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By the interaction of the substituted aryl isocyanates with the series of 3-arylmethyl-1,3,7-tri-
azaspiro[4.4Jnonane-2,4-diones in the propanol-2 medium the series of the substituted aryl amides
of 3-arylmethyl-2,4-dioxo-1,3, 7-triazaspiro[4.4Jnonane-7-carboxylic acids have been obtained. The
structure of the products obtained has been confirmed by the instrumental methods of the analysis,
such as 'H, *C NMR- and chromato-mass spectrometry. The '"H NMR-spectra of all of the substances
obtained contain the signal of the methylene group of the arylmethyl fragment at 4.5 ppm as a singlet;
the number and splitting of the signal in the range of the aromatic protons resonance well corresponds
with the substitution in the aromatic part of the molecule; the protons of the NHCO urea fragment with
the signal of the NH at position 1 are observed as two singlet signals at 7.4-8.2 and 8.9 ppm. The *C
NMR-spectra of all compounds obtained contain four signals at 35, 45, 54 and 65 ppm of the pyrroli-
dine cycle of the molecules; three signals of the carbonyl groups carbon atoms are observed at 154,
155 and 174 ppm. The LC-MS spectra of the target compounds contain the peaks of [M+H]'* ions,
which masses are in good accordance with the structures proposed. The results of the antimicrobial
activity screening show the ability of the compounds synthesized to inhibit the growth of the Candida
albicans fungi strain. The gram-positive microorganisms such as the strains of Staphylococcus au-
reus and Bacillus subtilis are found to be sensitive to the compounds containing the methyl groups as
substituents in the arylmethyl fragments of the molecule.

Since bacteria may cause pneumonia [3], meningitis
[5], osteomyelitis [9], endocarditis [4], sepsis [5], and
the purulent inflammatory diseases the development of
the novel antibacterial drugs is an important approach
to treat and control infections. It is known that deriva-
tives of 3-arylmethyl-1,3,7-triazospiro[4.4]nonane-2,4-
dione (compounds of the general formula 1) and their V-
benzoyl derivatives exhibit the moderate antimicrobial
activity against the strains of gram-positive and gram-
negative bacteria, as well as against fungi [3]. Therefore,
the aim of our work was to develop the novel antimic-
robial substances with the similar structure from aryl
amides of the series of 3-arylmethyl-2,4-dioxo-1,3,7-
triazospiro[4.4]nonane-7-carboxylic acids.

Experimental Part

Chemical Part

All solvents and reagents were obtained from the
commercial sources. The NMR-spectra were recorded
with a Bruker 170 Avance 500 spectrometer at 500 MHz
for NMR 'H-spectra and at 125 MHz for NMR *C-spectra,
the solvent was DMSO-d; TMS was used as an internal
standard. Chromato-mass spectra were recorded using
an Agilent 1100 HPLC device equipped with a diode
matrix detector and a mass-spectrometer (Agilent LC-
MSD SL); a Zorbax SB-C18 column (4.6%15 mm) and an
atmospheric pressure chemical ionization (APCI) were
used for the analyses. The TLC was performed on the alu-

minium plates covered with a silica gel (Merck, Kiesgel
60 F-254). The melting points were measured with a Kofler
melting point apparatus and were not corrected.

The substituted 3-arylmethyl-1,3,7-triazaspiro[4.4]
nonane-2,4-diones (1.1-1.4) were obtained according
to the methods previously reported [3].

The general method for the synthesis of the substi-
tuted aryl amides of 3-arylmethyl-2,4-dioxo-1,3,7-
triazaspiro[4.4]nonane-7-carboxylic acids (2.1-2.13).
Dissolve 1.2 mmol of the corresponding 3-arylmethyl-
1,3,7-triazaspiro[4.4nonane-2,4-dione (1.1-1.4) in 3-4 ml
of 2-propanol, and then add 1.44 mmol of the substi-
tuted aryl isocyanate. Stir the reaction mixture at room
temperature for 12 h. Then filter the precipitate formed
and wash with 2-propanol. Recrystallize the purified com-
pounds from ethanol.

