tempera-
ture. The reaction mixture was neutralized with ammoni-
um hydroxide solution. The precipitate-was collected by
filtration and dried.

3-(2-Amino-5-methyl-1,3-thiazol-4-yl)-2H-chro-

men-2-one (4a). The compound was obtained in 75 %
yield as a the yellow powder; 'H NMR (200 MHz,
DMSO-ds): & 2.15 (s, 3H, CHy), 6.85 (br. s, 2H, NH,),
7.36 (t, 1H, J=7.5 Hz, H-8), 7.42 (d, 1H, J=8.2 Hz, H-6),
7.61 (t, 1H, J=7.2 Hz, H-7), 7.77 (d, 1H, J=7.0 Hz, H-5),
8.14 (s, 1H, H-4); *C NMR (100 MHz, DMSO-dg) &:
12.4, 116.4, 119.4, 1195, 122.2, 125.1, 129.1, 132.4,
138.2, 143.3, 153.5, 159.0, 165.6. LC-MS, m/z: 259
[M+H]". Mp 216 — 218 °C. Anal. Caled for
Ci13H1oN,0,S: C, 60.45; H, 3.90; N, 10.85. Found: C,
60.56; H, 4.05; N, 10.74.

3-(2-Amino-5-methyl-1,3-thiazol-4-yl)-8-

methoxy-2H-chromen-2-one (4b). The compound was
obtained in 82 % yield as a the yellow powder; 'H NMR
(400 MHz, DMSO-dg): & 2.17 (s, 3H, CHa), 3.92 (s, 3H,
OCHg), 6.97 (br. s, 2H, NH,), 7.27-7.33 (m, 3H, H Ar),
8.09 (s, 1H, H-4); *C NMR (100 MHz, DMSO-d): &
11.9, 56.0, 114.0, 119.0, 119.5, 119.7, 122.4, 1245,
138.7, 142.3, 142.7, 146.2, 158.2, 164.9. LC-MS, m/z:
289 [M+H]". Mp 205 — 207 °C. Anal. Calcd for
Ci4H12N,05S: C, 58.32; H, 4.20; N, 9.72. Found: C,
58.51; H, 4.14; N, 9.69.

N-[5-methyl-4-(2-0x0-2H-chromen-3-yl)-1,3-
thiazol-2-ylJacetamide (4c). The compound was ob-
tained in 86 % vyield as a the yellow powder; '"H NMR
(400 MHz, DMSO-dg): 6 2.13 (s, 3H, CHs), 2.32 (s, 3H,
CHy), 7.38 (t, 1H, J=7.1 Hz, H-8), 7.44 (d, 1H, J=8.2 Hz,
H-6), 7.63 (t, 1H, J=7.6 Hz, H-7), 7.78 (d, 1H, J=7.6 Hz,
H-5), 8.17 (s, 1H, H-4), 12.12 (br. s, 1H, NH); **C NMR
(100 MHz, DMSO-dg): 6 11.9, 22.8, 116.4, 119.4, 122.8,
125.1, 125.4, 129.1, 132.4, 139.4, 143.5, 153.6, 154.7,
159.0, 168.8. LC-MS, m/z: 301 [M+H]*. Mp 257 — 258
°C. Anal. Calcd for Cy5H15N505S: C, 59.99; H, 4.03; N,
9.33. Found: C, 60.18; H, 4.22; N, 9.50.
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N-[4-(8-methoxy-2-o0x0-2H-chromen-3-yl)-5-
methyl-1,3-thiazol-2-yl]Jacetamide (4d). The compound
was obtained in 91 % yield as a the yellow powder; *H
NMR (400 MHz, DMSO-dg): 8 2.15 (s, 3H, CHy), 2.34
(s, 3H, CH3), 3.97 (s, 3H, OCH,), 7.24-7.35 (m, 3H, H
Ar), 8.09 (s, 1H, H-4), 11.80 (br. s, 1H, NH); *C NMR
(100 MHz, DMSO-dg): 6 11.4, 22.3, 56.1, 114.2, 119.4,
119.7, 122.4, 124.5, 124.9, 138.9, 142.4, 143.2, 146.3,
154.3, 158.3, 168.3. LC-MS, m/z: 331 [M+H]". Mp >
300°C. Anal. Calcd for Ci6H14N,0,4S: C, 58.17; H, 4.27;
N, 8.48. Found: C, 58.39; H, 4.45; N, 8.32.

