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Introduction

Aim. Elaboration of effective methods for the synthesis of the polysubstituted oximes with
the O-acyloxime groups and investigation of their antibacterial and antifungal activity. Methods.
Organic synthesis, analytical and spectral methods, pharmaceutical screening. Results. A series
of new O-acyloximes of 4-formylpyrroles has been synthesized, and the screening of their
antibacterial and antifungal activity was performed. It was found that the synthesized com-
pounds exhibit antimicrobial activity, and their minimum inhibitory concentration (MIC) is
ranged between 7.81 and 125 pg/mL. A comparatively high antibacterial activity has been
registered for some synthesized compounds against the gram-negative bacteria of the genus
Proteus (MIC=7.8-62.5 pg/mL). Conclusions. The most active antibacterial O-acyloximes
were identified among the array of the synthesized substances, and the MIC of the compound
10 consisting of an m-nitrobenzoilic fragment against the bacterial test strains Proteus aer-
uginosa ATCC 27853 and Proteus mirabilis ATCC 410 was 15.625 pg/mL. In the case of the
latter strain, this value is close to the MIC value of the control drug. The MIC of the compound
9 against the bacterial strain Proteus mirabilis ATCC 410 was 7.81 ng/mL, which is greater
than the corresponding control MIC.

Keywords: oximes of 4-formylpyrroles, acylation, O-acyloximes, antimicrobial activity

O-acyloximes are the representatives of the compounds that are used as the molecular
important series of the derivatives of carbonyl platforms for the design of some pharmaceuti-
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cally active agents [1, 2] and as the target
compounds exhibiting a distinct biologic activ-
ity. In the latter context, the following agents
can be mentioned: inhibitors of the N-end
kinases [3], selective covalent inhibitors of
serine hydrolase [4], the antioxidant [5], anti-
inflammatory [6] and herbicide [7] agents.
Special attention is also paid to the O-acylo-
ximes exhibiting high antibacterial and anti-
fungal activity. For instance, it was found that
the antibacterial activity of aroyloxime I
against the bacteria E. coli and P. aeruginosa
was close to the activity of streptomycin [5],
whereas its fungicide efficiency against 4. fla-
vus was higher than that of the antifungal
medication fluconazole. The antimicrobial
screening of the acyloxime of benzaldehyde
II regarding the strains of S. aureus and E.coli
proved that its activity was close to the activi-
ty of the test drug bromheramin [8]. The bac-
teriostatic activity of the O-aroyloxime III
concerning Bacillus subtilis, Staphylococcus
aureus, Pseudomonas aeruginosa, Escherichia
coli was sufficient to stop their proliferation,
and its MIC was 1.562 pg/mL that is close to
the efficiency of penicillin [9].

As seen from the published scientific pa-
pers, only the derivatives of simple pyrrole-2-
and 3-carbaldehydes with an O-acylated oxime
fragment were investigated previously. Among
them, there are the inhibitors of the lipopro-
tein-associated phospholipase A2 [10], the
BODIPY-based photoelectronic platforms for
the transportation of valproic acid (VPA)
known as an inhibitor of histone diacetylase
and an inductor of the tumor cell apoptosis
[11]. Many O-acyloximes are used also as
synthetic blocks in the designing of the con-
densed pyrrole-containing systems [12, 13].

However, further structural modification of
functionalized pyrroles by the acyloxime frag-
ment seems reasonable. This assumption is
based on the fact that such pyrroles are the key
components of a wide array of important nat-
ural and synthetic compounds used as a prom-
ising scaffold for further transformation into
various bioactive agents [14—16].

A wide-scale proliferation of tuberculosis
bacteria, Staphylococcus aureus, and non-fer-
menting gram-positive germs of multidrug
resistance is one of the most acute problems
in today’s public health system [17—19]. Be-
sides, the lack of efficacious antifungal drugs
and the rising resistance of the fungal patho-
gens also require intense counter-efforts [20—
22]. That is why, the research and development
of new highly active wide-range antimicro-
bial/antifungal agents seem a promising direc-
tion to address the problem of germ multidrug
resistance.

Therefore, our investigation was planned in
the framework of the search for new antimi-
crobial agents. It dealt with the elaboration of
the effective methods of synthesis of the poly-
substituted pyrroles with the O-acyloxime
group and the study of their antibacterial and
antifungal properties.

