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Abstract: This study includes experimental, theoretical and antimicrobial inves-
tigations on 1-(diphenylmethylene)-2-(4-methoxybenzylidene)hydrazine (5),
1-(3,5-dimethoxybenzylidene)-2-(diphenylmethylene)hydrazine (6) and 1-(di-
phenylmethylene)-2-(2,3,4-trimethoxybenzylidene)hydrazine (7). The struc-
tures of the compounds, synthesized by the microwave method, were deter-
mined by spectroscopic methods and elemental analysis. Conformational ana-
lysis, ground state structure, Fourier-transform infrared spectra (FT-IR) and
nuclear magnetic resonance (NMR) spectra of the compounds were determined
using density the functional theory (DFT) calculations in the theoretical res-
earch. Based on the B3LYP/6-31G(d,p) level, the conformers from the tor-
sional barrier scanning were optimized. The B3LYP/6-311++G .(d,p) was used
to determine the harmonic vibrational frequencies, potential energy distribution
(PED), infrared intensities, and NMR chemical shifts of the most stable con-
formers. The experimental findings were compared with the theoretically exp-
ected spectral data. The antibacterial activity of the prepared compounds was
tested in vitro against nine bacteria and one yeast species. The antimicrobial
activity of the compounds was tested by minimum inhibitory concentration
(MIC) and agar well diffusion method. Compound 7 showed good activity
against the bacteria and yeast, while 5 and 6 showed no antimicrobial activity.
Compound 7 showed zone of inhibition values in the range of 10—-15 mm against
Klebsiella pneumonia, Pseudomonas aeruginosa and Salmonella typhimurium
The results indicated that compound 7 was effective against bacteria.
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INTRODUCTION

Combating microorganisms that cause infections is of great importance for
human health. For this purpose, there is increasing interest in the synthesis of
new and effective antimicrobial agents.l:2 The biological potential of hetero-
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1286 AYTAG

cyclic nitrogen-containing compounds against diverse bacteria has been docum-
ented.3 There are many types of synthetic organic compounds with antimicrobial
properties. Azines, sometimes called N—N-linked diimines (C=N-N=C), are among
them and are 2,3-diaza analogues of 1,3-butadiene.# The conventional method for
the synthesis of azines is the treatment of carbonyl compounds with hydrazine.>
Several techniques for the preparation of these compounds under different con-
ditions have been described in the literature, but most of them require high tem-
peratures and complex catalysts.® In addition to the conventional synthesis tech-
nique, it has been reported that the synthesis of azines also employs microwave
energy’, ultrasonic radiation8 and grinding® techniques. The short reaction time,
low by-product formation, low solvent consumption and high efficiency are the
most important advantages of these techniques over the classical technique.!0-12

Azines are of great interest in organic synthesis, and they have important
biological properties such as antibacterial, antifungal, antiviral, anticancer and
antiinflammatory.! They are also good synthons for obtaining many pharmaco-
logically interesting heterocyclic compounds such as pyrazoles, purines and pyr-
imidines.®-13 They are an important agent for reducing the antimicrobial activities
of common pathogenic bacteria such as Bacillus subtilis, Streptococcus faecalis
and Enterococcus faecalis.1%13

The objective of the present study was to synthesize, characterize and theor-
etically analyse azine molecules and investigate their antimicrobial properties.
For the first time, compounds 6 and 7 were synthesized using microwave irradi-
ation, which is a fast, inexpensive, highly effective and environmentally friendly
method.12:16.17 Compound 5 has been reported in the literature. It is known from
the literature that this compound was synthesized by the grinding method using
1-(diphenyl methylene) hydrazine and 4-methoxybenzaldehyde compounds.6-18
However, in the present study for the re-synthesis of compound 5, the microwave
method was also used for the first time. Structures of compounds 5-7 were
determined by NMR, FT-IR spectroscopy and elemental analysis techniques. The
present study also includes the theoretical outcomes of a thorough investigation
of the torsional barrier analysis, vibrational spectra, and NMR spectra of 5-7
using density functional theory (DFT) calculations. The antibacterial properties
of 5-7 against selected microorganisms were examined applying the agar well
diffusion and microdilution broth technique.

