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Aim. Based of the Knoevenagel condensation reaction the synthesis of new rhodanine-indoline
hybrid molecules for screening antibacterial and antifungal activities was accomplished.
Methods. Organic synthesis, NMR spectroscopy, pharmacological screening. Results. The
reaction between rhodanine-3-propanoic/ethanesulfonic acids and indolecarbaldehydes in the
acetic acid provided series of 5-indolylmethylenerhodanine-3-carboxylic/sulfonic acid deriva-
tives. Based on the esterification reaction with methanol in the presence of sulfuric acid,
5-indolylmethylenerhodanine-3-propanic acid was transformed into appropriate ester for
further evaluation of antimicrobial activity. The antimicrobial activity screening allowed the
identification of compounds with significant effect against Escherichia coli, Staphylococcus
lentus and Candida albicans with MIC/MBC/MFC values in the range of 25-50 pg/mlL.
Conclusions. The synthesized 5-indolylmethylenerhodanine-3-carboxylic/sulfonic acid de-
rivatives are a convenient platform for the development of new highly active and low-toxic
agents as potential drug-like molecules with antimicrobial activity.
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Introduction

In the era of rapidly growing number of pa-
tients suffering from various infectious dis-
eases, the searching for novel compounds with
antibiotic activity is one of the global chal-
lenges in overcoming antimicrobial resis-
tance [1]. In this context, prominent interest
belongs to heterocyclic compounds, which are
one of the most valuable sources of novel
chemical entities with diverse biological activ-
ity due to their unique ability to mimic the
structure of peptides and to bind reversibly to
diverse biotargets [2]. Among the design strat-
egies in drug discovery, considerable interest
has been paid to thiazole-based heterocycles
[3—5]. Thiazole/thiazolidinone derivatives con-
stitute an important class of therapeutic agents
in medicinal chemistry including antitrypano-
somal [6], antiviral [7, 8], anticancer [9—11],
antioxidant [12, 13], anti-inflammatory [14-16]
activities and also display a pivotal role as
antimicrobial and antifungal agents [17, 18].
Thus, a thiazole ring is present in several drugs,
such as penicillin, monobactam, sulfathiazole,

7 Thiabendazole

Nizatidine
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thiabendazole and nizatidine, making this het-
erocyclic fragment ideal for construction more
potent and safer drug candidates, especially in
the therapy of infectious diseases (Fig. 1). The
antimicrobial activity evaluation is also actual
and promising for thiazole-based compounds.
Thus, among thiazolidinones, especially rho-
danines have been identified several lactamases
[19], Sortase A (SrtA) [20], Peptide deformy-
lase [21], Protein mannosyl transferase 1 [22],
UDP-galactopyranose mutase (UGM) [22],
UDP-N-acetylmuramate/L-alanine ligase
(MurC) [23] and Dolicholphosphate mannose
[24] synthase inhibitors.

It was envisaged, that the combination of
thiazolidinone with other pharmacophores,
especially indole fragment, would generate
molecular templates with new pharmacological
profile and lower toxicity [25]. Thus, among
indole-based derivatives a set of potent plant
hormones [26], essential amino acids [27],
neurotransmitters [27], as well as a large num-
ber of commercial drugs and biologically ac-

Fig. 1. Structures of
thiazole-containing drugs.
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Structure of target compounds
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tive molecules have been identified [28-30].
In continuation of this theme, we designed and
synthesized new non condensed heterocyclic
compounds containing 4-0xo-2-thioxothiazoli-
dine (rhodanine), and pharmacologically at-
tractive indole moieties (Fig. 2). The evalua-
tion of their antimicrobial and antifungal activ-
ity in vitro against several reference and clin-
ical strains was carried out.

Materials and Methods

Chemistry

The starting rhodanine-3-propanoic/ethanesul-
fonic acids 1,2 were obtained according to the
known synthetic methods [17,31].