Materials and Methods

Chemistry

Melting points were measured on a Kofler
melting point-device and are uncorrected. IR
spectra were recorded on Bruker Vertex 70
FT-IR spectrometer for samples in KBr pellets.
'H NMR spectra were acquired in pulsed
Fourier transform mode on a Varian VXR-400
spectrometer (400 MHz), whereas 3CNMR
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spectra were acquired on a Bruker Avance
DRX-500 spectrometer (125 MHz), using
DMSO-dg as a solvent. Mass spectra were
recorded on an Agilent LC/MSD SL chromato-
graph equipped with Zorbax SB-C;3 column
(4.6x15mm), particle size 1.8 um (PN 82(c)75-
932), solvent DMSO, electrospray ionization
at atmospheric pressure. Elemental analysis
was performed on a PerkinElmer 2400 CHN
Analyzer. The individuality of the obtained
compounds was monitored by TLC on Silutol
UV-254 plates.

Common experimental methods (Method 1).
A mixture of 5 mmol of the corresponding
carboxylic acid, 0.81 g (5 mmol) of 1,1-car-
bodiimidazole (CDI) and 100 mg of 4-dimeth-
ylenaminepyridine (DMAP) was added to a
solution of 5 mmol of the oxime 1 in 10 mL
of methylene chloride. The system was stirred
at room temperature for 10 h, then the solvent
was vacuum evaporated, and 10 mL of water
were added to the remaining solid residue. The
sediment was filtered out, dried and recrystal-
lized from the 70% ethanol.

(Method 2). 0.89 g (7.5 mmol) of thionyl
chloride were added to a solution of 5 mmol
of the corresponding carboxylic acid in 10 mL
of toluene, and then the mixture was boiled for
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1 h. The solvent was vacuum evaporated, and
10 mL of acetonitrile, 5 mmol of the oxime 1
and 0.51 g (5 mmol) of triethylamine were
added to the solid residue. The mixture was
boiled for 1 h, and then the solvent was vacu-
um evaporated. Finally, 10 mL of water were
added to the residue, and then the sediment
was filtered out, dried and recrystallized from
the 70% ethanol.

Ethyl 4-{[(acetyloxy)imino]methyl}-5-chlo-
ro-2-methyl-1H-pyrrole-3-carboxylate (2).
Yield 89%, mp 170 °C. 'H NMR (400 MHz,
DMSO-d®), 8, ppm: 1.24 (t, 3H, J = 7.2 Hz,
OCH,CHy), 2.15 (s, 3H, C(O)CHy;), 2.35 (s,
3H, 2-CH;), 4.17 (q, 2H, J = 7.2 Hz,
OCH,CH,), 8.73 (s, 1H, CH), 12.57 (s, 1H,
NH). 3C NMR (100 MHz, DMSO-d°®), 3, ppm:
13.4, 14.6, 19.9, 60.0, 109.9, 110.9, 114.8,
136.6, 151.2, 164.0, 169.1. Anal. Calcd for
C,H;CIN,O,, %: C, 48.45; H, 4.81; N, 10.27.
Found, %: C, 48.56; H, 4.91; N, 10.38.

Ethyl 5-chloro-4-({[(4-methyoxybenzoyl)
oxyJimino}methyl)-2-methyl-1H-pyrrole-3-car-
boxylate (3). Yield 92%, mp 174 °C. 'TH NMR
(400 MHz, DMSO-d®), o, ppm: 1.27 (t, 3H,
J =17.2 Hz, OCH,CHs), 2.39 (s, 3H, 2-CH,),
3.84 (s, 3H, OCHs), 4.20 (k, 2H, J = 7.2 Hz,
OCH,CHy), 7.07 (d, 2H, J = 8.0 Hz, Ar), 7.98
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(d, 2H, J=8.0 Hz, Ar), 8.95 (s, 1H, CH), 12.60
(s, 1H, NH). BC NMR (100 MHz, DMSO-d°),
o, ppm: 13.4, 14.6, 40.4, 56.0, 60.1, 110.0,
110.1, 114.7, 115.1, 120.8, 131.8, 136.6, 152.4,
163.3, 163.8. Anal. Calcd for C,;H,7CIN,Os,
%: C, 55.97; H, 4.70; N, 7.68. Found, %: C,
55.81; H, 4.64; N, 7.77.