Microbiological Experiment

The microbiological experiment was performed by
the Microorganism Biochemistry and Nutrient Media
Laboratory of the Mechnikov Institute of Microbiology
and Immunology of the NAMS of Ukraine. According
to the WHO recommendations to estimate the activity
of the compounds tested the following strains of micro-
organisms were used: Staphylococcus aureus ATCC 25923,
Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Proteus vulgaris ATCC 4636, Bacillus
subtilis ATCC 6633, Candida albicans ATCC653/885.
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2.3X,=2,5-diMe, X5H; 2.4 X,=3-Me, X,;=H; 2.5 X ,=3-Me, X,=2,5-diMe;2.6 X,=3-Me, X;=2-Cl;
2.7X,=3-Me, X,=3-OMe; 2.8 X,=4-Me, X;=2,5-diMe; 2.9 X,=4-Me, X;=2-Cl; 2.10X,=4-Me, X=3-OMe;
2.11X,=2,5-diMe, X=3-Me; 2.12X,=2,5-diMe, X;=3-Cl; 2.13X,=H, X,=3-OMe.

Scheme. The synthesis of the substituted aryl amides of 3-arylmethyl-2,4-dioxo-1,3,7-triazospiro[4.4]nonane-7-carboxylic acids 2.1-2.13.

The inoculum suspension was prepared using a Densi-
La-Meter apparatus (made by PLIVA-Lachema, Czech
Republic; with the wavelength of 540 nm). The suspen-
sion was prepared according to the instruction for the
apparatus and the Information letter about innovation
in the healthcare system No.163-2006 “Standardization
of microbial suspension preparation” (Kyiv). The cul-
tures were synchronized using low temperature condi-
tions (4°C). The inoculum density was 107 cells in 1 ml
of the medium and was determined by comparing with
McFarland standard [8]. The 18 to 24-hour old culture
of the microorganism was used for the test. Mueller-
Hinton agar was used for bacteria. The strain of Can-
dida albicans was cultivated using Sabouraud agar. The
experiment was performed using the agar “well” diffu-
sion method [7]. The compounds studied were intro-
duced as 0.3 ml DMSO solution (with the concentration

of 100 pg/ml) aliquots. The standards were introduced
as the solution in DMSO (30 pg/lm) for Metronidazole
and as the water solution (30 pg/lm) for Synthomycine.

Results and Discussion

The synthesis of the compounds for the antimicro-
bial activity screening was performed according to Scheme.
The starting secondary amines 1 [6] were introduced into
the reaction with aryl isocyanates in the 2-propanol me-
dium. The products 2 were precipitated as white amor-
phous solids.

The structures of the compounds obtained were con-
firmed using 'H, *C NMR- and chromato-mass spectro-
metric methods. The data of the instrumental analyses and
the melting points for compounds 2 are listed in Tab. 1.

According to the data of Tab. 1 in the 'H NMR-spectra
of compounds 2 the multiplet signals at 2.0-2.4, 3.5-3.6
and 3.6-3.8 ppm produced by the resonance of methylene

Table 1

The data of 'H, *C NMR-, chromato-mass spectra and the melting points for the substituted aryl amides of
3-arylmethyl-2,4-dioxo-1,3,7-triazospiro[4.4]nonane-7-carboxylic acids 2.1-2.13

