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Aim. To accomplish the synthesis and screening of anticancer and antimicrobial activities of
1-[2-amino-4-methylthiazol-5-yl]-3-arylpropenones 2-10. Methods. The in vitro anticancer
activity of compounds 4, 6, 8-10 has been established by DTP(Developmental Therapeutics
Program) of the National Cancer Institute. The antibacterial and antifungal activities of syn-
thesized thiazole-based derivatives were evaluated in vitro with the agar diffusion and broth
microdilution methods to wards Gram-positive, Gram-negative bacteria and yeasts. For the
synthesized compounds, the in silico drug-likeness screening using SwissADME online
server is reported. Results. The novel 1-[2-amino-4-methylthiazol-5-yl]-3-arylpropenones were
synthesized from 1-[2-amino-4-methylthiazol-5-yl]|ethanones and various aromatic aldehydes
in the Claisen—Schmidt condensation. The synthesized compound 9 was moderately active
against the leukemia CCRF-CEM and HL-60(TB), renal cancer UO-31 and breast cancer
MCFT7 cell lines. The antimicrobial screening led to identification of the active compound 10
against Staphylococcus aureus, Pseudomonas aeruginosa, and Candida albicans. Conclusions.
The results obtained herein provide a platform for structure-based optimization of these
newly identified thiazole-based compounds for the anticancer and antibacterial drug design.
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Introduction

Nitrogen- and sulfur-containing heterocycles
underlie a large number of innovative drugs
and biologically active compounds. The sig-
nificant pharmacological potential of the men-
tioned compounds is related to their high af-
finity for biotargets and the structural similar-
ity of various metabolites [1]. In the context
of searching for potential drug-like molecules,
a prominent interest among heterocyclic sys-
tems is attracted to the thiazole derivatives,
which constitute a large number of antibiotics,
sulfonamides, NSAIDs, antiulcer drugs and
vitamins [2—4]. Additionally, several lead com-
pounds with insecticidal [5], antitumor [6],
anti-inflammatory [7], antioxidant [8], antimi-
crobial [9], analgesic [10] properties have been
identified among the thiazole derivatives,
which undergo various stages of clinical and
preclinical studies. Besides, substituted thia-
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Fig. 1. Structures of thiazoles with biological activity.
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zole derivatives are well known as COX-2 [11,
12], serine protease urokinase (uPa) inhibitors
[13], adenosine A1 receptor [14] and metabo-
tropic glutamate receptor 5 (mGluRS5) antago-
nists [15]. Noteworthy, the thiazole cycle’s
uniqueness in the construction of new drug-
like molecules is based on the wide possibil-
ity of their functionalization providing differ-
ent classes of condensed and non-condensed
thiazoles [16—20]. Moreover, the structural
modification of this heterocycle allows obtain-
ing compounds with a new pharmacological
profile, increased activity or reduced toxicity.

Among the thiazole derivatives, a signifi-
cant interest is attracted to aminothiazoles as
active binucleophiles, which are important
reagents in modern heterocyclic chemistry,
allowing the reaction with electrophiles to
obtain different classes of heterocyclic com-

Anti-inflammatory activity
Y. Ducharme et al., 1994

Cl

Cl

Cl {
N
z ) N
S OA/S

Antimicrobial activity
B. Holla et al., 2003

Analgesic activity
A. Kumar et al., 2007



Synthesis and evaluation of biological activity of 1-[2-amino-4-methylthiazol-5-yl]-3-arylpropenones

pounds [21,22]. The most investigated area of
aminothiazole chemistry is the condensation
reactions (Claisen—Schmidt condensation,
Mannich reaction efc.) and various reactions
involving heterocyclic ring formations with
o,B-unsaturated ketones or a-ketoacids yield-
ing fused azoloazines [23,24]. Thus, the pur-
pose of our work was the design and synthesis
of 1-[2-amino-4-methylthiazol-5-yl]-3-aryl-
propenones, and evaluation of their anticancer
and antimicrobial activities.