Ethyl 5-chloro-4-({[(cyclobutylcarbonyl)
oxy[imino}methyl)-1,2-dimethyl-1H-pyrrole-
3-carboxylate (4). Yield 85%, mp 71 °C. 'H
NMR (400 MHz, DMSO-d®), 8, ppm: 1.26 (t,
3H,J="7.2 Hz, OCH,CH3;), 1.79-1.88 (m, 1H,
cyclo-C4Hy), 1.93-2.00 (m, 1H, cyclo-C,Hy),
2.19-2.26 (m, 4H, cyclo-C,Hy), 2.47 (s, 3H,
2-CHy), 3.37-3.42 (m, 1H, cyclo-C,Hy), 3.53
(s, 3H, NCHs), 4.20 (q, 2H, J = 7.2 Hz,
OCH,CH,;), 8.74 (s, 1H, CH). 3C NMR
(100 MHz, DMSO-d®), 3, ppm: 13.1, 13.3,
19.8, 28.2, 30.7, 41.6, 60.7, 114.9, 117.6,
127.5, 144.8, 150.8, 162.8, 171.3. Anal. Calcd
for C;sH,9CIN,O,, %: C, 55.13; H, 5.86; N,
8.57. Found, %: C, 55.33; H, 5.96; N, 8.43.

Ethyl 5-chloro-1,2-dimethyl-4-{[(octanoy-
loxy)imino]methyl}- 1 H-pyrrole-3-carboxylate
(5). Yield 86%, mp 44 °C. 'H NMR (400 MHz,
DMSO-d®), o, ppm: 0.84 (m, SH, CH;CH,),
1.14-1.25 (m, 19 H, 8CH, + OCH,CH,), 1.47-
1.58 (m, 2 H, CH,), 2.45 (s, 3H, 2-CH;), 3.55
(s, 3H, NCHy), 4.21 (q, 2H, J = 7.2 Hz,
OCH,CHs;), 8.68 (s, 1H, CH). 3C NMR
(100 MHz, DMSO-d®%), 6, ppm: 12.2, 14.3,
14.5, 22.6, 24.9, 28.9, 29.1, 29.2, 29.3, 29.5,
29.4, 31.8, 32.5, 34.1, 60.2, 109.6, 110.6,
117.7,137.7,151.3, 163.9, 171.3. Anal. Calcd
for C,,H;5CIN,O,, %: C, 61.89; H, 8.26; N,
6.56. Found, %: C, 62.09; H, 6.47; N, 6.65.

Ethyl 5-chloro-1,2-dimethyl-4-({[(4-meth-
vlbenzoyl)oxy]imino}methyl)-1H-pyrrole-
3-carboxylate (6). Yield 90%, mp 124 °C. 'H

NMR (400 MHz, DMSO-df), 5, ppm: 1.28 (t,
3H, J = 7.2 Hz, OCH,CH,;), 2.40 (s, 3H,
2-CHy), 3.34 (s, 3H, NCH3), 3.57 (s, 3H, CHj;),
4.23 (q, 2H, J = 7.2 Hz, OCH,CHy), 7.38 (d,
2H, J = 8.0 Hz, Ar), 7.93 (d, 2H, J = 8.0 Hz,
Ar), 8.98 (s, 1H, CH). 3C NMR (100 MHz,
DMSO-d®), 3, ppm: 12.3, 14.6, 21.7, 31.7,
39.7, 40.5, 60.4, 109.6, 110.7, 129.7, 129.9,
137.8, 144.5, 152.6, 163.6, 163.9. Anal. Calcd
for C3HoCIN,O,, %: C, 59.59; H, 5.8; N,
7.72. Found, %: C, 59.64; H, 5.20; N, 7.65.

Ethyl 4-{[(benzoyloxy)imino]methyl}5-chlo-
ro-1-ethyl-2-methyl-1H-pyrrole-3-carboxylate
(7). Yield 90%, mp 104 °C. 'H NMR (400
MHz, DMSO-d®), &, ppm: 1.24 (m, 6H,
OCH,CH; + NCH,CHj3), 2.48 (s, 3H, 2-CHj3),
4.05 (g, 2H, J = 7.2 Hz, NCH,CH;), 4.22 (q,
2H, J=7.2 Hz,0OCH,CHy), 7.53-7.58 (m, 2H,
Ar), 7.6-7.71 (m, 1H, Ar), 8.03 (d, 2H, J =
= 6.0 Hz, Ar), 8.98 (s, 1H, CH). 13C NMR
(100 MHz, DMSO-d®), 8, ppm: 11.9, 14.5,
15.1, 40.1, 60.3, 111.0, 114.2, 117.2, 128.8,
129.4, 129.6, 134.1, 136.9, 152.8, 163.5, 163.9.
Anal. Calcd for C;gH;oCIN,O,, %: C, 59.59;
H, 5.28; N, 7.72. Found, %: C, 59.69; H, 5.39;
N, 7.81.