No. | M.p., °C 'HNMR, §, ppm (J, Hz) 3CNMR, 6, ppm [M+H]*
1 2 3 4 5
2.04-2.16 (1H, m) and 2.252.38 (TH, m, 9-CH,); 3.55-3.66 D
(2H, m) and 3.67-3.77 (2H, m, 6,8-CH,): 4.59 (2H, s, CH,); ?2‘5’1‘_”%1?'13;;?3 gg'gf
2.1 | 227-228 |694(1H,1,J=68 HAAr); 719731 (GH,m H23456 A | 1200 1504 19y 0 1200 365.2
735 (2H, t, J= 6.8, H-3,5 Ar'); 7.52 (2H, d, J= 7.7, H-2,6 Ar); B 20157 1908,
8.25 (TH, s, NHCO); 8.93 (1H, 5, 1-NH). 2156.0;174.
2.03-2.13 (1H, m) and 2.23-2.35 (4H, m, 9-CH,, CH,); et et ea el
3.54-3.65 (2H, m) and 3.66-3.75 (2H, m, 6,8-CH,); 4.52 65281_ '12'2(3)%,43 g;‘g( ‘1‘3'72'9_5‘1"2523 N
2.2 [259260 | (2H,s, CH,): 6.93 (TH, t,J= 7.3 H-4 Ar'); 7.15 (4H, s, o 2 aT % 258 3792
H-2,3,5,6 Ar); 7.23 (2H, 1, J= 7.8 H-3,5 Ar'); 7.51 (2H, d, ke 157.2 1308
J=7.8H-2,6 Ar); 8.24 (1H, s, NHCO); 8.90 (TH, 5, 1-NH) 2156.0;174.
2.07-2.18 (1H, m) and 2.20-2.38 (7H, m, 9-CH,, 2,5-CH,); . . . . .
3.57-3.66 (2H, m) and 3.67-3.75 (2H, m, 6,8-CH.); 4.52 65182?'19'2311'_33 ;gg ?2'72;3,5‘1"25{; .
23 | 216217 | 2H 5 CH) 685 (1H, 5, H-6 An); 6.94 (TH, L J=7.2)and | "50'0. 37935 8. 1346, | 3932
6.98 (1H, d, J=7.5), and 7.06 (1H, d, J = 7.5 H-3,4 Ar, 0T 25 1540
H-4 Ar'); 7.23 (2H, t, J= 7.7 H-3,5 Ar'); 7.51 (2H, d, J = NOSENIa
7.9 H-2,6 Ar'): 8.25 (1H, s, NHCO): 8.90 (1H, 5, 1-NH) 1174,
204214 (1H, m) and 2.24-2.36 (4H, m, 9-CH,, CH.); | 21.4;35.4; 41.7; 45.1; 54.4;
3.53-3.64 (2H, m) and 3.65-3.74 (2H, m, 6,8-CH,); 452 (2H, | 65.6: 119.9; 122.2; 124.7: 128.3;
2.4 | 245247 | 5,CH):6.93 (1H,t,J=7.2)and 6.99-7.12 (3H, m),and 7.22 |  128.5; 128.7; 129.0; 137.0; 3792
(3H, 1, J= 7.5, H-2,4,5,6 Ar, H-3,4,5 Ar’); 7.50 (2H, d, J = 138.2; 140.7; 154.1;
7.9 H-2,6 Ar'): 8.24 (1H, s, NHCO); 8.90 (1H, 5, 1-NH) 155.9; 174.6
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Continuation of Table 1