Materials and Methods

Chemistry

All materials were purchased from Sigma-
Aldrich and used without purification. Melting
points were measured in open capillary tubes
and were uncorrected. The elemental analyses
were performed using the Thermo Scientific
FlashSmart Elemental Analyzer. The 'H NMR
spectra were recorded on Varian Gemini
("H NMR at 400 MHz) instrument in
DMSO-d,. Chemical shifts (d) are given in
ppm units relative to tetramethylsilane as re-
ference (0.00). LC-MS spectra were obtained
on a Finnigan MAT INCOS-50. The purity of
all obtained compounds was checked by TLC
on Silufol-254 plates (Eluent Benzene: EtOAc
1:1). 2-The starting 2-amino-4-methyl-
S-acetylthiazole 1 was prepared according to
a reported method [25].

General procedure for synthesis of
1-[2-amino-4-methylthiazol-5-yl]-3-arylpro-
penones 2—10.

A mixture of 2-amino-4-methyl-5-acetyl-
thiazole (10 mmol), appropriate substituted
benzaldehyde (20 mmol), and potassium tert-
butylate (10 mmol) in ethanol (10 mL) was

heated under reflux for 3-5 h, then left over-
night at room temperature. The solid product
was collected by filtration and recrystallized
from acetic acid.
1-(2-Amino-4-methylthiazol-5-yl)-3-p-tolyl-
propenone (2). Yield 72 %, mp 264-266 °C.
'H NMR: ¢ 2.33 (s, 3H, CHj;), 2.65 (s, 3H,
CH;), 7.23 (d, 2H, J = 7.4 Hz, arom.), 7.50 (d,
1H, J=15.6 Hz,=CH), 7.61 (d, 2H, J= 7.4 Hz,
arom.), 7.90 (d, 1H, J = 15.6 Hz, =CH), 9.12
(s, 2H, NH,). Anal.Calcd for C,,H4N,O0S: C,
65.09; H, 5.46; N, 10.84. Found: C, 65.11; H,
5.45; N, 10.83. ESI-MS m/z 259 (M+H)*.

1-(2-Amino-4-methylthiazol-5-yl)-3-(4-
methoxyphenyl)-propenone (3). Yield 88 %,
mp 288-290 °C. 'H NMR: 6 2.10 (s, 3H, CHj;),
3.80 (s, 3H, OCHy), 6.98 (d, 2H, J = 8.5 Hz,
arom.), 7.11 (d, 1H, J = 15.1 Hz, =CH), 7.50
(d, 1H, J = 15.1 Hz, =CH), 7.68 (d, 2H, J =
8.5 Hz, arom.), 7.90 (s, 2H, NH,). Anal.Calcd
for C,,H4N,0,S: C, 61.29; H, 5.14; N, 10.21.
Found: C, 61.30; H, 5.12; N, 10.22. ESI-MS
m/z 275 (M+H)".

1-(2-Amino-4-methylthiazol-5-yl)-3-(4-
Sfluorophenyl)-propenone (4). Yield 84 %, mp
277-279 °C. 'H NMR: & 2.65 (s, 3H, CHj),
6.93 (d, 2H, J = 8.4 Hz, arom.), 7.21 (d, 1H,
J=16.1 Hz, =CH), 7.52 (d, 1H, J = 15.1 Hz,
=CH), 7.69 (d, 2H, J = 8.4 Hz, arom.), 7.93
(s, 2H, NH,). Anal.Calcd for C;3H;;N,OS: C,
59.33; H, 4.23; N, 10.68. Found: C, 59.32; H,
4.22; N, 10.7. ESI-MS m/z 244 (M+H)".

1-(2-Amino-4-methylthiazol-5-yl)-3-(3,4-
dimethoxyphenyl)-propenone (5). Yield 75 %,
mp 255-257 °C. '"H NMR: 6 2.60 (s, 3H, CHj3),
3.71 (s, 3H, OCHy), 3.92 (s, 3H, OCHj;), 7.13
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(d, 1H, J = 16.1 Hz, =CH), 7.44 (d, 1H, J =
16.1 Hz, =CH), 7.60 (s, 1H, arom.), 7.88 (m,
2H, arom.), 7.90 (s, 2H, NH,). Anal.Calcd for
CsH,N,O5S: C, 59.15; H, 5.30; N, 9.20.
Found: C, 59.16; H, 5.31; N, 9.19. ESI-MS
m/z 305 (M+H)".