Ethyl 4-({[(3-fluorobenzoyl)oxy]imino}
methyl)-5-chloro-1-ethyl-2-methyl-1H-pyrrole-
3-carboxylate (8). Yield 92%, mp 97 °C. 'H
NMR (400 MHz, DMSO-d®), 3, ppm: 1.19-128
(m, 6H, OCH,CH; + NCH,CH,), 4.04 (q, 2H,
J=17.2 Hz, NCH,CHj), 4.20 (q, 2H, J = 7.2
Hz, OCH,CHj;), 7.33-7.41 (m, 2H, Ar), 7.67-
7.73 (m, 1H, Ar), 7.91-7.96 (m, 1H, Ar), 8.93
(s, 1H, CH). 3C NMR (100 MHz, DMSO-d°),
o, ppm: 11.5, 11.9, 14.5, 15.1, 60.4, 109.7,
111.0,117.3,117.6, 125.3, 132.1, 135.9, 137.0,
153.1, 160.2, 161.6, 162.2, 163.8. Anal. Calcd
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for C;gH3sCIFN,0,, %: C, 56.77; H, 4.76; N,
7.36. Found, %: C, 56.92; H, 4.87; N, 7.49.

Ethyl 5-chloro-2-methy-1-propyl-4-[({[4-
(pyrrolidin-1-ylsulfonyl)benzoyl]oxy}imino)
methyl]-1H-pyrrole-3-carboxylate (9). Yield
88%, mp 165 °C. 'H NMR (400 MHz,
DMSO-d®), &, ppm: 0.91 (t, 3H, J = 7.2 Hz,
OCH,CHj3), 1.30 (t, 3H, J = 7.2 Hz,
CH,CH,CHs;), 1.70 (m, 4H, pyrrolidin), 2.53
(s, 3H, 2-CH;), 3.21 (m, 4H, pyrrolidin), 4.01
(t, 2H, J = 7.2 Hz, NCH,CH,CH,), 4.26 (q,
2H, J = 7.2 Hz, OCH,CH;), 7.98 (d, 2H, J =
= 8.0 Hz, Ar), 8.25 (d, 2H, J = 8.0 Hz, Ar),
9.03 (s, 1H, CH). 3C NMR (100 MHz,
DMSO-d®%), &, ppm: 10.7, 11.7, 14.1, 22.7,
24.8, 45.5, 48.0, 60.7, 103.9, 117.2, 126.1,
127.5,130.2, 136.9, 139.1, 143.6, 152.8, 162.1,
163.2. Anal. Calcd for C,3H,3CIN;OS, %: C,
54.17; H, 5.53; N, 8.24. Found, %: C, 53.97;
H, 5.61; N, 8.32.

Ethyl 1-butyl-5-chloro-2-methyl-4-({[(3-
nitrobenzoyl)oxy]imino}methyl)- 1 H-pyrrole-
3-carboxylate (10). Yield 94%, mp 111 °C. 'H
NMR (400 MHz, DMSO-d®), 6, ppm: 0.91 (t,
3H,J=7.2 Hz, OCH,CH3), 1.28-1.35 (m, 5H,
CH,CH,CH,CH;3), 1.52-1.64 (m, 2H,
CH,CH,CH,CH3;), 4.00 (t, J = 7.2 Hz,
NCH,CH,CH,CH3), 4.23 (q, 2H, J = 7.2 Hz,
OCH,CH;), 7.86 (m, 1H, Ar), 8.43 (d, 1H,
J = 8.0 Hz, Ar), 8.51 (d, 1H, J = 8.0 Hz, Ar),
8.68 (s, 1H, Ar), 9.04 (s, 1H, CH). 3C NMR
(100 MHz, DMSO-d®), 3, ppm: 11.6, 13.5,
14.1, 19.2, 31.2, 43.9, 59.9, 109.1, 110.6,
117.3, 123.6, 127.9, 129.9, 130.8, 135.3, 136.7,
147.9, 152.9, 161.4, 163.4. Anal. Calcd for
C,oH»,CIN;Oq, %: C, 55.11; H, 5.09; N, 9.64.
Found, %: C, 55.30; H, 5.17; N, 9.58.