EXPERIMENTAL
General chemistry

All chemicals are commercially available and purchased from Merck and Sigma—Ald-
rich. Analytical-grade solvents were used without further purification. Reactions were per-
formed via domestic microwave oven (Vestel MD 20 DB, 230 V-50 Hz, 900 W). Thin-layer
chromatography (TLC) was employed to monitor the reactions. 'H-NMR (400 MHz) and '3C-
-NMR (100 MHz) spectra were recorded with a Varian spectrometer using CDCl;. The FT-IR

Available online at: http://www.shd.org.rs/JSCS

(CC) 2024 Serbian Chemical Society.



RESEARCH ON SOME AZINE DERIVATIVES 1287

spectra were recorded with a Perkin Elmer spectrophotometer in the range of 4000-600 cm'!.
A capillary melting device was used to determine melting points (Buchi 530). On a Leco
CHNS-932 instrument, elemental analysis was carried out.

General synthesis of azines 5-7

Compounds 5-7 were synthesized according to the procedure described in the litera-
ture.!2:16.17 The general synthetic pathway is given Scheme 1.

HaN. R, O
‘/”\‘ R H
O O + MW 900 W
Ry 5 min
Ry
1

2 Ry=OCHj, R{=R,=R,=H 5 R;=OCH,, R;=R,=R,=H
3 R,=R,=OCHs, R;=R;=H 6 R,=R,=OCHj,, R;=R,=H
4 R,=R,=R;=OCHs, R,;=H 7 R,=R,=R;=OCHs, R,=H

Scheme 1. The general synthetic pathway of azine derivatives.

Computational details

The software Gaussian 09 was used to carry out the DFT calculations.!® In all calcul-
ations, the DFT/B3LYP functional was applied.2%-22 With the B3LYP functional, the basis
sets 6-31G(d,p) and 6-311++G(d,p) were used. The 6-311++G(d,p) basis set was used in all
other computations, whereas the conformer optimization was carried out on the 6-31G(d,p)
basis set.?

Before beginning the computations of the other molecular characteristics of the system
studied, the stable conformers of the molecular system must be identified. The conformational
analysis must be completed first for these calculations. The software Spartan 08 is used to
perform conformational analysis by examining the conformational distribution.?* In this
approach, calculations are performed using molecular mechanical methods, and then possible
conformer structures are identified. In the present study, the Merck molecular force field
(MMFF) method?® was used for analysing conformational distribution. These conformers are
then optimized using Gaussian 09.

The gauge independent atomic orbital (GIAO) approach was used to predict the theor-
etical NMR data of 5-7. The IEF-PCM model was used for these calculations in chloroform
solution. The predicted 'H- and 3C-NMR measurements were compared to the experimental
results. This matching could help with more detailed identification and characterization of the
compounds. Chemical shifts were measured from absolute isotropic magnetic shielding cons-
tants. This conversion was carried out using tetramethylsilane (TMS), which was employed as
a standard.?0-27

Conformational analysis and molecular structure

Fig. 1 shows the optimized molecular structure of compounds 5—7. The bonds described
for 1-3 in Fig. 2 were taken into consideration while performing the conformational analysis
of 5-7. Changing the dihedral angle in 10° steps from 0 to 360° allowed the potential energy
surface (PES) scan to be performed on the dihedral angles around the bonds of C-OCHj (1),
C-phenyl groups (2) and C—N-phenyl groups (3). According to the PES scan results in Fig. 1,
the Spartan determined two conformers of 5, six conformers of 6 and twelve conformers of 7,
using the MMFF.
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1288 AYTAG

These conformers were optimized by B3LYP/6-31G(d,p) level in Gaussian 09. The opti-
mized geometric structure, optimized energies and relative energies of the conformers are
given in Table I. These findings indicate that the first conformer (conformer-1) of 5-7 has the
most stable molecular structure. Fig. 2 shows molecular structure and atomic numbering of
the most stable geometries of 5—7. All future calculations will be performed with these most
stable conformers.