1 2 3 4 5
2.04-2.18 (4H, m) and 2.19-2.36 (7H, m, 9-CH,, 3-CH,, | ;% 21.0:214:35.5: 41.7; 45.1;
et 2 3 54.4;65.7;124.7; 125.6; 126.8;
2,5'-CH.); 3.51-3.63 (2H, m) and 3.65-3.73 (2H, m, 183 128.5. 199,00 130.0
2.5 [196-198 | 68-CH,);4.53 (2H,5,CH,);6.84 (TH,d, J=7.5H-4 Ar); | 307 507 500 20 407.2
7.00-7.13 (5H, m, H-2,4,6 Ar, H-3,6 Ar'); 7.22 (1H,t,J=7.5, 13771385 1547
H-5 Ar); 7.62 (TH, s, NHCO); 8.92 (1H, s, 1-NH) 195.9: 174.7
2.02-2.18 (1H, m) and 2.23-2.38 (4H, m, 9-CH,, 3-CH,); . . . . .
3.52-3.66 (2H, m) and 3.67-3.78 (2H, m, 6,8-CH.); 453 | 214 354:41.7:45.1;54.3;
2 65.7;124.7;125.7; 126.5; 127 .4;
(2H, s, CH,); 7.00-7.15 (4H, m) and 7.22 (1H, t, J=7.5), :
2.6 | 167-168 127.7;128.3; 128.5; 129.0; 413.0
and 7.28 (1H,t,J=7.7),and 7.45 (1H, d, J=7.9), and 1296 136.5: 137.0: 138.2:
7.65(1H,d, J=8.0 H-2,4,5,6 Ar,H-3,4,5,6 Ar'); 15’3 8 15:5 9: 17’4 6 !
7.82 (1H, s, NHCO); 8.91 (1H, s, 1-NH) - o ’
2.03-2.15 (1H, m) and 2.24-2.38 (4H, m, 9-CH,, 3-CH,); | 21.4;35.4;41.7;45.1; 54.4; 55.3;
3.53-3.64 (2H, m) and 3.65-3.75 (5H, m, OCH,,6,8-CH,); | 65.6; 105.5; 107.7; 112.1; 124.7;
2.7 186-187 | 4.52 (2H, s, CH,); 6.47-6.55 (1H, m, H-4 Ar’); 7.00-7.16 128.3; 128.5; 129.0; 129.5; 409.2
(5H, m) and 7.18-7.26 (2H, m, H-2,4,5,6 Ar, H-2,5,6 Ar"); 137.0; 138.2; 142.0; 154.0;
7.82 (1H, s, NHCO); 8.91 (1H, s, 1-NH) 155.9; 159.8; 174.6
2.00-2.18 (4H, m) and 2.19-2.38 (7H, m, 9-CH,, 2;5"-CH,, | 17.9;21.0;21.1;35.5; 41.5;45.1;
2.8 |215-216 4-CH,); 3.48-3.77 (4H, m, 6,8-CH,); 4.54 (2H, s,CH,); 6.84 (1H, | 54.4;65.7;125.6; 126.8; 127.8; 4072
: d,J=6.8)and 7.04 (1H, d,J=6.4),and 7.15 (5H, s, H-2,3,5,6 | 129.6; 130.0; 130.3; 134.1; 135.1; ’
Ar, H-3,4,6 Ar’); 7.40 (1H, s, NHCO); 8.63 (1H, s, 1-NH) 137.1;137.7;154.7;155.9; 174.7
2.01-2.17 (1H, m) and 2.20-2.37 (4H, m, 9-CH,, 4-CH,); 21.1;35.4;41.5;45.1; 54.3;
3.52-3.77 (4H, m, 6,8-CH,); 4.54 (2H, s, CH,); 7.07-7.18 | 65.6; 125.7; 126.4; 127.4;127.7;
2.9 | 185-186 | (5H, m)and 7.28 (1H,t,J=7.7),and 7.45 (1H, d, J = 8.0), 127.8;129.6; 129.6; 134.1; 413.2
and 7.66 (1H, d, J= 8.0 H-2,3,5,6 Ar, H-3,4,5,6 Ar’); 7.81 136.5;137.1; 153.8;
(1H, s, NHCO); 8.90 (1H, s, 1-NH) 155.9;174.5
2.00-2.14 (1H, m) and 2.19-2.36 (4H, m, 9-CH,, 4-CH,); |21.1;25.9;35.3;41.5; 45.1; 54.4;
3.52-3.73 (7H, m, 6,8-CH,, OCH,); 4.51 (2H, s, CH,); 6.51 | 55.32; 65.6; 105.5; 107.7; 112.1;
2.10 | 206-207 | (1H,d,J=6.9 H-4 Ar’); 7.06-7.18 (6H, m) and 7.19-7.22 127.8;129.5; 129.6; 134.1; 409.2
(1H, m, H-2,3,5,6 Ar, H-2,5,6 Ar’); 8.21 (1H, s, NHCO); 137.1;142.0; 154.0; 155.9;
8.89 (1H, s, 1-NH) 159.8; 174.5
2.05-2.18 (1H, m) and 2.20-2.38 (7H, m, 9-CH,, 2,5-CH.); e e ot A e 1 A,
3.54-3.77 (7H, m, 6,8-CH,, OCH,): 451 (2H, s, CH,); | 1&:8:21.225.9;354; 45.1; 54.4;
55.3;65.6; 105.5; 107.7; 112.1;
6.48-6.55 (1H, m) and 6.84 (1H, s), and 6.93-7.01 (1H,
2.11 | 236-237 127.7;128.3; 129.5; 130.6; 423.2
m), and 7.02-7.08 (1H, m), and 7.09-7.16 (2H, m), ' ' ' '
g 132.7;134.5; 135.3; 142.0;
and 7.22 (1H, m, H-3,4,6 Ar, H-2,4,5,6 Ar’); 8.25 (1H, s, 1540 156.0- 159.8: 174.7
NHCO); 8.92 (1H, s, 1-NH). - - - )
2.08-2.19 (1H, m) and 2.21-2.41 (7H, m, 9-CH,, 2,5-CH.); e e o e e LA
3.57-3.79 (7H, m, 6,8-CH,, 3-CH,); 4.51 (2H, 5, CH,); 6.84 | (o8 2121 25.9:35.5:45.1; 54.3;
65.7;125.7;126.5;127.4;127.7;
(1H, ¢)and 6.97 (1H, d, J=7.5),and 7.05 (1H, d, J=7.6),
2.12 | 172-173 127.7;128.3; 129.6; 130.6; 427.2
and 7.12 (1H,t,J=7.6),and 7.29 (1H, t, J=7.7), and 132.7-134.5: 135.3: 136.6:
745 (1H,d, J=8.0),and 7.66 (1H, d, J= 8.0 H-3,4,6 Ar, 15’3 o 15’6 0 17’4 4 -
H-3,4,5,6 Ar’); 7.85 (1H, s, NHCO); 8.91 (1H, s, 1-NH) r - ’
2.01-2.17 (1H, m) and 2.22-2.38 (1H, m, 9-CH,); 35.3;41.7;45.1; 54.4; 55.3;
3.54-3.65 (2H, m) and 3.67-3.74 (5H, m, 6,8-CH,, OCH,); | 65.7; 105.5; 107.7; 112.1; 127.6;
2.13 | 163-164 | 4.57 (2H,s, CH,); 6.48-6.54 (1H, m, H-4 Ar’); 7.07-7.15 127.9;129.0; 129.5; 137.0; 395.2
(2H,m)and 7.18-7.31 (4H, m) and 7.32-7.38 (2H, m,H-2,3,4,5,6 142.0; 154.0; 155.9;
Ar,H-2,5,6 Ar’); 8.22 (1H, s, NHCO); 8.92 (1H, s, 1-NH) 159.8; 174.6