Ethyl 1-butyl-5-chloro-4-[({[(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)acetyl]oxy}imino)
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methyl]-2-methyl-1H-pyrrole-3-carboxylate
(11). Yield 94%, mp 126 °C. 'H NMR
(400 MHz, DMSO-d®), o, ppm: 0.89 (t, 3H,
J = 17.2 Hz, OCH,CHj), 1.23-1.33 (m, 5H,
CH,CH,CH,CHj3), 1.54-1.62 (m, 2H,
CH,CH,CH,CHs;), 3.98 (t, 2H, J = 7.2 Hz,
NCH,CH,CH,CHs), 4.21 (q, 2H, J = 7.2 Hz,
OCH,CHy), 4.68 (s, 2H, NCH,), 7.88-7.96 (m,
4H, Ar), 8.83 (s, 1H, CH). BC NMR (100 MHz,
DMSO-d®), 3, ppm: 11.5, 13.5, 14.1, 19.2,
31.2, 38.3, 40.0,43.9, 59.9, 94.5, 108.8, 110.6,
117.3, 123.5, 131.3, 134.9, 136.9, 152.2, 163.6,
166.2, 167.1. Anal. Calcd for C,3H,,CIN;O,
%: C, 58.29; H, 5.10; N, 8.87. Found, %: C,
58.41; H, 5.18; N, 8.93.

Ethyl 1-benzyl-4-({[(4-bromobenzoyl)oxy]
imino}methyl)-5-chloro-2-methyl-1H-pyrrole-
3-carboxylate (12). Yield 92%, mp 109 °C. 'H
NMR (400 MHz, DMSO-d®), 6, ppm: 1.28 (t,
3H, J = 7.2 Hz, OCH,CH;), 2.45 (s, 3H,
2-CH;), 4.24 (q, 2H, J = 7.2 Hz, OCH,CH;),
5.35 (s, 2H, CH,Ph), 7.04 (d, 2H, J = 8.0 Hz,
Ar), 7.28-7.39 (m, 3H, Ar), 7.77 (d, 2H,
J=28.0 Hz, Ar), 7.96 (d, 2H, J = 8.0 Hz, Ar ),
9.0 (s, 1H, CH). 3C NMR (100 MHz,
DMSO-d®), 3, ppm: 13.3, 14.3, 45.6, 60.6,
105.6, 118.2, 127.5, 127.6, 127.6, 127.7, 128.6,
128.7,131.6, 131.7, 143.9, 155.6, 161.8, 163.1.
Anal. Calcd for C,3H,,BrCIN,O,, %: C, 54.84;
H, 4.00; N, 5.56. Found, %: C, 54.77; H, 4.08;
N, 5.66.

Antimicrobial activity

A micromethod of the double serial dilutions
in the liquid nutrient medium [23] has been
employed for the determination of the antibac-
terial and antifungal activity of the synthesized
compounds. The minimal inhibition concentra-
tion (MIC) against the reference bacterial
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strains (Proteus mirabilis ATCC 410, Proteus
aeruginosa ATCC 27853, Proteus vulgaris
ATCC 4636, Klebsiella pneumoniae ATCC
13883, Staphylococcus epidermidis ATCC
12228, Corynebacterium xerosis ATCC 373,
Enterococcus faecalis ATCC 6783 ) and the
fungi (Candida albicans ATCC 885/653 and
Aspergillus amstelodami K12) was found for
the compounds 2-12 synthesized in this work.

The 1000 pg/ml DMSO solutions of all the
compounds to be researched were prepared
and then involved in experiments according to
the serial dilutions micromethod. All the ex-
periments were repeated three times until the
relevant and not-contradictory data were ob-
tained. DMSO was used as a reference system,
whereas Decasan was used as a control drug
in the investigation of antimicrobial efficiency.

Results and Discussion

Chemistry

This investigation was aimed at the elaboration
of effective methods of the
synthesis of new O-acyloximes
of pyrrol-4-carbaldehydes
with an additional functional-

compounds. The first of them implied an ac-
ylation by carboxylic acids in the presence of
carbodiimydazole (CDI) and 4-dimethylami-
nopyridine (DMAP). It was shown that the
O-acyloximes 2, §, 6, 8, 10, 11 were synthe-
sized with the yields of 86-94 % after the 10-
hour stirring of corresponding reactants in
dichloromethane at room temperature.
According to the second method, the acylation
was performed in situ by chloranhydrides of
carboxylic acids interacting in boiling toluene
with the oximes 1 in the presence of triethyl-
amine acting as a base and leading to the
O-acyloximes 3, 4, 7, 9, 12 with the yields of
85-92 %.