8-Methoxy-3-[5-methyl-2-(phenylamino)-1,3-

thiazol-4-yl]-2H-chromen-2-one (4e). The compound
was obtained in 68 % yield as a the yellow powder; *H
NMR (400 MHz, DMSO-dg): 8 2.36 (s, 3H, CHz), 3.93
(s, 3H, OCHy), 7.63 (t, 1H, J=7.2 Hz, H-4’), 7.24-7.35
(m, 5SH, H Ar), 7.59 (d, 2H, J=7.7 Hz, H-2",6"), 8.20 (s,
1H, H-4), 10.07 (br. s, 1H, NH); *C NMR (100 MHz,
DMSO-de): & 12.2, 56.6, 114.6, 117.2, 120.0, 120.3,
121.0, 121.5, 123.1, 125.0, 129.4, 140.4, 141.6, 142.9,
143.6, 146.8, 158.8, 160.2. LC-MS, m/z: 365 [M+H]".
Mp 162 — 163°C. Anal. Calcd for Cy,HiN,0O5S: C,
65.92; H, 4.43; N, 7.69. Found: C, 66.18; H, 4.55; N,
7.85.

8-Methoxy-3-{2-[(2-methoxyphenyl)amino]-5-
methyl-1,3-thiazol-4-yI}-2H-chromen-2-one (4f). The
compound was obtained in 65 % yield as a the yellow
powder; 'H NMR (400 MHz, DMSO-dq): & 2.24 (s, 3H,
CHa), 3.85 (s, 3H, OCHg), 3.93 (s, 3H, OCHz),, 6.85 -
6.95 (m, 2H, H-3",5"), 6.99 (t, 1H, J=6.5 Hz, H-4"), 7.24-
7.37 (m, 3H, H Ar), 8.19 (s, 1H, H-4), 8.30 (d, 1H, J=7.5

Hz, H-6%), 9.38 (br. s, 1H, NH); *C NMR (100 MHz,
DMSO-dg): & 122, 56.1, 56.6, 111.3, 114.6, 118.6,
120.1, 120.3, 121.0, 121.5, 122.2, 123.2, 125.0, 130.6,
139.9, 142.9, 143.4, 146.8, 148.4, 158.8, 160.8. LC-MS,
m/z: 395 [M+H]". Mp 193 — 195 °C. Anal. Calcd for
CxH1sN,0,S: C, 63.95; H, 4.60; N, 7.10. Found: C,
64.23; H, 4.61; N, 7.29.

4. Results

The key intermediates — 3-(2-bromopropanoyl)-
2H-chromen-2-ones 2 were prepared by bromination of
the known 3-propanoyl-2H-chromen-2-ones 1 in order to
synthesize novel 3-(2-N-R-amino-1,3-thiazol-4-yl)-2H-
chromen-2-ones-derivatives and study their antimicrobial
activity (Fig. 1). The obtained compounds 2 are crystal-
line solids. Their *H NMR spectra contain signals of
CH3CHBr- fragment as a doublet at 1.85-1.88 ppm and a
quartet at 5.91-5.95 ppm with 6.5 Hz spin-spin coupling
constant.

For construction of the thiazole cycle of 3-(2-N-R-
amino-1,3-thiazol-4-yl)-2H-chromen-2-ones 3, the reaction
of 2 with substituted thioureas 3 was performed (Fig. 1).
The synthesis was carried out in 2-propanol media at
reflux. The target compounds 4 were isolated after the
treatment of the reaction mixture with aqueous solution
of ammonia. The obtained 3-(2-N-R-amino-5-alkyl-1,3-
thiazol-4-yl)-2H-chromen-2-ones 4 in *H NMR spectra
have the signals of amino-group protons in the region
6.85 — 6.97 ppm for the derivatives 4a,b while for the
aryl-substituted compounds 4d,f the signal of NH-group
is shifted downfield to 9.38 — 10.07 ppm and for the
acetamides 4c,d the NH-group signal is observed in the
region 11.80 — 12.12 ppm.
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Fig. 1. Synthesis of 3-(2-N-(aryl,acyl)amino-5-methyl-1,3-thiazol-4-yl)-2H-chromen-2-ones: 1a R=H; 1b R=8-OCHg;
2a R=H; 2b R=8-OCHj; 3a R'=H ; 3b R'=-COCHj3; 3c R*=Ph; 3d R'=2-(OCH3)C¢H.; 4a R=H, R'=H; 4b R=8-OCH;,
R'=H: 4c R=H, R'=-COCHy3; 4d R=8-OCHj, R'=-COCH;; 4e R=8-OCHs, R'=Ph; 4f R=8-OCHj, R'=2-(OCH3)CsH,