1-(2-Amino-4-methylthiazol-5-yl)-3(2-
ethoxyphenyl)-propenone (6). Yield 89 %, mp
225-227 °C. '"H NMR: 6 1.28 (t, 3H, J = 7.1
Hz, CH;CH,), 2.52 (s, 3H, CHj;), 4.23 (q, 2H,
J=17.1 Hz, CH5CH,), 7.28-7.40 (m, 2H, arom.),
7.48-7.56 (m, 2H, arom, =CH), 7.69 (d, 1H, J
=15.6 Hz, =CHCO), 7.96 (t, 1H, J = 7.4 Hz,
arom.), 8.96 (s, 2H, NH,). Anal.Calcd for
CisHN,O,S: C, 62.48; H, 5.59; N, 9.71.
Found: C, 62.47; H, 5.57; N, 9.72. ESI-MS
m/z 289 (M+H)".

1-(2-Amino-4-methylthiazol-5-yl)-3-(3-
hydroxy-4-methoxyphenyl)-propenone (7).
Yield 77 %, mp 232-234 °C. 'H NMR: & 1.90
(s, 3H, CHy), 3.80 (s, 3H, OCHs), 5.88 (s, 1H,
OH), 6.99 (m, 2H, J= 8.1 Hz, arom.), 7.22 (d,
1H, J=15.1 Hz, =CH), 7.54 (d, 1H, J=15.1
Hz, =CH), 7.68 (s, 1H, arom.), 7.90 (s, 2H,
NH,). Anal.Calcd for C,4,H,4N,O5S: C, 57.92;
H, 4.86; N, 9.65. Found: C, 57.91; H, 4.87; N,
9.64. ESI-MS m/z 291 (M+H)".

1-(2-Amino-4-methylthiazol-5-yl)-3-(2, 3-
dimethoxyphenyl)-propenone (8). Yield 75 %,
mp 246-248 °C. 'H NMR: 6 2.40 (s, 3H, CH;),
3.80 (s, 3H, OCH,;), 3.83 (s, 3H, OCH,), 6.94-
7.30 (m, 3H, Hz, arom., =CH), 7.67-7.91 (m,
2H, arom., =CH), 8.90 (s, 2H, NH,). Anal.
Calcd for C;sH(N,O5S: C, 59.19; H, 5.30; N,
9.20. Found: C, 59.20; H, 5.32; N, 9.18. ESI-
MS m/z 305 (M+H)".
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3-(3-Allyloxyphenyl)-1-(2-amino-4-
methylthiazol-5-yl)-propenone (9). Yield 55 %,
mp 222-224 °C. 'H NMR: 6 2.65 (s, 3H, CH,),
4.63 (br.s, 2H, OCH,), 5.29 (m, 1H, =CH,),
5.42 (m, 1H, =CH,), 6.07 (m, 1H, CH,=CH),
7.00 (d, 1H, J = 8.2 Hz, arom.), 7.23-7.36 (m,
3H, =CH, arom.), 8.88 (d, 1H, J = 15.3 Hz,
=CH), 7.90 (s, 1H, arom.), 9.02 (s, 2H, NH,).
Anal.Calcd for C,¢H(N,O,S: C, 63.98; H,
5.37; N, 9.33. Found: C, 63.99; H, 5.35; N,
9.34. ESI-MS m/z 301 (M+H)".

1-(2-Amino-4-methylthiazol-5-yl)-3-(4-
hydroxy-3,5-dimethoxyphenyl)-propenone
(10). Yield 58 %, mp 212-214 °C. 'H NMR: &
2.65 (s, 3H, CHj), 3.77 (s, 3H, OCH,), 3.82
(s, 3H, OCHj;), 7.27 (d, 1H, J=15.1 Hz, =CH),
7.64 (d, 1H, J = 15.1 Hz, =CH), 7.88 (s, 1H,
arom.), 7.91 (s, 1H, arom.), 9.02 (s, 2H, NH,).
Anal.Calcd for C;sH(,N,O,S: C, 56.24; H,
5.03; N, 8.74. Found: C, 56.25; H, 5.02; N,
8.75. ESI-MS m/z 321 (M+H)".