The structures of the synthesized com-
pounds 2-12 were confirmed by NMR !H, 13C
and chromato-mass spectra. In particular, the
singlets of the azomethine group protons are
present in the NMR spectra in the range 8.68-
9.05 m.n. along with the specific signals of the
substitutes R! and R2.

R2COOH, CDI, DMAP

ization by the etoxycarbonile
group in the 3 position and
by chlorine — in the 5t posi-
tion. Besides, all synthesized
compounds were checked for
their possible application as
antimicrobial agents. Two pre- '
paratively convenient meth- |
ods of acylation of the previ-

HO,
N=
/
Cl >y

@)
OEt
\
Me
R!

1. R*COOH, SOClL, ArMe, A, 1 h T

CH,CL,, 10 h, r.t.

path 1 0
1o
R? N= OEt
/ \
C N Me
R!
2-12

ously synthesized oximes of
4-formylpyrroles 1 [24] were
applied to obtain the target

2. Et,N, MeCN, A, 1h

path 2
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Antimicrobial activity

As seen from the results of bioscreening of the
O-acyloximes 2-12, they exhibit some antimi-
crobial activity, and their MIC is ranged be-
tween 7.81-125 pg/mL (Table 1). It is also
clear that their antifungal activity is lesser than
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the antibacterial efficiency, and this activity
does not depend on the structure of acylic
oxime fragment (MIC=31.25-62.5 pg/mL).
Unlike the antifungal activity of the com-
pounds, their antibacterial effect differs sig-
nificantly depending on the type of germs and
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the structure of acyloxime. For instance, a high
antibacterial effect was determined against the
gram-negative bacteria of the genus Proteus
(MIC=7.8-62.5 pg/mL). The MIC of the com-
pound 10 consisting of an m-nitrobenzoilic
fragment against the test strains of bacteria
Proteus aeruginosa ATCC and 27853 Proteus
mirabilis ATCC 410 was 15.625 mg/mL. This
value is close to the activity of the test anti-
bacterial compound. The MIC of the com-
pound 9 against the test strain Proteus mira-
bilis ATCC 410 was 7.81 mg/mL, which is
higher than the control value. Taking into con-
sideration the noticeable antibiotic resistance
of these strains [25], the abovementioned re-
sults seem important for further detailed in-
vestigations in this direction.

Conclusions

The preparatively convenient methods for the
synthesis of O-acyloximes of pyrrol-4-carbal-
dehydes 2-12 with an additional functionaliza-
tion in the 3™ position by an etoxycarbonile
group and in the 5t position — by chlorine are
proposed and discussed. As seen from the
bioscreening data, the target compounds show
quite high antimicrobial activity against the
gram-negative bacteria of the genus Proteus
(MIC=7.8-62.5 mg/mL). It has been found that
the MIC of the compound 10, consisting of an
m-nitrobenzoilic fragment, against the test
strain of bacteria Proteus aeruginosa ATCC
and 27853 Proteus mirabilis ATCC 410 was
15.625 mg/mL. For the latter strain, this value
is close to the activity of the control drug.

Table 1. Antimicrobial activity of 5-chloro-4-({|alkyl(aryl)oxyimino]methyl})-1H-pyrrol-3-carboxylates 2-12

* proliferation of bacteria detected

P. mirabi- P aeru- P vulgar- Kl p neu S.ep i._ C. xerosis | E. faecalis A. ams- C
lis ATCC %Ocsca is ATCC ’f{oif’cl‘ée dlie;’;g c | arcc ATCC telodam "Qb;‘g’gs
Ne 410 27853 4636 13883 12228 373 6783 Ki2 885/653
MIK
2 62.5 31.25 31.25 15.625 15.625 62.5 62.5 62.5 62.5
3 62.5 31.25 31.25 31.25 62.5 31.25 62.5 31.25 62.5
4 62.5 31.25 31.25 31.25 15.625 31.25 62.5 31.25 62.5
5 62.5 31.25 31.25 125 62.5 31.25 62.5 31.25 62.5
6 62.5 31.25 31.25 62.5 15.625 31.25 31.25 31.25 62.5
7 125 62.5 15.625 31.25 15.625 62.5 62.5 31.25 62.5
8 62.5 62,5 62.5 31.25 31.25 62.5 62.5 31.25 62.5
9 7.81 31.25 31.25 62.5 31.25 31.25 31.25 62.5 62.5
10 15.625 15.625 31.25 125 62.5 31.25 62.5 62.5 62.5
11 62.5 31.25 31.25 62.5 31.25 31.25 31.25 31.25 62.5
12 62.5 31.25 31.25 125 62.5 31.25 62.5 62.5 62.5
DMSO* + + + + + + + + +
Ctrl** 15.625 31.25 15.625 3.9 3.9 15.625 3.9 62.5 7.81