groups at positions 9, 6 and 8 of 2,4-dioxo-1,3,7-triazo-
spiro[4.4]nonane skeleton are present; the methylene group
of the arylmethyl substituent at position 3 is observed
as the singlet signal at 4.5 ppm. The number and the
multiplicity of the signals in the range of the aromatic
protons resonance correlate well with the substitution
pattern for each compound 2. The signals of the protons
of the NHCO urea fragment and the NH-group at posi-
tion 1 are observed as two singlet signals at 7.4-8.2 and
8.9 ppm. The '*C NMR-spectra of compounds 2 contain

the signals of the carbon atoms at positions 6, 7 and 9 at
35, 45 and 54 ppm, the bridgehead carbon atom at po-
sition 5 produces the typical low intensity signal at 65
ppm, the carbon atom of the methylene group of the ar-
ylmethyl substituent gives the signal at 41 ppm; the aro-
matic carbon atoms resonate in the range 120-140 ppm,
while the signals of the carbonyl carbon atoms at posi-
tions 1 and 3 of 2,4-dioxo-1,3,7-triazospiro[4.4|nonane
skeleton and the signal of NHCO are present at 154, 174
and 155 ppm, respectively.



20 ISSN 1562-7241 (Print)

BICHWK ®APMALLIT 4(88)2016

ISSN 2415-8844 (Online)

Table 2

The antimicrobial activity of the substituted aryl amides

of 3-arylmethyl-2,4-dioxo-1,3,7-triazaspiro[4.4]nonane-
7-carboxylic acids 2

The growth inhibition zone diameter*, mm
No. iram + Gram "-"bacteria | Fungi
acteria
S.a. B.c. |Ec |Pv.| Pa. |Ca**
Metronidazole 14 16 14 | 0 0 14
Synthomycine 14 17 17 | 17 | 17 0
2.1 18 17 18 | 16 16 25
2.2 18 16 18 | 17 16 25
23 21 23 16 | 15 15 17
24 20 21 17 | 14 15 17
2.5 13 18 17 | 19 17 20
2.6 15 17 16 | 20 | 19 17
2.7 16 16 |16 | 17 | 17 18
2.8 19 18 15 | 17 18 16
29 18 15 17 | 16 15 19
2.10 18 18 16 | 16 | 15 20
2.11 16 18 16 | 16 14 19
2.12 14 16 17 | 15 15 20
2.13 15 14 18 | 16 15 20

Note: * — the average value for 3 experiments; ** — the test strains
are given in the experimental part.