Cytotoxic activity against malignant
human tumor cells

Anticancer in vitro assay was performed on
the human tumor cell lines panel derived from
nine neoplastic diseases, following the Drug
Evaluation Branch protocol, National Cancer
Institute, Bethesda, MD, USA [26-28]. Tested
compounds were added to the culture at a
single concentration (10> M), and the cultures
were incubated for 48 h. Endpoint determina-
tions were made with a protein binding dye,
Kiton Red 620. Results for each tested com-
pound were reported as the GP% of the treated
cells compared with the untreated control cells.
GP% was evaluated spectrophotometrically vs
controls not treated with test agents.
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Antimicrobial activity

The 16 reference and clinical strains of micro-
organisms were used as test objects, including
the methicillin-sensitive strain of S.aureus
(MSSA), strain “Iv”, the methicillin-resistant
strain of S.aureus (MRSA), strain ICA-5, (iso-
lated from a patient with retroperitoneal ab-
scess), clinical strain “Fedk” of E. coli (from
a patient with cystitis) and Bacillus subtilis
(wild isolate), as well as with a strain of the
yeast Candida albicans ST-1 (from patients
with protein stomatitis). Isolates were identi-
fied using biochemical microtests “STAPH Ytest
16”7, “ENTEROtest 24 (Lachema, Czech
Republic), as well as taking into account the
complexes of morphological and cultural prop-
erties by the recommendations of the 9th edi-
tion of “Bergi bacteria Determinant.” The C.
albicans culture was identified based on 40
biochemical tests using VITEK 2 systems with
the VITEK 2 YST identification card (biom-
erieux, France). Few strains were multidrug
resistant (MDR) to antibiotics.

The antimicrobial activity of the synthe-
sized compounds was studied by the agar dif-
fusion method. Test culture suspensions stan-
dardized according to the optical turbidity
standard (1*107 CFU/ml) were evenly inocu-
lated on the nutrient agar surface in Petri di-
shes. The agar wells with a diameter of 4.0 +
0.1 mm were made, and 20 pl of the tested

O

H,N WI
}‘NH )\NH
)
S AcONa, AcOH t-BuOK, EtOH

Ref. [25]

compound (concentration of 1000 pg/ml) were
added. The solvent was a solution of alcohol/
DMSO/water 2:1:1. After cultivation for 24—
48 hours, the diameter of the growth inhibition
zone was measured. A pure solvent was added
to the control wells. Minimum inhibitory con-
centration (MIC) and minimum bactericidal
concentration (MBC) were determined using
serial dilution technique [29,30].

Results and Discussion

Chemistry

The starting thiourea has been used as S,N-
binucleophile with 2-chloroacetylacetone as
the equivalent of dielectrophilic synton [C2]**
in the [2+3]-cyclocondensation reaction pro-
viding 2-amino-4-methyl-5-acetylthiazole with
good yield. The reaction was performed in
glacial acetic acid and anhydrous sodium ac-
etate as catalyst according to the method de-
scribed previously [25].

In order to obtain potentially biologically
active thiazole-based compounds, we accom-
plished the synthesis of 1-[2-amino-4-methyl-
thiazol-5-yl]-3-arylpropenones 2-10 under
Claisen-Schmidt reaction (crossed-aldol con-
densation) in absolute ethanol medium and the
presence of a base as a catalyst. As the starting
material for the synthesis of target compounds
we used 1-(2-amino-4-methylthiazol-5-yl)-
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Fig. 2. Synthesis of 1-[2-amino-4-methylthiazol-5-yl]-3-arylpropenones 2-10.
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ethanone 1 as an effective reagent in reactions
with aromatic aldehydes. It was found that the
use of potassium tert-butylate as a catalyst in
the ethanol medium provides better yields and
purity of the obtained products in comparison
with an ethanolic solution of potassium hy-
droxide.