** Decasan (a solution consisting of 0.2 mg/mL of decamethoxin) made by “Yuria-Pharm” was used as the control drugs
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Regarding the compound 9, its MIC for the
test strain Proteus mirabilis ATCC 410 was
7.81 mg/mL, which is higher than the control
activity.
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CuHnre3 Ta 0ioJoriuna oninka O-annJI0KCUMIB

5-xsmopo-4-popmina-1H-nipoa-3-kapookcuiaris

SIK IPOTUMIiKPOOHMX areHTiB

A. M. I'pozas, B. O. Hopnoyc, 1. B. Hiituyk,

C. B. Kemcrkuid, H. J1. SIxoBuuyk, M. 3. ®enopis,
M. B. BoBk

Mera. Po3po0ka 3pydHUX METO/IIB CHHTE3Y Ta BUBYCHHS
MIPOTHOAKTEPIAIEHUX 1 MPOTUTPUOKOBHUX BIIACTUBOCTEH

TOJTi3aMIIIEHNX MipoiiB i3 O-alMIIOKCHMHMMH YTPYIIO-
BaHHSIMH. MeETONM: OpPraHiYHUN CHHTE3, aHATITUYHI Ta
CIIEKTpaJIbHI MeTonH, (apMakoJOTiYHUN CKPUHIHT.
Pe3yabraTn. CuHTE30BaHO PsiZT HOBUX (O-aIlMIIOKCHMIB
4-bopMinImipomiB, IS IKUX TTPOBEICHO CKPHUHIT BiJHOCHO
HU3KU TECT-IITaMIB TPAMITO3UTHBHUX 1 TPAMHETaTHBHUX
Gakrepiii Ta rpubiB. OTpuMaHi pe3yNbTaTy CBi4aTh, M0
TECTOBaHI CIIOYKH MPOSIBISIIOTH IPOTUMIKPOOHY aKTHB-
HICTB, IX MiHIMQJIbHA 1HT10yFOYa KOHIICHTPAIIisS 3HAXOTUTh-
ca B mianasoHi 7.81-125 mxr/min. BusBneHo BucokwHii
MPOTUOAKTEepiaNbHUA €(PEeKT ACSIKUX CIIOIYK BiITHOCHO
rpaMHeratuBHOi Oaktepii pony Proteus (MIC=7.8-
62.5 mxr/min). BucnoBku. [IpoBeneHi nociimkeHHAS OO-
3BOJIMITM CEPEJl CUHTE30BaHNX (O-allMIOKCUMIB BHIIIIATH
CIIOJIYKH 3 BHCOKOKO MPOTHOAKTEPIaIbHOIO aKTUBHICTIO.
I[Ipu TectyBamHi cmonyku 10, sKa MICTHUTH
M-HITPOOCH30IIBHUI (parMeHT, BiTHOCHO TECT-IITaMiB
Gaxrepii Proteus aeruginosa ATCC 27853 ta Proteus
mirabilis ATCC 410 MIC=15.625 MKr/mi1, 10 y BUTIAJIKY
OCTaHHBOTO IITaMy 3HAXOIUTHCS Ha PiBHI KOHTpoIo. [1pu
TECTYBaHHI CHOJIYKH 9 BITHOCHO TecT-IuTamy OakTepil
Proteus mirabilis ATCC 410 minimanbHa iHTi0yro4a KoH-
LeHTparlist ckiana 7.81 MKI/mil, 1o MepeBUIIye piBEHb
KOHTPOJTIO.

Knaw4yoBi cJjoBa: okcnmu 4-hopMiipomiB, aruTo-
BaHHs1, O-alJIOKCUMH, IPOTUMIKpOOHa aKTHBHICTh
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