Conformers of compound 5

Conformers of compound 7

Fig. 1. Conformers of 5-7.
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Fig. 2. Molecular structure and atomic numbering of the most stable geometries of 5-7.

7

TABLE 1. Conformational analysis results of 5-7

Compound Opt. energy, a.u. Rel. energy, kJ mol! Pop. (298 K), %

5 Conformer—1 —995.779808398 0.00 55
Conformer—2 —995.779618562 0.50 45

6 Conformer—1 —1110.30422576 0.00 68.56
Conformer—2 -1110.30307700 3.02 20.30
Conformer—3 —-1110.30224177 5.21 8.38
Conformer—4 —1110.30117394 8.01 2.71
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TABLE 1. Conformational analysis results of 5-7

AYTAC

Compound Opt. energy, a.u. Rel. energy, kJ mol-! Pop. (298 K), %

6 Conformer—6 -1110.29199733 32.10 0.00
Conformer—5 —1110.29728690 18.22 0.04

7 Conformer—1 —1224.81524964 0.00 45.77
Conformer—2 —1224.81502854 0.58 36.20
Conformer-3 —1224.81319017 5.41 5.17
Conformer—4 —1224.81292079 6.11 3.89
Conformer—5 —1224.81263566 6.86 2.87
Conformer—6 —1224.81257421 7.02 2.69
Conformer—7 —1224.81241522 7.44 2.27
Conformer—8 —1224.81077869 11.74 0.40
Conformer-9 —1224.81072273 11.89 0.38
Conformer—10 —1224.81009643 13.53 0.20
Conformer—11 —1224.80974816 14.44 0.13
Conformer—12 —1224.80812036 18.72 0.02

Antimicrobial activity

In the present study, the in vitro antimicrobial activities of several compounds were
tested using agar well diffusion method and microdilution broth method. The in vitro antimic-
robial activity of the compounds synthesized was assayed against nine bacterial strains and
one yeast strain. These microorganisms were obtained from the Laboratory of Microbiology,
Kirsehir Ahi Evran University, Kirsehir, Tiirkiye. The antimicrobial activities of 5-7 were
determined according to the procedure described in the literature.!” The antimicrobial results
for the compounds and standard antibiotics and the MIC measurements of the new azine deri-
vatives against the bacteria and yeast are presented.

RESULTS AND DISCUSSION

Chemistry

The compounds 1-(diphenylmethylene)-2-(4-methoxybenzylidene)hydrazine
(5), 1-(3,5-dimethoxybenzylidene)-2-(diphenylmethylene)hydrazine (6) and 1-(di-
phenylmethylene)-2-(2,3,4-trimethoxybenzylidene)hydrazine (7) were prepared
by the condensation of benzophenone hydrazone (1) with different aromatic
aldehydes (2—4) at a ratio of (1:1) and exposure to microwave irradiation for 5
min.!2.16.17 The synthesized compounds’ percentage yields were excellent (97,
96 and 97 %, respectively). In the experimental part, the physical properties of
the compounds synthesized are described. The infrared spectra of the compounds
confirm the presence of stretching of C=N bands at 1600-1660 cm~! and the
absence of carbonyl (C=0) at 1700 cm™!, whereas NH has vanished or is hidden
beneath the broad bands at 3450-3300 cm™! in azines. In the 'H-NMR spectrum
of the compounds, the azomethine proton resonates as a singlet in the range of
8.30-8.76 ppm. All aromatic protons showed multiplet peaks in the range of
6.38-8.39 ppm. Additionally, the 13C-NMR analysis of compounds 5-7 showed
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RESEARCH ON SOME AZINE DERIVATIVES 129 1

that the carbon atoms in the H-C=N bond give signal at 159.30, 158.84 and
153.40 ppm, respectively.