Melting points were measured in open cap-
illary tubes and were uncorrected. The elemen-
tal analyses were performed using the Perkin—
Elmer 2400 CHN analyzer. The analyses indi-
cated by the symbols of the elements or func-
tions were within £0.4 % of the theoretical
values. The 'H and 13C NMR spectra were
recorded on Varian Gemini ('H at 400 and 13C
at 100 MHz) instrument in DMSO-dg using
tetramethylsilane as an internal standard.

o~ y ¢ i
0 %, :
S S - \N S / . H
R Crp T
E OQ N

Olgen et al. 2009 [29]

s /
Fig. 2. Background for

N target compounds
Farag et al. 2014 [30] synthesis.

Chemical shifts are reported in ppm units with
use of 0 scale. Mass spectra were obtained
using electrospray (ES) ionization techniques
on an Agilent 1100 Series LCMS.

General procedure for the synthesis of
5-indolylmethylene rhodanine-3-propanoic/
ethanesulfonic acids (3, 5, 6). A mixture of
rhodanine-3-propanoic/ethanesulfonic acid
(5 mmol), sodium acetate (5 mmol), and ap-
propriate indolecarbaldehyde (5.5 mmol) was
refluxed for 2 h in 10 mL of acetic acid. A so-
lid product that precipitated out was filtered,
dried, and recrystallized from acetic acid (10—
15 mL).

3-/5-(1H-Indol-3-ylmethylene)-4-oxo-2-
thioxothiazolidin-3-yl]-propanoic acid (3).
Yield 96 %, mp 256-257 °C (AcOH). 'H NMR
(400 MHz, DMSO-dy): 6 2.63 (t, 2H, J= 7.8
Hz, CH,), 4.24 (t, 2H, J = 7.8 Hz, CH,), 7.20-
7.29 (m, 2H, arom.), 7.51 (d, 1H, J = 7.8 Hz,
arom.), 7.89 (s, 1H, arom.), 7.75 (d, 1H, J =
7.7 Hz, arom.), 8.08 (s, 1H, =CH), 12.38 (s,
1H, NH). 3C NMR (100 MHz, DMSO-dy):
042.9,45.5,111.3,113.5,114.7, 118.9, 122.1,
123.1, 125.4,126.7, 130.3, 136.9, 166.7, 191.3.
ESI-MS m/z 334 (M+H)". Anal. Calcd for
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CsH3N,05S,: C, 54.04; H, 3.93; N, 8.40.
Found: C, 54.08; H, 3.85; N, 8.51.

2-[5-(1H-Indol-3-ylmethylene)-4-oxo-2-
thioxothiazolidin-3-yl]-ethanesulfonic acid (5).
Yield 71 %, mp > 260°C (AcOH). '"H NMR
(400 MHz, DMSO-d¢): 6 2.72 (t, 2H, J =
7.6 Hz, CH,), 4.27 (t, 2H, J = 7.5 Hz, CH,),
7.20-7.29 (m, 2H, arom.), 7.51 (d, 1H, J="7.8
Hz, arom.), 7.91 (s, 1H, arom.), 7.96 (d, 1H,
J=7.6 Hz, arom.), 8.09 (s, 1H, =CH), 12.38
(s, 1H, NH). BC NMR (100 MHz, DMSO-dy):
030.7,51.6,110.0, 112.5, 114.2, 118.4, 121.5,
123.3,126.3, 126.7, 130.6, 136.3, 166.3, 170.6,
192.1. ESI-MS m/z 369 (M+H)*. Anal. Calcd
for C4,H,,N,0,S;: C, 45.64; H, 3.28; N, 7.60.
Found: C, 45.58; H, 3.22; N, 7.54.

3-/5-(1H-Indol-6-ylmethylene)-4-oxo-2-
thioxothiazolidin-3-yl]-propanoic acid (6).
Yield 74 %, mp > 260°C (AcOH). 'H NMR
(400 MHz, DMSO-dg): 6 2.65 (t, 2H, J = 7.0
Hz, CH,), 4.27 (t, 2H, J= 7.0 Hz, CH,), 6.54
(s, 1H, arom.), 7.27 (d, 1H, J= 7.7 Hz, arom.),
7.59 (m, 1H, arom.), 7.70 (d, 1H, J = 7.6 Hz,
arom.), 7.76 (m, 1H, arom.), 7.93 (s, 1H,
=CH), 11.46 (s, 1H, NH). 3C NMR (100 MHz,
DMSO-dy): 6 30.8, 40.4, 101.9, 115.2, 118.1,
121.0, 121.6, 125.6, 129.8, 130.1, 135.6, 136.0,
166.7, 171.7,193.1. ESI-MS m/z 333 (M+H)".
Anal. Calcd for CsH,N,O5S,: C, 54.20; H,
3.64; N, 8.43. Found: C, 54.28; H, 3.55; N,
8.40.