The antimicrobial activity of the obtained com-
pounds 4 was studied by agar well diffusion method
using the standard strains of microorganisms [18]. It was
found that compounds 4b, 4c, 4e inhibit the growth of
the S. aureus strain. As far as compounds 4b and 4e are
concerned, they also inhibit growth of E. coli, but their
activity is smaller than it is for the reference drug Strep-
tomycin (Table 1).

The compounds 4b, 4e and 4f showed similar ac-
tivity against P. aeruginosa. The antimicrobial activity
against the E. coli strain of the compound 4f appeared

52

to be higher than the activity of the reference drug
Streptomycin.

The obtained results of antimicrobial activity
screening revealed the growth-inhibitory activity of the
most of compounds 4 against the P. aeruginosa bacterial
strain, which is known to be highly resistant for a variety
of modern antibiotics. They do not have bactericidal
activity for this microorganism which quickly adapts for
a new antibiotic [23]. Therefore we decided to perform
the computer docking study of the obtained compounds
with the aim to see whether they could be selective inhib-
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itors of tRNA (guanine37-N1)-methyltransferase
(EC2.1.1.228; TrmD), which is known to be the crucial

enzyme for survival of bacterial (also Pseudomonas
aeruginosa) at a moment of stress [24].

Table 1
The results of antimicrobial activity screening for compounds 4 (concentration 100 xg per mL)
Comnd Diameters of growth inhibition zones in mm,
nuth))ef S. aureus E.coli ATCC P. vulgaris P. aeruginosa B. subtilis C. albicans
ATCC 25923 25922 ATCC 4636 ATCC 27853 ATCC 6633 | ATCC 653/885
4a 19,19, 20 20,19, 19 17,16, 16 19, 19, 20 19,18, 19 18,17, 17
4b 24, 25, 25 23, 24,23 20, 20, 19 23,22,22 20, 21,22 22,21,21
4c 22,23,22 18, 19, 18 17,16, 16 22, 20, 20 21, 21,20 19, 19, 20
4d 18,19, 19 17,17,18 16, 15, 17 20,21,21 20,21,21 17,17, 17
4e 24, 24,25 23, 24,24 17,16, 17 22, 23,22 23, 23,22 20, 18, 29
4f 19, 20, 19 27,28, 27 17,17, 17 23, 24,23 19, 19, 20 17,17, 16
Strept.* 30, 31, 29 24,24, 25 25, 26, 24 25, 24,25 27, 26, 25 14,13, 14
* Streptomycin
Table 2
The results of the computer docking study of interaction of compounds 4 with the active site of PaTrmDc
Compd. . ligand binding with the active site (+/-)
number affinity, kcal/mole amino acids of the active site interacting with the ligand
+
4a 1.4 PRO-94; TYR-120; VAL-142; ASP-178;
GLY-179; LEU-180; LEU-181; ASP-182
+
4h 6.7 PRO-94; ARG-119; TYR-120; VAL-142;
LEU-143; GLY-145; ARG-159; ASP-178
+
4c -8.1 PRO-94; GLN-95; TYR-120; VAL-142; LEU-143; GLN-101; ARG-105;
ASP-178; GLY-179; LEU-180; LEU-181; ASP-182
+
4d -8.0 PRO-94; TYR-120; ASP-140; TYR-141; ASP-178; GLY-179; LEU-180;
ASP-182
+
4e -8.9 PRO-94; GLN-95; TYR-120; VAL-142; GLN-101; ARG-159; ASP-178;
GLY-179; LEU-181; ASP-182; HIS-185
+
4f -9.1 TYR-91; PRO-94; GLN-95; ARG-119; TYR-120; GLY-122; TYR-141;
VAL-142; GLY-179; LEU-180; LEU-181; ASP-182; LEU-228

The computer docking results for binding of com-
pounds 4 with PaTrmDc in comparison with its known
selective inhibitor showed that all of them are able to
bind the active site of the enzyme (Table 2). On the
other hand the decrease in polarity of the substituent at
position 2 of the thiazole increases the affinity of the
ligand towards the target.