Vibrational assignment

Compounds 5-7 have 42, 46 and 50 atoms, respectively. They have 120 (for
5), 132 (for 6), and 144 (for 7) normal modes. Compounds 5-7 have C; sym-
metry. All basic vibrations are active in the FT-IR spectra. The frequencies cal-
culated in the harmonic approximation were scaled to closely reproduce the exp-
erimental value. The frequencies calculated for the theory level B3LYP/6-
-311++G(d,p) were scaled to 0.960 in the high wavenumber region and 0.988 in
the low wavenumber region (below 1800 cm™!). The experimental and theoret-
ical infrared spectra of compounds 5-7 are shown in Fig. 3. It is seen that both
sets of spectral data almost completely overlap when the experimental FT-IR
spectral data of compounds 5-7 are compared with those of the expected spectral
data.28,29
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Fig. 3. The experimental and theoretical infrared spectra of 5-7.

NMR spectra

Theoretical 'H- and 13C-NMR chemical shifts were estimated via the GIAO
method using the B3LYP/6-311G++(d,p) level employing the optimized geo-
metry of compounds 5-7. Table II shows the experimental and computed chem-
ical shifts for 1H and !13C nuclei. The experimental and theoretical 'H- and 13C-
-NMR spectra were observed in CDCl3. The detected and expected NMR data
for 'H and !3C nuclei are compared in Table II, which shows excellent agree-
ment between the experimental !H- and 13C-NMR data.

The GIAO approach was used to determine the theoretical 1H- and !3C-
-NMR chemical shifts of the 5-7. In Table II, the detected and predicted NMR
data for 'H and 13C nuclei are compared. The experimental 'H- and 13C-NMR
spectra of 5—7 are given in Supplementary material to this paper.
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TABLE II. Experimental and theoretical 'H- and '3C-NMR spectra of 5-7

AYTAC

Compound 5 Compound 6 Compound 7
Atoms Theo. Exp. |Atoms Theo. Exp. |Atoms Theo. Exp.
Cyo 168.5 166.02 | Cyg 170.1 166.27 |Cy, 164.6 166.18
Cpy 165.1 161.86 | Cs 167.4 160.86 | Cyg 163.7 158.56
Cye 155.1 159.30 |Cy, 163.7 158.84 | C5 162.3
Cs 146.1 Cye 148.1 Cy 149.4 153.40
Ci3 142.2 Cs 146.3 Cs3 149.4
Csy 139.3 Ci3 142.2 Cs 146.2
Csg 138.5 138.51 | Cs; 139.9 138.23 |Cy3 142.1 140.48
Cie 138.1 Cie 138.0 136.58 |Cys 138.1 138.24
Ce 135.7 135.58 | Cq 135.7 135.29 | Cq 135.9 135.46
C, 134.3 C, 134.1 C, 134.3 130.61
Cis 1342 13049 [Cy4 134.1 Cis 1342 130.31
Cis 134.0 130.21 |[Cys 134.0 130.57 | Cys 134.0 130.17
C, 133.6 130.13 | C4 133.6 130.32 | C5; 133.9 129.18
Cy 132.8 129.12 | C4 132.7 129.20 |C, 133.8 129.01
Cs 132.3 128.88 | Cyg 132.2 129.06 |C, 132.7 128.68
Cig 132.2 128.23 | C;s 132.1 128.27 |Cyy 132.2 128.29
Cy7 131.8 127.53 |Cyy 131.8 127.47 | Cs 132.1 127.90
Cyg 130.5 127.46 | Cqg 119.4 Cig 131.8 127.44
Cs; 121.8 Cs; 103.9 106.12 | Cyg 124.7
Cs3 112.8 114.16 |Cs; 101.6 103.42 | Cs, 109.1 105.44
Cso 55.06 5537 |Csy 55.22 5541 |Cys 61.72 60.94
Hy; 8.66 859 |Cyp 55.15 Cy7 60.10 56.07
Hjy 8.59  7.84-7.772|Hy; 8.60 851 |Csy 55.21
Hy, 7.77 Hs, 8.54 775 |Hy, 8.59 8.51
Hg 7.72 7.65 |Hy; 8.43 Hy; 8.38 7.82-7.71
H, 7.67 Hg 7.71  7.53-7.33| Hzy 8.30
Hy; 7.64 7.56-7.35|H, 7.68 Hg 7.70  7.49-7.35
Hj, 7.62 Hy; 7.66 H; 7.69
Hy 7.59 Hj, 7.62 Hy; 7.65
His 7.59 H,, 7.54 H,, 7.62
Hg 7.53 Hg 7.50 Hy, 7.56
Hao 7.46 Hao 7.43 Hg 7.51
Hjo 7.39 Hjo 7.38 Hjo 7.46
Hjo 7.30 Hjo 7.27 6.85 |Hyg 7.39
Hj¢ 7.24 6.93 | Hye 6.53 Hjo 7.30 6.94
Hz; 6.83 H;s 6.30 6.54 |Hj;s 6.57
Hy; 4.04 3.86 | Hys 4.18 379 |Hy 4.61 391
Hyo 3.68 H;zg 4.00 Hso 421
Hy, 3.66 Hys 3.73 Hjg 4.15
Hyy 3.70 Hye 3.97 3.84
Hjg 3.66 Hyg 3.94
Hyo 3.64 Hyo 3.70
H;g 3.64
Hys 3.47