Synthesis of 3-[5-(1H-indol-3-ylmethylene)-
4-oxo-2-thioxothiazolidin-3-yl]-propanoic acid
methyl ester (4). The 3-[5-(1H-indol-3-
ylmethylene)-4-oxo-2-thioxothiazolidin-3-yl]-
propanoic acid (3) was refluxed for 1h with
methanol (15 mL) in the presence of sulfuric
acid (2 mL) as catalyst. The resulting solid was
collected by filtration, washed with methanol
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and diethyl ether, dried and recrystallized from
methanol (20 mL). Yield 81 %, mp 245-247 °C
(MeOH). 'H NMR (400 MHz, DMSO-dy):
0 2.53 (s, 3H, CHy), 2.77 (t, 2H, J = 8.1 Hz,
CH,), 4.30 (t, 2H, J= 8.2 Hz, CH,), 7.20-7.29
(m, 2H, arom.), 7.51 (d, 1H, J=17.9 Hz, arom.),
7.88 (s, 1H, arom.), 7.96 (d, 1H, J = 7.7 Hz,
arom.), 8.07 (s, 1H, =CH) 12.31 (s, 1H, NH).
I3C NMR (100 MHz, DMSO-dy): 6 41.1, 47.3,
54.5,110.0, 112.5, 114.6, 118.5, 121.4, 123.3,
125.9, 126.7, 130.4, 136.3, 166.4, 192.0. ESI-
MS m/z 347 (M+H)*. Anal. Calcd for
Ci6H14N,05S,: C, 55.47; H, 4.07; N, 8.09.
Found: C, 55.38; H, 4.12; N, 8.14.

Pharmacology

Antimicrobial and antifungal activities
in vitro (agar diffusion method)

The antimicrobial activity of the synthesized
compounds was studied by the method of dif-
fusion into agar. Aliquots (50 puL) of 0.1 %
tested compound solution in the mixture of
EtOH : DMSO : water (2:1:1) were placed into
wells in agar in Petri dishes with test microbes.
The antimicrobial activity was evaluated by
measuring the diameter of the zone of inhibi-
tion of microbial growth. The plates were in-
cubated for 24 h at 37 °C. The inhibition zone
that appeared after 24 h around the well in each
plate was measured in mm. Experiments were
in triplicates and standard deviation was cal-
culated. All compounds were tested against six
Gram-negative (reference strains Pseudomonas
aeruginosa (ATCC 27853 (F-51)), Escherichia
coli (ATCC 25922); clinical multi-drug resis-
tante strains (MDR) Pseudomonas aeruginosa,
Escherichia coli; rarely found clinical strains
Raoultella terrigena and Brevundimonas ve-
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sicularis), five Gram-positive (reference strains
Staphylococcus aureus (ATCC 25923 (F-49)),
Bacillus licheniformis (BKIIM-7038); clinical
MDR strain Staphylococcus aureus; rarely
found clinical strains Staphylococcus lentus
and Staphylococcus lugnuniensis) bacterial
strains, according to the literature protocol
[32]. Clinical strains were isolated from patient
with nosocomial infections. /n vitro antibacte-
rial activity was determined by using Mueller
Hinton Agar plates. The antifungal screening
of all compounds was carried out against ref-
erence strain of yeast Candida albicans (ATCC
885-653); clinical MDR strains Candida dub-
liniensis, Candida albicans; and reference
strain of mold Aspergillus niger, s according
to the literature protocol [33, 34]. In vitro an-
tifungal activity was determined by using
Sabouraud Agar plates. All results were com-
pared with those of the DMSO.

The MICs of the compound assays were
carried out using the microdilution susceptibil-
ity method. The microorganism suspensions
were inoculated to the corresponding wells.
The plates were incubated at 36 °C for 18 h
for bacteria and fungi, respectively. The mini-
mum inhibitory concentrations of the com-
pounds were recorded as the lowest concentra-
tion of each compound in the tubes with no
turbidity (i.e. no growth) of inoculated bacte-
ria/fungi.