The structure and purity of the obtained
aminothiazole derivatives 2-10 were confirmed
by 'H NMR and LC-MS spectral data. The
obtained 2-amino-4-methyl-5-acetylthiazole is
characterized by the signal of the methyl group
in position C-4 of the thiazole ring as a three-
proton singlet at 2.23-2.66 ppm. The enone
fragment of 1-[2-amino-4-methylthiazol-5-yl]-
3-arylpropenones is manifested as two dou-
blets at 7.50-7.70 ppm with spin-spin coupling
constants of 15.0-15.6 Hz, which indicates
trans-configuration of these protons.

In vitro evaluation of the anticancer
activity

The synthesized compounds contain the enone
fragment in the structure, which makes them
potentially Michael acceptors, the object of
intensive study in modern medicinal chemistry
[31]. Moreover, Michael acceptors are now
considered a “new old tool” for creating new
drug-like molecules, especially anticancer
agents (Michael acceptors are one of the most
effective activators of Nrf2, effective covalent
inhibitors of several cancer biotargets [32]),
and became the reason for the synthesis of
target 1-[2-amino-4-methylthiazol-5-yl]-3-ar-
ylpropenones. However, in some reports, it
was found that the conjugation of a double
bond with the carbonyl group in mentioned
compounds gives the properties of “promiscu-
ous inhibitors” and causes probable lack of
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selectivity in the interaction with potential
biotargets [33].

The synthesized 1-[2-amino-4-methylthia-
zol-5-yl]-3-arylpropenones 4, 6, 8-10 were
submitted and evaluated at a 10> M single
concentration towards a panel of approximate-
ly sixty cancer cell lines. The human tumor
cell lines were derived from nine different
cancer types: leukemia, melanoma, lung, co-
lon, CNS, ovarian, renal, prostate, and breast
cancers. Primary anticancer assays were per-
formed according to the US NCI protocol

Table 1. Anticancer screening data
in concentration 10-5 M.

Most sensitive cell line growth,
% (cancer lineltype)

63.70 (CCRF-CEM/

Leukemia)

72.61 (MOLT-4/Leukemia)

67.06 (RPMI-8226/

Leukemia)

71.38 (AS49/ATCC/NSCLC)

58.78 (HOP-92/NSCLC)

54.94 (PC-3/Prostate Cancer)

73.75 (RPMI-8226/
Leukemia)

73.23 (HCT-15/Colon
Cancer)

71.29 (CCRF-CEM/
Leukemia)

48.19 (CCRF-CEM/
Leukemia)

66.58 (HL-60(TB)/
Leukemia)

66.97 (UO-31/Renal Cancer)
74.99 (MCF7/Breast Cancer)
63.29 (CCRF-CEM/
Leukemia)

58.81 (HOP-92/ NSCLC)
71.77 (PC-3/ Prostate
Cancer)

Mean
growth, %

Com-
pound

Range of
growth, %

54.94 to

4 89.31 115.93

73.23 to

6 98.76 148.67

71.29 to

8 100.84 121.70

48.19 to

? 97:55 146.13

63.29 to

10 99.16 12136
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described elsewhere [26-28]. The preliminary
screening results are reported as the percent
cell line growth (GP%) and presented in
Table 1. The range of growth % shows the
lowest and the highest growth % found among
different cancer cell lines.

The preliminary screening results of syn-
thesized compounds did not show any signifi-
cant activity in almost all cancer cell lines with
an average cell growth 48.19-148.67 %.
However, in vitro cytostatic effect was ob-
served for compound 9 with the range of
growth 48.19 to 146.13 %. Thus, compound 9
demonstrated moderate cytotoxic effect on
leukemia CCRF-CEM and HL-60(TB) (GP =
48.19 and 66.58 %, respectively), renal cancer
UO-31 (GP = 66.97 %), and breast cancer
MCEF7 (GP = 74.99 %).

Antimicrobial activity

Compounds 7 and 10 were selected for screen-
ing the antimicrobial activity. The research
objects were chosen to specify the effect of
molecular fragments of target compounds on
the pharmacological effect. Moreover, an es-
sential aspect of the study was the experimen-
tal establishment of the dependence of the
antimicrobial activity of the synthesized com-
pounds on the structural environment of the
thiazole moiety. In particular, the nature of the
aryl substituent of the thiazole nucleus, the
establishment of the role of the «Michael ac-
ceptors» properties in the realization of a par-
ticular pharmacological effect.