Available online at: http://www.shd.org.rs/JSCS

(CC) 2024 Serbian Chemical Society.



RESEARCH ON SOME AZINE DERIVATIVES 1293

The Cyg NMR chemical shift of each compound was calculated at 155.1 (5),
163.7 (6) and 149.4 ppm (7) by DFT method. Peaks experimentally measured as
3.86(5),3.79 (6) and 3.91 and 3.84 (7) ppm belonged to the proton of the methoxy
groups. The proton peaks in the H-C=N group were reported in the H-NMR
spectra at 8.59 for 5 and 8.51 ppm for 6 and 7. The chemical shift of Hj atoms
was estimated by DFT calculations as 8.66 (5), 8.60 (6) and 8.59 ppm (7). The
Cy¢ peaks of each compound were measured experimentally in 13C-NMR spectra
at 159.3 (5), 158.84 (6) and 153.40 ppm (7). The C2 NMR chemical shift of each
compound was calculated by DFT calculations at 155.1 (5), 163.7 (6) and 149.4
ppm (7). The peaks measured as 3.86 (5), 3.79 (6) 3.91 and 3.84 (7) ppm experi-
mentally belong to the protons of the methoxy groups. The predicted 'H-NMR
chemical shift of each compound appeared in the 4.61-3.47 ppm region by DFT.
The 13C-NMR peaks were detected at 55.37 (5), 55.41 (6) and 60.94 and 56.07
ppm (7). The smallest 13C-NMR chemical shift values were theoretically calcul-
ated for the metoxy group. For both 1H- and 13C-NMR, the theoretical and expe-
rimental values were apparently in good agreement. Except for the methoxy
group, the predicted and experimental 13C-NMR values all appeared to be over
100 ppm. The nitrogen atom, which displayed greater electronegative character-
istics, was bound to carbon atoms that were more de-shielded.30-33 Therefore,
these atoms showed increased !13C-NMR peaks than the others.

Frontier molecular orbital (FMO) analysis

Fig. 4 shows the plots for the 5-7’s HOMO and LUMO. Red and green are
used to represent the positive and negative phases, respectively. The HOMO and
LUMO are distributed in all compounds. However, this distribution is not uni-
form. The HOMO is more concentrated on the pyridine group, whereas the LUMO
is more concentrated on the phenyl and N-CHj3 groups.

B3LYP/6-311++G(d,p) theory was used to calculate the HOMO, LUMO,
band gap energies and other molecular characteristics. Molecular characteristics
such as ionization potential (/), electron affinity (4), electronegativity (4’), chem-
ical potential (B), spherical hardness (S), spherical softness (S*) and electrophil-
icity (B’) were calculated using the formulae provided at the end of Table S-I of
the Supplementary material.3#-36 Table S-I contains a list of these properties.