Acute toxicity

The experiments were conducted on white
male mice weighing 23-25 g. Compounds
were dissolved in saline solution (0.9 % NaCl)
with 1-2 drops of Polysorbate 80 (Tween-80%).
After dissolution they were administered to
mice by the oral route. The LDy, was evalu-

ated for 4 or 5 different doses each on 6 ani-
mals and calculated by the Litchfield-Wilcoxon
method [35, 36].

Results and Discussion

Chemistry

The general methods for synthesis of target
indoline substituted rhodanines are depicted in
Scheme 1. The starting rhodanine-3-propanoic/
ethanesulfonic acids were synthesized per the
procedure reported previously [17, 31]. The
target 5-indolylmethylene-3-substituted rho-
danines were obtained by the Knoevenagel
reaction in the medium of acetic acid in the
presence of sodium acetate. Additionally, 5-in-
dolylmethylenerhodanine-3-propanoic acid 3
was transformed into corresponding ester 4 via
heating with alcohols in the presence of an acid
as a catalyst. The structures of synthesized
compounds were elucidated by the spectral
data ("H and 13C NMR). The '"H NMR spectra
of compounds (3-6) CH, protons of the alkyl
fragment in position N-3 appear as a triplet at
0 2.63-2.77 and 4.24-4.30 ppm, respectively.
The chemical shift of the methylene group
(=CH) of synthesized 5-indolidenederivatives
is insignificantly displaced in the weak mag-
netic field, 6 7.93-8.09 ppm, and clearly indi-
cated that only Z-isomers were obtained in the
Knoevenagel reaction of rhodanines with in-
dole-carbaldehydes. The signals of NH group
of indole fragment appeared as single-proton
singlets displaced in the weak magnetic field
at 6 11.46-12.41 ppm. In the 13C NMR spectra
the characteristic signals of (thio)carbonyl
carbons at 6 ~166.3—193.1 ppm and the signals
of methylene group (130.3-135.6 ppm) are
observed.
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Scheme 1. Synthesis of rhodanine-3-propionic/ethanesulfonic acids derivatives 3-6

Biological activity

The synthesized compounds were screened for
their in vitro antibacterial and antifungal ac-
tivities using the agar diffusion method [32].
A total of 15 microorganisms which consisted
of eleven bacteria, three yeasts and one mold
fungi were tested. Clinical and rarely found
clinical strains were multidrug resistant [37]
and isolated from patient with health-care-
associated infections. All the synthesized com-
pounds exhibited varying degree of inhibitory
effect on the growth of different tested strains
at a dose of 50 pg per well (Table 1 and Fig.
3). The synthesized compounds showed dif-
ferent mean zone of inhibition in the range of
00-19.4 mm against tested microorganisms.
DMSO was used as control. Compounds 3 and
4 show good antifungal activity against
Candida albicans, Candida dubliniensis,
Aspergillus niger and did not possess signifi-
cant antibacterial activity. Compound 5 showed
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the highest activity against Escherichia coli,
Bacillus licheniformis, Staphylococcus aureus,
Staphylococcus lugnuniensis. Compound 6
displayed moderate activity against Raoultella
terrigena. No significant antifungal activity
was observed for compounds 5 and 6.

The minimum inhibitory concentrations
(MIC) for the most active compounds 3-6
against several microorganisms were calcu-
lated using the broth microdilution method
(Resazurin Reduction-Based Assay) [33,34]
(Table 2). The tested compounds exhibited
the inhibitory activity against clinical strains
Escherichia coli, Staphylococcus lentus and
Candida albicans with MIC 00-50 pg/mL.
Two compounds showed a moderate activity
(dilution 1:4) against Candida albicans
(compound 3), Escherichia coli and
Staphylococcus lentus (compound 5) with
MIC 25.0 pg/mL respectivel. Compound 4
exhibited at the same dilution a slightly lower
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inhibitory activity with MIC 50 pg/mL
against Candida albicans. Compound 6 was
inactive against tested microorganisms.
Interestingly, the tested compounds at dilu-
tion 1:1 possessed a slight inhibitory activ-

ity with MIC 50.0 pg/mL.