Thus, according to the screening results,
compounds 7 and 10 showed the moderate
antimicrobial activity of different levels with

Table 2. Antimicrobial activity of compounds 7 and 10 (diameters of growth inhibition zones, mm=+SD)

Microorganism (strain number)
Gram-negative . . .
Gram-positive cocci bacteria Gram-negative ba;:t(eirl)a (non-fermenting Fungi
(Enterobacteria) 0as
S e o 2
‘r g Y ® * ;/ %
= ~ S S S S Q
- % g |8 |8 3 O
a o S sels |§ | £ 8% |+
Compound | © ol 2| & S SER |8 S = g g
el e sls1 218 5 lzsnle g | gl | 2
o BRI I~ I B N 8 S| 5 |SR|s S s | S %IR8 <
~ Py NG % % = < S < QO ~| O ) ) S Kl N
el gl gl 81| | 3| 2|580548 | 5158 |3
0 ) < S ) S‘ = = = 5 IR LR O S OS BlR =
S| 3|2 s|s| 5|8 |8|<5|58[55/58 5|55|8q &
~ o =
Sla|S|d|ld vl || |ELQLs & (& 8S8 S
14 14 12 11 18 16
7 00 1,0.4] 00 | 00 00 00100 | 00100 00100100, 54 05]s03x04]04
12 12 16 10 11 14 12 22 20
10 00 +0.3 | +£0.5 | £0.5 00 +0.4 00 | 00| 00 +0.6 00 | 00 +0.5 00 +0.3 [ +£0.5 | £0.5
g‘:fvtz’llt;ve“ 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 0O

Note: *MDR strain
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the growth inhibition rates in the range of 10.0-
20.0 mm. Thus, compound 10 showed a pro-
nounced effect on the pathogens of S.aureus
(diameter of growth inhibition zones 16 mm),
Paeruginosa (diameter of growth inhibition
zones 14 mm), and fungi of the genus Candida
(diameter of growth inhibition zones 20 mm).
Detailed results of antimicrobial activity are
presented in tables 2 and 3.

Table 3. Minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC)
of synthesized compounds

pg / ml
Ne Microorganism
MIC MBC
7 10 7 10

1 | S.aureus* (4) - 250 - 500

Klebsiella
2 pneumoniae* (1/6) 250 ) 500 )

Pseudomonas
3 aeruginosa* (23/26) i 125 i 250

Note: *MDR strain

ADME prediction

ADME prediction of all the synthesized mol-
ecules was determined using the SwisAdme
online server of the Swiss Institute of
Bioinformatics [34]. All the molecules showed
acceptable physicochemical parameters with
low Lipinski violation of potential drug can-
didates (Table 4).

Conclusion

New thiazole-based derivatives 2-10 have been
synthesized with high yields via Claisen-
Schmidt reaction using 1-(2-amino-4-methyl-
thiazol-5-yl)-ethanone and aromatic aldehydes
as starting compounds. The synthesized com-
pound 9 displayed moderate antitumor activ-
ity against the leukemia, renal, and breast can-
cers cell lines. The preliminary results on an-
timicrobial activity allowed us to identify the
active compound 10, which has shown the best
activity against Staphylococcus aureus,
Pseudomonas aeruginosa and Candida albi-
cans. The drug-likeness of 1-[2-amino-4-me-
thylthiazol-5-yl]-3-arylpropenones was calcu-

Table 4. Drug-likeness parameters of 1-[2-amino-4-methylthiazol-5-yl]-3-arylpropenones (2-10) according

to LipinskKi rules.