The literature indicates that a compound with lower reactivity and higher
stability has a larger HOMO-LUMO gap. The values of the HOMO-LUMO gap
calculated for compounds 5-7 were 4.083, 4.058 and 3.993 eV, respectively. The
predicted # value of 57 was at 2.042, 2.029 and 1.997 eV, respectively. The o
value of the 5—7 compounds were determined at 0.245, 0.246 and 0.250 eV, res-
pectively. As seen in Table S-I, the global hardness (#) of the compounds is
greater than the global softness (o). According to these results, the compounds
are hard. A compound’s characteristics vary according to its hardness or softness.

Available online at: http://www.shd.org.rs/JSCS

(CC) 2024 Serbian Chemical Society.



1294 AYTAG

For instance, soft materials have a small energy gap compared to that of hard
materials. Soft compounds are more easily polarized than hard ones. As a result,
soft molecules are more biologically reactive than hard compounds.34-36
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Fig. 4. HOMO and LUMO plots of the 5-7.

Molecular electrostatic potential maps

A 3D plot of the molecular electrostatic potential (MEP) of compounds 57
is given in Fig. 5. Using the MEP diagram, it is simple to determine the com-
pounds’ reactive sites. Electron-deficient regions are depicted in blue, whereas
electron-rich regions are depicted in red. The region around the nitrogen atom of
the azine group and oxygen atom of the O—CH3 groups was electron-rich (red)
regions.37-39

Fig. 5. Molecular electrostatic potential maps of compounds 5-7.
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Antimicrobial evaluation of the synthesized compounds

Using the micro-dilution and agar well diffusion methods, the compounds
were examined for their antibacterial effects on nine bacteria and one yeast.
Table III lists the antibacterial activity results for the compounds with minimal
inhibitory concentrations (MIC) values and inhibition zone diameters (mm).

TABLE III. Antimicrobial evaluations of the synthesized compounds MIC (pg/mL) values
and inhibition zone diameter (mm); concentration of compounds: 1000 pg/mL; — MIC > 250
pg/mL; AMP: ampicilin; Cyclohex.: cycloheximide

Microorganism MIC Diameter of inhibition zone
5 6 7 5 6 7 AMP(10pg) Cyclohex.

L. monocytogenes ATCC 7644  — - - - - = 10 -
S. aureus ATCC 25923 - - - - - = 18 -
B. subtilis ATCC 6633 - - - - - = 24 -
E. faecalis ATCC 29212 - - - - - = - -
K. pneumoniae ATCC 21541 - - 781 - — 15 18 -
P. aeruginosa ATCC 27853 - - 781 - — 15 18 -
S. dysenteriae ATCC 11835 - - - - - = 20 -
S.typhimurium ATCC 14028 - - 250 - - 10 18 -
E. coli ATCC 25922 - - - - - = - -
C. albicans ATCC 10231 — — — - - = — 18

According to this study, compound 7 showed good activity in the range of
7.81-250 ug/mL MIC values against Klebsiella pneumoniae, Pseudomonas aer-
uginosa and Salmonella typhimurium. Compound 7 showed the zone of inhi-
bition values in the range of 10-15 mm against K. pneumoniae, P. aeruginosa
and S. typhimurium. Compound 7 showed activity of 250 pg/mL MIC against S.
typhimurium. Compounds 5 and 6 did not show antimicrobial activity against the
investigated bacteria and yeast (Table III). In 2011, Shams et al. reported that the
MIC values of dyes and dye precursors against all microbial strains tested were
generally in the range of 0.04—30.00 pg/mL, resulting in significant and potent
antimicrobial activity.40-The results obtained are similar to those published by
Shams et al.

CONCLUSION

In the present study, a series of azine derivatives were synthesized in a short
time with high yield by microwave method. NMR and FT-IR spectroscopy were
used to verify the structures of the compounds prepared. Two conformers of 5,
six conformers of 6 and twelve conformers of 7 were determined using the PES
scan result. The most stable conformers of the compounds were identified and
then re-optimized for further calculations using the 6-311++G(d,p) basis set.
There was perfect agreement between the experimental FT-IR, 'H- and 13C-
-NMR data and the theoretical data of the most stable isomer. Examination of the
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antimicrobial screening data revealed that compounds 5 and 6 did not show anti-
microbial activity against any of the bacterial strains and yeast. Compound 1-(di-
phenylmethylene)-2-(2,3,4-trimethoxybenzylidene)hydrazine (7) showed good
activity in the range of 7.81-250 pg/mL MIC values against K. pneumonia
ATCC 21541, P. aeruginosa ATCC 27853 and S. typhimurium ATCC 14028.