The SAR analysis showed that the antibac-
terial effect of compounds 3-6 depends on the
substituents at C-5 and N-3 positions of
2-thioxo-1,3-thiazolidin-4-one (rhodanine)
core. The 5-enerhodanine-3-propanoic acid 3
with indol-3-ylmethylene fragment in the mol-

Table 1. Antibacterial and antifungal activities of the synthesized compounds.

N Type of species Species of bagteria and Diameter of inhibitory zones (mm + SE)
fungi Compd3 | Compd4 | Compd5 | Compd6 DMSO
1 |Gram- reference Pseudomonas 72+0.3 00 85+0.5 00 00
negative strains aeruginosa (ATCC
| bacteria 27853 (F-51))
2 Escherichia coli 00 00 15204 00 00
] (ATCC 25922)
3 clinical strains | Pseudomonas 7.0+0.3 00 7.5+0.5 00 00
] aeruginosa Ne 7 (n=4)
4 Escherichia coli Ne5 | 7.0+0.2 | 70+02 [154+0.6| 7.0+02 | 7.0+£0.2
] (n=4)
5 rarely found Raoultella terrigena 00 00 6.6+0.2 | 8.0+0.3 00
] clinical strains | Ne 1 (n=4)
6 Brevundimonas 00 00 00 00 00
vesicularis Ne 111
(n=4)
7 | Gram- reference Staphylococcus aureus| 7.0+0.2 | 70£0.2 | 6.8+04 | 6.8£04 | 6.8+0.4
positive strains (ATCC 25923 (F-49))
8 |bacteria Bacillus licheniformis | 7.0 £0.3 00 9.5+0.5 00 00
] (BKIIM-7038)
9 clinical strains | Staphylococcus aureus 00 00 122+£04 00 00
] 120 (n=4)
10 rarely found Staphylococcus lentus 00 00 10.3+0.5 00 00
] clinical strains | Ne 21 (n=4)
11 Staphylococcus 00 00 9.5+0.5 00 00
lugnuniensis 142
12 | Fungi reference Candida. albicans 194+£05[154+0.6| 7202 | 7.2+0.2 | 7.2+0.2
] strains of yeast | (ATCC 885-653)
13 clinical strains | Candida dubliniensis |14.5+0.6|10.5+0.6 00 00 00
] of yeast Ne 67 (n=4)
14 Candida albicans 125£0.6|11.5+0.6 00 00 00
] Ne 60 (n=4)
15 reference strain | Aspergillus niger 155+0.5(145+£0.5 00 00 00
of mold Ne 162

00: no activity; diameter of zone of inhibition (mm) including the well diameter of 6 mm; data are presented as mean
+SD (n=3)
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Fig. 3. Comparison of antibacterial and antifungal activities of compounds 3-6.

DMSO

Table 2. Minimum Inhibitory (MIC) and Bactericidal/Fungicidal Concentration (MBC/MFC)

Minimum Inhibitory (MIC) and Bactericidal /Fungicidal Concentration (MBC/MFC)
Type of Speci'es of
Ne species bacterla.and Compd 3 Compd 4 Compd 5 Compd 6
fungi MIC 1\1’\[/&%/ MIC hf/ﬁfc/ MIC l\ﬁgFCC/ MIC “ﬁgFCC/
(e/mb) | ugmry | YD | qgmiy | #EMD) | emey | BEMD | Ggmiy
1 | Gram- Escherichia |0 0 0 0 1:4 1:1 0 0
negative coli Ne5 25 ug/ | (50 pg/
bacteria mL) mL)
2 | Gram- Staphylococ- |0 0 0 0 (1:4 (1:1 0 0
positive cus lentus 25 pg/ 50 pg/
bacteria Ne 21 mL) mL)
3 | Fungi Candida 1:4 1:1 1:1 1:1 0 0 0 0
albicans Ne60 | (25 pg/  |(50 ug/  [(50 pg/ | (50 ng/
mL) mL) mL) mL)

ecule displayed the equivalent antimicrobial
activity to its ester 4. The derivative 5 with
ethanesulfonic acids substituent of rhodanine
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core at N-3 and indol-3-ylmethylene fragment
at C-5 was the most active and demonstrated
a good effect against all tested bacteria with
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MIC 25 pg/mL. The introduction of indol-
6-ylmethylene fragment at C-5 position of
rhodanine-3-propanoic acid provides the loss
of antibacterial and antifungal activities.