The study of the antimicrobial activity for the com-
pounds synthesized was performed using the agar “well”
diffusion method. The standard test-strains of gram-po-
sitive and gram-negative bacteria, as well as fungi were
used according to the international standards [1, 2]. The
results of the antibacterial activity screening are presen-
ted in Tab. 2.

As it is presented in Tab. 2, almost all compounds
tested exhibit the antimicrobial activity against the strains
of gram-positive and gram-negative bacteria, as well as
against fungi. The fungi of Candida albicans appeared
to be the most sensitive for compounds 2, the diameters
of the growth inhibition zones in some cases exceeded
20 mm. It should be also mentioned that methyl substitu-
tion in the arylmethyl fragment increases the antimicro-
bial activity against gram-positive bacteria, and it is
typical for compounds 2.3 and 2.4.

CONCLUSIONS

Using the methodology of the liquid phase combi-
natorial synthesis the chemical diversity of the available
3-arylmethyl-1,3,7-triazaspiro[4.4 |nionane-2,4-diones has
been enlarged by the synthesis of the series of novel
aryl amides of 3-arylmethyl-2,4-dioxo-1,3,7-triazaspiro
[4.4]nonane-7-carboxylic acids. The antimicrobial ac-
tivity of the compounds obtained has been studied. Ac-
cording to the results of the microbiological screening
it has been found that they mostly inhibited the growth
of the Candida albicans fungi strain.
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CUHTE3 TA AHTUMIKPOBHA AKTUBHICTb 3AMILUEHUX APUNAMIOIB 3-APUINTMETWUN-2,4-
[DIOKCO-1,3,7-TPUA3ACMNIPO[4.4]HOHAH-7-KAPBOHOBUX KUCINOT

K.FO.KponeHko, C.B.Bnacoe, O.[].Bnacoea, I.0.XKypaeesnb

Knro4doei cnoea: 2idaHmoiH; cedosuHa,; niposiOoH,; aHmubakmepiarnbHi 3acobu

Peakuieto 83aemolii 3amiweHuUx apurizoyioHamie ma psdy 3-apunmemurn-1,3,7-mpua3acnipo[4.4]
HoHaH-2,4-0ioHig y cepedosuLui rporaHosy-2 byrio ompumaHo psid 3amilueHux apunamioie 3-apusimemuri-
2,4-0iokco-1,3,7-mpua3sacnipo[4.4]JHoHaH-7-kapboHosux Kucrom. bydosy npodykmie peakuii 6ymno
niomeepdxeHo iHcmpymeHmanbHUMU Memodamu aHanidy, makumu sik: 'H, *C AMP- ma xpomamo-
Mmac-criekmpockoris. Y ecix 'H SIMP-cniekmpax docnidxysaHux 3pa3kie criocmepieaembscsi cuHanem-
Hul cueHan npu 4,5 m.4., Wo eidrnosidac memuneHosil epyri apurMemusibHO20 hpasMeHmy, Kifb-
Kicmb ma MyfbmursiemHicmb cueHarsie 8 apoMamuyHil YaCmuHi CrieKmpie 3anexxums 8i0 3aMiCHUKI8
Y KOXXHOMY KOHKPEMHOMY 8urnadKy; rMpomoHuU ce408UHHo20 hpaameHmy NHCO ma NH-epynu 8 ro-
noxeHHi 1 nposiensiromscsi y euansidi cuHanemie npu 7,4-8,2 ma 8,9 m.u. gidnosioHo. Y °C SIMP-
criekmpax 8cix ompumaHUX CrioflyK criocmepiearomeCsi Homupu cuzHanu ripu 35, 45, 54 ma 65 m.u.,
wo sidnogidarome niponiduHo8oMy chpacMeHmy MOMEKYI, Makox Or1s KOXHOI 3 ompumMaHuXx MoneKysi
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XapakmepHUMU € mpu cueHanu rpu 154, 155 ma 174 m.4., wo sionosioaroms amomam KapboHy kap-
60HinbHUX epyn. Ha LC-MS cnekmpax ompumaHux pe4o8uH criocmepizaromscsi [M+H]* ioHu, maca
SKux gidrogidae macam 3asierieHUx cmpykmyp. Pe3ynbmamu mikpob6ioio2i4Ho20 CKPUHIH2Y rnoKa3sy-
romb HasigHicmb Yymiueocmi MikpoopaaHriamie wmamy Candida albicans 0o cuHmMe308aHUX PEYOBUH.
Takox criocmepieaembCsi Yymirugicme 2paMno3umueHUX MikpoopaaHismie wmamie Staphylococcus
aureus ma Bacillus subtilis 0o 3pa3skie, ujo Micmsamb MemusibHi 2pynu 8 apunMmemurisHoOMY hpacmeH-
mi GocridxysaHux MOSIEKYII.

