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Synthesis and Antibacterial Activity of Hydrazones of Isonicotinic and Salicylic Acids
Based on Acetyl Derivatives of Coumarin and Benzo[g][1,3,5]Oxadiazocine

In recent decades, the efforts of many researchers in the sphere of organic chemistry, physics and pharmacol-
ogy have been focused on the search for new agents with pronounced antibacterial and especially antifungal
activity. This is due to the widespread increase in the resistance of many bacterial strains and fungi to antibi-
otics and antifungal drugs available in medical practice. In this regard, the number of works related to the
synthesis of new potential antibiotics from the most diverse class of organic derivatives, which either include
known pharmacophore groups or represent a new structural class of compounds with unknown and unex-
plored activity, is increasing in the scientific literature. In this work, new previously undescribed hydrazones
derivatives were obtained on the basis of physiologically active isonicotinic and salicylic acid hydroxides and
laboratory-available acetyl-substituted heterocycles, namely 3-acetyl-2H-chromen-2-one 3,2-acetyl-3H-
benzo[flchromen-3-one 4 and 2,6-methanobenzo[g][1,3,5]oxadiazocine 5. The obtained hydrazones structure
is explicitly proved by IR and H, 13C NMR spectroscopy data. The synthesized six new hydrazones under-
went biological screening for antibacterial and antifungal activity on strains of microorganisms, namely
gram-positive bacterium Staphylococcus aureus 209P, gram-negative bacterium Pectobacterium carotovorum
VKM-B1247, and yeast-like fungus Candida albicans ATCC 10231. Screening revealed three compounds
with antimicrobial activity and one promising compound — (E)-2-hydroxy-N’-(1-(2-oxochroman-3-
yl)ethylidene)benzohydrazide 9, which also exhibits antifungal activity along with antimicrobial activity.
Keywords: hydrazides, isoniazid, salicylic acid hydrazide, coumarins, 3-acetyl-2H-chromen-2-one, 2-acetyl-
3H-benzo[f]chromen-3-one, 2,6-methanobenzo[g][1,3,5]oxadiazocine, hydrazones, antimicrobial activity.

Introduction

Over the years the attention of many researchers in the field of medicinal chemistry has been focused on
the search and development of new antibacterial drugs. Due to the widespread uncontrolled use of various
antibiotics in recent decades, there has been a significant increase in antimicrobial resistance against many
viruses, bacteria and fungi [1-3].

According to the World Health Organization (WHQ) antimicrobial resistance is among the ten major
public health problems that are progressing worldwide [4, 5]. Antibiotics, antiviral, antifungal and antipara-
sitic agents are combined into one class of compounds called antimicrobials. The devastating consequences
related to resistance are much more global than it seems. Threats to human health caused by both gram-
negative and gram-positive resistant strains of bacteria force scientists to investigate new classes of com-
pounds exhibiting antibacterial biological effects and new approaches to solving the antimicrobial resistance
problem [6, 7].

It is known that hydrazides and their various derivatives, including hydrazones, have a wide range of
biological activity [8-12]. Anti-tuberculosis drugs such as isoniazid (isonicotinic acid hydrazide) and ftivazid
(vanillin isonicotinoyl hydrazone) are well known among this class of compounds [13]. Moreover hydra-
zones are worth noticing due to the presence of antibacterial and analgesic properties [14-16].

Isonicotinic acid hydrazide (tubazid, isoniazid) is especially noteworthy among them, which despite the
presence of a huge number of new drugs used in the tuberculosis treatment practice [17], currently holds a
leading place in the treatment of various forms of tuberculosis as a new dosage form (“Isonicotinoyl Hydra-
zine iron sulfate” or the trade name “Fenazid”), i.e. its complex with iron (II) sulfate [18]. Modification of
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isoniazid in particular its hydrazone with vanillin (“Ftivazid”) (Fig. 1) led not only to a decrease in toxicity,
but also to a better individual tolerance of the drug [19].