For the synthesized compounds, the acute
toxicity in mice was studied and their medium
lethal doses (LDs, value) were determined.
The stock solutions of the compounds used in
this study were prepared immediately before
usage and increasing amounts of substances
(100-1000 mg/kg) were injected intraperitone-
ally. The LDs, values were calculated accor-
ding to Litchfield and Wilcoxon. The synthe-
sized compounds showed low acute toxicity
in mice with the LDs, values within the range
of 300-350 mg/kg (Table 3).

Table 3. Acute toxicity of the target compounds.

Compound LDs,, mg/kg
3 960.0 + 64.5
4 1005.0 = 67.0
5 1050.6 £ 67.5
6 900.0 £57.0
Conclusions

The new 5-indolylmethylenerhodanine-3-pro-
panoic/ethanesulfonic acids derivatives 3—6
were synthesized via the Knoevenagel reaction
from appropriate rhodanine-3-propanoic/eth-
anesulfonic acids and indolecarbaldehydes.
The antimicrobial screening of synthesized
compounds against reference and clinical
strains bacteria and fungi was performed. It
was found that some derivatives have potential
antimicrobial activity against Escherichia coli,
Staphylococcus lentus and Candida albicans
and are attractive as a novel template for the
design of new synthetic antibacterial/antifun-
gal agents.
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CuHTe3 iHI0IiH-Tia30/IiTUHOHOBUX IiOpUIHUX
MOJIEKYJI 3 MPOTUMIKPOOHOIO Ta MPOTUTPHOKOBOIO
AKTHBHOCTAMH

IO. T. Koneunwnit, A. B. Jlozuncekuii, B. f. TopimHiid,
P. T. Koneuna, P. b. Bunannpka, O. I1. KopHiliuyx,
P. b. Jlecux

Merta. Ha ocHoBi xoHnencariii KapoBeHaresst 3aiicHnuTH
CHHTE3 HOBUX PONAHIH-1HIOJIHOBUX T1OPHIHNX MOJIEKYJI
JUIS CKPHHIHTY aHTHOAKTepiaJbHOI Ta MPOTUTPHOKOBOT
axTuBHOCTi. MeTonu. OpraHigHuil CHHTE3, CIEKTPOCKOITis
SIMP, dapmakonoriunuii ckpuHiHTr. Pe3dyabrarm.
B3aemoni€ero pomaHiH-3-IporaHOBOi/€TaHCYIL(OHOBOT
KHCJIOTH 3 IHAOIKApOABICTiIaMA B CEPEIOBHIII OIITOBOT
KHCJIOTH CHUHTE30BaHO Psiji S-1HIOMIIMETHIICHPOAaH H-3-
KapOOHOBHX/CYTE(OHOBUX KHUCIIOT. B ymoBax peakuii
ecrepudikallii METaHOJIOM Y TIPHCYTHOCTI CyIb(haTHOL
KHCJIOTH S5-1HIOJJIMETHIICHPOIaHiH-3-[IPOTIaHOBA KUCIIO-
Ta TpaHc(OpMOBaHa y BINOBIIHUIN ecTep I MOoAab-
[IOTO BUBYCHHS MPOTHMIKPOOHOI Aii. CKpUHIHT TpOTH-
MIKpOOHOT aKTHMBHOCTI J03BOJIUB iICHTH(IKYBaTH CIIO-

JYKH, SIKI BiA3HAYAIOTHCS MIOMITHUM €(PEeKTOM BiJTHOCHO
Escherichia coli, Staphylococcus lentus ta Candida
albicans 13 3nauennssmu MIC/MBC/MFC 25-50 pg/mL.
BucHoBku. CuHTE30BaHI S-1HIOIIMETWICH poIaHiH-3-
KapOOHOBI/CYIH(OHOBI KHCIIOTH € 3pY4HOIO TIaT(hOPMO0
JUTsl pO3pOOJICHHSI HOBUX BUCOKOAKTUBHHX Ta MaJIOTOK-
CHUYHHUX arcHTIB SIK TIOTCHIIIHHAUX JIIKOMOAIOHIX MOJIEKYI
3 aHTUMIKpOOHOIO aKTUBHICTIO.