Compound | Molecular weight Num]:.’ ;I(Igastable Nl;rcnc.elr-)lt—(l)arosnd Nur(ril(.)rll-lo—rl;ond LogP Bioa\éaci(—)lre;bility
2 258.34 3 2 1 3.11 0.55
3 274.34 4 3 1 2.68 0.55
4 262.30 3 3 1 3.00 0.55
5 304.36 5 4 1 2.60 0.55
6 288.36 5 3 1 3.00 0.55
7 290.34 4 4 1 2.32 0.55
8 304.36 5 4 1 2.66 0.55
9 300.38 6 3 1 3.23 0.55
10 320.36 5 5 2 2.26 0.55
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lated through SwissADME online server. The
synthesized derivatives fulfilled all the condi-
tions specified by Lipinski without any viola-
tion and could be considered as the lead com-
pounds for the anticancer and antibacterial
drug design.
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CunHTe3 Ta OliHKAa 0i0J10TiYHOT AKTUBHOCTI
1-[2-amiHo-4-MeTHITIA30/1-5-i01]-3-
apuJINpoNeHoHIB

A. B. Jlosuncekuii, [. M. FOmun, FO. T. Koneunuti,
O. M. Poman, O. B. Mariiikis, O. B. Cmaox,
JI. M. Mocymna, C. B. [TonoBkoBuu, P. b. Jlecuk

Mera. 3iiicHUTH CHHTE3 i TPOBECTH CKPHUHIHT MTPOTH-
MIKpPOOHOT 1 MPOTUIYXJIMHHOI aKTUBHOCTI MOXIAHUX
3-apumitines- 1-(2-amiHO-4-MeTHIITIa301-5-1T)-€ TaHOHY.
Mertoau. [IpoTrpakoBa akKTUBHICTG in Vitro ISl CHOIYK
4, 6, 8-10 Oyna ouinena B Mexxax nporpamu DTP Hariio-
HaJIHOTO 1HCTHUTYTY paKy. BuBueHHs aHTnOaKTepiaabpHOi
Ta TMPOTUTPUOKOBOI aKTHBHOCTI MOXiTHUX HA OCHOBI
Tia30JIy MPOBEICHO in Vitro MetoaoM audys3ii B arap i
MIKpPOMETOIOM CEepiiHUX pO3BeNEHb IIOJI0 TPaMITO3H-
THBHUX, TPaMHETaTUBHUX OaxTepiit i apixmkis. s
CHHTE30BaHUX CIIOJIYK MPOBEIACHUH in silico CKpUHIHT
JIKOTIOMIOHOCT]I 3 BHKOPUCTAHHSM OHJIAHH-CEpBEpPY
SwissADME. Pe3yastatrn. HoBi 1-[2-amiH0-4-
METLITia3051-5-111]-3-apiInporneHoHu Oy CHHTE30BaH1
BHXOISYU 3 1-[2-aMiHO-4-MeTiNTia3001-5-11]-eTaHOHY 1
POy apOMaTWYHHUX albIETilliB B yMOBaxX KOHJIEHCAIlii
Kusiizena-11Iminra. CuHTe30BaHa criojiyka 9 mposiBuia
IIOMIpPHY aKTHBHICTH IIOJO JIHIA KIITHH JeHKeMil
CCRF-CEM, HL-60 (TB), paky mupok minii UO-31 i
paky MosouHoi 3ano3u JiHii MCF7. CKpuUHIHT aHTUMI-
KpOOHOT aKTHBHOCTI JO3BOJIMB iI€HTH(IKYBaTH CIIOIYKY
10 3 akTHBHICTIO BigHOCHO Staphylococcus aureus,
Pseudomonas aeruginosa i Candida albicans.
BucnoBku. OTpuMmaHni B npoIieci JOCIiKeHb pe3yiib-
TaTH MOXKYTb CTaTH IUIaT(HOPMOIO ISt TTOAJIBIIOT CTPYK-
TypHOI onTuMi3alil i1IeHTH()IKOBaHUX CIOIYK Ha OCHO-
Bi Tia30ily y po3poOli Cy4acHHX NMPOTUIYXJIUHHHUX Ta
aHTHOAKTepiaTbHUX JIIKAPCHKUX 3aCO0IB.