5. Discussion

The previously reported results [10] show that the
derivatives of 8-ethoxy-2H-chromen-2-one bearing the
fragment of thiazole at position 3 can inhibit the growth
of B. bronchiseptica ATCC 4617 and B. pumilus ATCC
14884 better than the reference drug Ampicillin. The
promising antibacterial inhibitory concentrations were
reported for the compounds with the similar structures
bearing 5-methoxy-2H-chromen-2-one fragment and 2-
bromophenylamino or  3,4-dichlorophenyl in 2-
aminothiazole moiety (60-73 uM) [9]. The other paper

[11] presents the research where 3-(thiazol-4-yl)-2H-
chromen-2-ones inhibited the growth of S. aureus ATCC
25923 and H. influenzae ATCC 10211 strains at higher
level than Tetracycline and were even able to inhibit M.
tuberculosis H37Rv ATCC 27294. Although the inhibi-
tory concentration for the tested compounds was tenfold
higher than those of Isoniazid.

The results of our chemical experiments show the
successful bromination of 3-propanoyl-2H-chromen-2-
ones, and also perfect results in the Hantzsch thiazole
synthesis as the key-step for preparation of the novel
target  3-(2-N-(aryl,acyl)amino-5-methyl-1,3-thiazol-4-
yl)-2H-chromen-2-ones. Therefore, our research revealed
the possibility of synthesis of 3-(thiazol-4-yl)-2H-
chromen-2-ones' analogues with the methyl group at
position 5 of thiazole. It has been also shown that the
synthesized compounds can effectively inhibit the
growth of S. aureus ATCC 25923, E. coli ATCC 25922
and P. aeruginosa ATCC 27853 and are also able to
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show better inhibitory results than the reference drug
Streptomycin.

The results of the docking studies of the target
compounds as the ligands for bacterial tRNA (gua-
nine37-N1)-methyltransferase obviously show that the
introduction of the substituted phenyl substituents to
amino-group of the thiazole moiety in the core 3-(2-
amino-5-methyl-1,3-thiazol-4-yl)-2H-chromen-2-one  is
favourable for interaction with the enzyme. It also corre-
lates with the results of agar-well diffusion screening
results because the compounds 4e and 4f, which display
promising docking results, also have the largest growth
inhibition zones. Therefore, the docking modelling of
interaction of the 3-(2-amino-5-methyl-1,3-thiazol-4-yl)-
2H-chromen-2-one derivatives with tRNA (guanine37-
N1)-methyltransferase could be useful at the stage of pre-
screening filtration of virtual libraries of the compounds
planned for further antimicrobial activity search.

Study limitations. As far as this research contains
only primary screening results on the activity of 3-(2-
amino-5-methyl-1,3-thiazol-4-yl)-2H-chromen-2-ones
against the standard strains of microorganisms the clear
obstacle for the research expand is the availability of the
clinical strains of the corresponding bacteria.

Prospects for further research. The developed
methods for synthesis of 3-(2-amino-5-methyl-1,3-
thiazol-4-yl)-2H-chromen-2-ones allow to vary the sub-
stituents in both heterocyclic fragments. Therefore, the
promising strategy of the further investigation is the
synthesis of the lead compounds identified after the pre-
liminary screening of the virtual libraries of 3-(2-amino-

5-methyl-1,3-thiazol-4-yl)-2H-chromen-2-ones as to
their ability to bind the active site of the bacterial tRNA
(guanine37-N1)-methyltransferase.

6. Conclusions

By the Hantzsch thiazole synthesis, the deriva-
tives of 2H-chromen-2-ones having the fragment of 2-N-
(aryl,acyl)amino-5-methyl-1,3-thiazol at the position 3
were obtained. The study of antimicrobial activity of the
synthesized compounds allowed for identification of the
2H-chromen-2-ones derivatives as compounds of similar
of better activity than the reference drug Streptomycin.
The docking studies revealed that the synthesized com-
pound may be inhibitors of tRNA (guanine37-N1)-
methyltransferase, which is a crucial enzyme for survival
of different bacteria e.g. P. aeruginosa during stress
conditions.
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