Kamw4yoBi caoBa: cuares, 2-Tiokco-4-Tia30iguHOH,
iHIONMKapOaIbIeTi N, CIIEKTPaIbHI XapaKTEePHUCTHKH, TIPO-
TUMIKpOOHA aKTHUBHICTb

CuHTe3 MHAOJINH-TA30IUIHHOBBIX THOPHAHBIX
MOJIEKYJ C IPOTUBOMUKPOOHO! AKTHBHOCTBIO

1O. T. Koneunsiii, A. B. Jlo3uHckuid,
B. A. Topumnsiii, P. T. Koneuna, P. b. Bunnuika,
O. I1. Kopawmitayk, P. b. Jlecbik

Hean. Ha ocHoBe xonnencanmu Kuépenarenst ocyiie-
CTBUTB CHHTE3 HOBBIX POJIaHMH-UHIOINHOBBIX THOPHIIHBIX
MOJIEKYJI JJIsl CKDHHHHT'a aHTHOAKTepHaIbHOI 1 IIPOTHBO-
rpuOKOBOI1 akTMBHOCTH. MeToabl. OpraHM4ecKHii CHHTES,
crriektpockonust SIMP, apmakoTornaecKuii CKpUHIHT.
Pesynbrarsl. B3anMoznelicTBieM poiaHHH-3-TIPOIIaHOBO#/
eTaHCyIb(OHOBOM KUCIIOTHI C MHOJ-KapOalbaeruiaMy B
cpezie yKCYCHOW KHMCIIOTBI CHHTE3UPOBAH PsiZt S-WHIOMNII-
METHJICHPOJaHUH-3-KapOOHOBBIX/CY/Tb(OHOBBIX KUCIIOT.
B ycnoBusix peakumu stepruKaniy METaHOIOM B IIPH-
CYTCTBHH CEPHOI KHCIIOTHI 5-MHIOIMIMETHICHPOIA-
HHUH-3-TIPOIaHoBas KUCJOTa Oblia TpaHc(OPMUpPOBaHA B
COOTBETCTBYIOIMI CIIOXKHBINA QHp AJIsl AaJIbHEHIIEro
M3y4YeHUs] IPOTUBOMHUKPOOHOI akTUBHOCTH. CKPHHUHT
MIPOTHBOMHUKPOOHON aKTHUBHOCTH ITO3BOJIHIT UICHTU(DUITH-
POBaTh COEMHEHNS, OTIIMYAIOIUECS 3aMETHBIM 3 PeKToM
B otHoeHun Escherichia coli, Staphylococcus lentus n
Candida albicans co 3nauennsimu MIC/MBC/MFC 25-50
pg/mL. BeiBoabl. CHHTE3UPOBAHHBIC S-HHIOMIMETHIICH-
ponaHnH-3-KapOOHOBBIE/CYIb(HOHOBBIE KHCIIOTHI SIBIISIOT-
cs1 ynoOHo# ratgopmoii 1yis pa3paboTKK HOBBIX BEICOKO-
AKTHUBHBIX U MAJIOTOKCUYHBIX ar€HTOB KaK OTEHIMAIBHBIX
JIEKApCTBEHHBIX CPEZICTB C aHTUMHUKPOOHON aKTUBHOCTHIO.

Kiaw4deBble €J10Ba: CHHTE3, 2-THOKCO-4-THA30JIHIH-
HOH, WHIOKapOaIbICTH/IBI, CIICKTPaTbHEIC XapaKTepH-
CTHKH, TIPOTUBOMUKPOOHAST aKTUBHOCTb.

Received 20.06.2020

391



	_Hlk42112667
	_Hlk42112886
	_Hlk37604266
	_Hlk36413282
	_Hlk37679668
	_Hlk37602052
	_Hlk36412044
	_Hlk37602235
	_Hlk37602688
	_Hlk35874447