Kamw4uoBi cJoBa: Tiazonu, koHaeHcanis KisiizeHa-
[ImigTra, mpoTHpaKoBa aKTUBHICTh, aHTUMIKPOOHA aKTHB-
HicTh, SWisSADME

CuHTe3 U OlleHKA OMOJIOTHYeCKOi AaKTHUBHOCTH
1-[2-aMuHO0-4-MeTHJITHA30JI-5-1J1]-3-
apUJINPONEHOHOB

A. B. Jlozunckuii, 1. M. FOwbin, FO. T. Koneunsri,
A. M. Poman, O. B. Maruiikus, O. B. Cmaimox,
JI. M. Mocymna, C. B. [TonoBkoBuu, P. b. Jlecbik

Heab. OcymecTBUTh CHHTE3 U IIPOBECTH CKPUHUHT TIPO-
TUBOMHKPOOHO# 1 MPOTHBOOITYXOJIEBOW aKTMBHOCTH TPO-
W3BOZHBIX 3-aprumnieH- 1-(2-aMuHO-4-MeTHIITHA30IT-5-1T)-¢-
TaHoHa. Metoabl. [IpoTMBOpaKkoBast aKTUBHOCTb in Vitro
coenuHeHuit 4, 6, 8-10 ObuIa OlICHEHa B paMKaxX Iporpam-
™Mbl DTP HanmonansHoOro uHcTUTyTa paka. Msyuenue as-
THOAKTEPHAITHFHOM U IPOTUBOTPHUOKOBOM AKTUBHOCTH CHH-
Te3UPOBAHHBIX TPOU3BOAHBIX HA OCHOBE THA30J1a IIPOBEIe-
HO in vitro MeTonioM auddy3nH B arap 1 MUKPOMETOIOM
CEpPUMHBIX Pa3BEIEHUN OTHOCHUTEIIBHO IPaMIIOJIOKUTENb-
HBIX, TPAaMOTPULIATEIILHBIX OakTepuii U apoxokeit. s
CHHTE3MPOBAHHBIX COSAMHEHNI ITPOU3BELIEH in silico cKpy-
HUHT CXOZICTBA C JIEKAPCTBEHHBIMHU CPEICTBAMH C UCTIONb-
30BaHKMEM OHJaiH-cepBepa SwissADME. Pe3yabrarhbl.
Hogele 1-[2-amMuHO-4-MeTUITHA30M-5-11|-3-apHiIIpONEeHO-
HBI OBUTH CHHTE3UPOBAHBI UCXOAA U3 1-[2-amMHuHO-4-MeTHII-
THA30J1-5-UJ1]-3TAHOHOB U PA3JIMYHBIX apOMaTHYECKUX
aJbJETH/IOB B YCIIOBUSIX KOHAeHcalmu Kistiizena-1Imura.
CuHTE3UpOBaHHOE COeqUHEHNE 9 OBIIO0 YMEPEHHO aKTHB-
HBIM B OTHOIIICHUH KJI€TOYHBIX JuHMi Jiefikemun CCRF-
CEM u HL-60 (TB), paxa nouku ymanu UO-31 n paxa
rpymut e MCF7. CKpHHHAHT aHTUMHKPOOHOM aKTHB-
HOCTH TO3BOJIWII MACHTU(MUIMPOBaTh coequHenre 10 ¢
aKTUBHOCTBIO B OTHOLICHUU Staphylococcus aureus,
Pseudomonas aeruginosa n Candida albicans. BeiBoapl.
INomy4eHHBIe B IpoIIEcce UCCIIENOBAHUH PE3yIIETaThl MOTYT
cTaTh TIATQOPMON TS NaJIbHEHIIIEl CTPYKTYpHOU OITH-
MH3AIN WACHTH()UIMPOBAHHBIX COSIVMHEHNH HA OCHOBE
THa30J1a B pa3paboTKe COBPEMEHHBIX IPOTUBOOITYXOJIEBBIX
1 aHTHOAKTEPHAIBHBIX JIEKAPCTBEHHBIX CPEJICTB.

KawuyeBble CcJO0Ba: THA30/Ibl, KOHJEHCAIUS
Kusitsena-1lImuara, mpoTuBooITyXoaeBasi akKTUBHOCT,
TIPOTHBOBOCIIAINTENIFHAS aKTHBHOCTD, SWisSADME
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