CUWHTE3 U NMPOTUBOMUKPOBHAA AKTUBHOCTb 3AMELLEHHbBIX APUITAMXOOB
3-APUINIMETWN-2,4-0UOKCO-1,3,7-TPUA3ACINNPO[4.4]HOHAH-7-KAPBOHOBbIX KUCITOT
K.KO.KponeHko, C.B.Bnacoe, E.[].Bnacoea, N.A.>Kypaeenb

Knroueensie cnoea: cudaHmMouH, Mo4yesuHa; nupposiudoH,; aHmubakmepuarsbHble cpedcmeaa
Peakuyuet e3aumodelicmeusi 3aMeueHHbIX apurusoyuaHamos u psida 3-apunmemurn-1,3, 7-mpua3sacrnupo
[4.4]HoHaH-2,4-0uoHoes 6 cpede rporaHona-2 bkl rnory4YeH psid apunamudos 3-apunmemuri-2,4-0UoKco-
1,3,7-mpua3sacnupof4.4]JHoHaH-7-kapboHo8bIX Kucrom. CmpoeHue rnpodykmos peakuyuu b0 nood-
meepXOeHO UHCMpyMeHmarbHbIMU Memodamu aHanu3a, makumu kak: 'H, *C AMP- u xpomamo-
Mmacc-cnekmpockonusi. Ha ecex 'H SIMP-criekmpax uccriedyembix 0bpasuoe Habrntodaemcsi CuHenemHbil
cueHan npu 4,5 m.0., ymo coomeemcmeayem MemuseHo8oU 2pyrnne apuiMemusibHo20 hpasMeH-
ma, Kosnu4ecmeo U My/bmurniiemHoCmb CU2Han08 8 apoMamu4eckol Yacmu Criekmpos 3asucum
om 3amecmumernel 8 Kaxx00M KOHKPEeMmMHOM crlydae; npomoHbl MOYe8UHHO20 hpazmeHma NHCO
u NH-epynnbi e nonoxeHuu 1 nposiensgtomes 8 sude cuHanemos npu 7,4-8,2 u 8,9 m.0. coomeem-
cmeeHHo. B 3C SIMP-cnekmpax ecex rnosny4eHHbix coeduHeHuUl Habnwdaromcesi Yembipe cueHasa
npu 35, 45, 54 u 65 m.0., KOmopble coomeemcmeayrom MUPPOIUOUHOBOMY hpacMeHmy MOJeKy/l,
mak>xe 0nsi Kaxx0oU U3 rosly4eHHbIX MOJSIEKYIT XapakmepHbl mpu cuaHana npu 154, 155 u 174 m.0.,
Komopble coomeemcmeytom amomam yanepoda kapboHurbHbIx epynn. Ha LC-MS cnekmpax rosy-
YeHHbIX geujecme Habnoldaromes [M+H]" uoHbl, Macca Komopbix coomgemcmeayem maccam 3asig-
JIeHHbIX cmpykmyp. Pe3ynbmambl MUKpobUOIo2u4ecKko20 CKpUHUH2a MoKa3bigarm Hanu4due 4yys-
cmeumernbHOCMU MUKpoopeaHu3mos wmamma Candida albicans Kk cUHMe3upo8aHHbIM 8ELECM8aM.
Takxe Habrrodaemcs 4y8cmeumesribHOCMb 2PaMMIIONIOXUMErbHbIX MUKPOOP2aHU3MOo8 WmaMmMo8
Staphylococcus aureus u Bacillus subtilis k 06pa3yam, komopbie codepxxam MemusibHbIe pynrbl 8
apunmemursibHoOM ¢hpasMeHme uccriedyemMbiX MOEKy/I.
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