SUPPLEMENTARY MATERIAL

Additional data and information are available electronically at the pages of journal
website: https://www.shd-pub.org.rs/index.php/JSCS/article/view/12551, or from the corres-
ponding author on request.
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H3BOJ

CHUHTE3A U TEOPHUJCKO ITPOYYABAIE HEKHMX ASUHCKHX JEPYBATA U
HCTPAXHUBAILE bMXOBUX AHTUMUKPOBHUX NEJCTABA

SERTAN AYTAC

Kirsehir Ahi Evran University, Kaman Vocational School, Department of Food Technology, 40300 Kaman,
Kirsehir, Tiirkiye

OBa cTyndja yxbydyje ekcepHMeHTalaHa, TeopHjcka, U aHTUMHUKpPOOHA HCTpakUBama
1-(mudenunmeruneH)-2-(4-metokcudensunugeH)xuapasuda (5), 1-(3,5-pumeroxkcudeHsun-
upneH)-2-(oudeHunmerwnen)xugpasuda (6) u 1-(zudenunmerunet)-2-(2,3,4-TpUMETOKCH-
OeHsunupeH)xugpasuHa (7). CTpyKType jenumemha CUHTETUCAaHUX MHUKPOTaJaCHOM METOMOM,
oppeheHe cy CIEKTPOCKONCKMM MeTOfaMa M eleMeHTalHOM aHanudoM. KoHdopmaunoHa
aHanus3a, CTpyKTypa OCHOBHOr cTawa, FT-IR 1 NMR cnexTpu jemumema Cy H3padyyHaTH K-
opucrehu Tteopujy ¢yukunonana ryctuHe (DFT) y teopujckoM uctpaxkusawy. Ha HUBOY
B3LYP/6-31G(d,p), ontumusoBaHu cy koHdopmepH, 30or top3uoHe Oapujepe. B3LYP/6-
-311++G (d,p) je xopuurhen 3a ogpehuBare XapMOHHjCKUX BUOpALIMOHUX (PpeKBEeHLH, pac-
nojene noreHnujanHe eHepruje (PED), IR uHTensutera 1 NMR XeMHjckMX NOMaka Haj-
cradunHujux koHdopmepa. ExcriepuMeHTalHH Hanas3u ynopeheHH Cy ca TEOpHjCKU OYeKH-
BAaHMM CIIEKTPAJIHUM MoJanumMa. AHTHOAKTepHjCKa AKTUBHOCT IPUIPEMIBEHHX jeNUIbeHa
TecTUpaHa je in vitro Ha JeBeT DakTepHja W jeSHOj BPCTH KBacua. AHTUMHUKPOOHA aKTUBHOCT
jenvmema TeCTUpaHa je Mpeko MUHHMMaiHe MHxuUOWpajyhe koHuentpauuje (MIC) meromom
mudysuyje y dynapuhuma arapa. Jenumeme 7 je nokasauo JoOpy akTHUBHOCT MPOTHB dakTepuja
W KBaclia, IOK 5 ¥ 6 HUCY NMOKa3al¥ aHTUMHUKPOOHY aKTHUBHOCT. Jeoumeme 7 MoKasauo je
BpPENHOCTH 30He MHXUOHpamwa y pacrnony of 10-15 mm npema Klebsiella pneumonia, Pseudo-
monas aeruginosa u Salmonella typhimurium. Ilpema pe3ynTaTuma, jefumerme 7 je o5 UCITH-
TaHUX Haje(pUKaCHUje MPOTHUB DaKTepHja.

(ITpummeno 17. Asrycta, pesuaupano 14. Centemdp,; npuxsaheno 24. okrodpa 2023)
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