Salicylic acid hydrazide should also be noted among other hydrazides. Its derivatives such as Diflunisal
[20] and Salsalate [21, 22] are used as antipyretic and anti-inflammatory agents [23]. In the case of Salsalate
scientists investigated the possibility of its application in the treatment of diabetes [24, 25].
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Figure 1. Derivatives of isonicotinic and salicylic acid used as pharmaceuticals

Thus, we took well-known pharmacophores, namely hydrazides of isonicotinic and salicylic acids as the
chemical modification basis in order to obtain new hydrazones with potential antimicrobial activity.

Experimental

Materials and Methods

FTIR spectra were obtained with an Agilent Cary 630 spectrophotometer in a thin sample layer on a
crystal attachment. *H and *C NMR spectra were recorded on a JNN-ECA Jeol 400 (400 and 100 MHz, re-
spectively) and Magritek spinsolve 80 carbon ultra (81 and 20 MHz, respectively) instruments using
DMSO-dg, the internal standard was residual solvent signals (2.49 and 39.9 ppm for *H and **C nuclei in
DMSO-ds).

The reactions progress and the products purity were monitored by TLC on Sorbfil plates and visualized
using iodine vapor or UV light.

Synthetic procedures

(E)-N’-(1-(2-ox0-2H-chromen-3-yl)ethylidene)isonicotinohydrazide (8). The solution of 3 (1.88 g,
10 mmol) and hydrazide 6 (1.37 g, 10 mmol) in 2-PrOH was heated at reflux for 10 h. The resulting yellow
precipitate was filtered off. The yield was 60 %. Recrystallization from 2-PrOH gave yellow crystals,
mp 237-240 °C.

'H NMR (400 MHz, DMSO-ds), 8, ppm: 2.33 s (3 H, CH3), 7.35-7.44 m (3 H, H-6, H-7, H-8), 7.63 d
(1H,J=7.1, H-5), 7.75d (2H, J = 2.2, H-3', H-5', Py), 7.82 s (1H, H-4), 8.73 d (2H, J = 2.7, H-2', H-6', Py),
11.02 br. s (1H, NH).

(E)-2-hydroxy-N’-(1-(2-oxo-2H-chromen-3-yl)ethylidene)benzohydrazide (9). The solution of 3
(1.50 g, 8.0 mmol) and hydrazide 7 (1.22 g, 8.0 mmol) in 2-PrOH was heated at reflux for 10 h. The result-
ing orange precipitate was filtered off. The yield was 78 %. Recrystallization from 2-PrOH gave orange crys-
tals, mp 230-233 °C.

'H NMR (400 MHz, DMSO-ds), 5, ppm: 2.28 s (3 H, CH3), 6.98 t (1 H, J = 7.3 Hz, H-5'), 7.03 d (1 H,
J=7.8 Hz, H-3"), 7.38-7.46 m (3H, H6, H-8, H-4"), 7.66 t (1H, J=8.0 Hz, H-7), 7.89 d (1H, J=7.8 Hz,
H-5), 7.98 d (1H, J = 7.3 Hz, H-6"), 8.27 s (1H, H-4), 11.38 br. s (1H, NH), 11.74 br. s (1H, OH).

(E)-2-hydroxy-N'-(1-(2-ox0-3,4-dihydro-2H-benzo[h]chromen-3-yl)ethylidene)isonicotinohydrazi-
de (10). The solution of 4 (0.48 g, 2 mmol) and hydrazide 6 (0.27 g, 2 mmol) in 2-PrOH was heated at reflux
for 10 h. The resulting dark orange precipitate was filtered off. The yield was 65 %. Recrystallization from 2-
PrOH gave orange crystals, mp 224-225 °C.
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'H NMR (80 MHz, DMSO-dg), 8, ppm: 2.40 s (3H, CHzs), 7.47 br. s (1H, H-5), 7.58 br. s (1H, H-6),
7.67 br. s (1H, H-9), 7.75 br. t (1H, J = 7.5, H-8), 7.82 br. s (2H, H-3', H-5', Py), 8.21 d (1H, J=8.7 Hz,
H-7), 8.56 d (1H, J = 8.2, H-10), 8.72 br. s (2H, H-2', H-6', Py), 8.93 s (1 H, H-1), 11.11 br. s (1H, NH).

(E)-2-hydroxy-N'-(1-(2-oxo0-3,4-dihydro-2H-benzo[h]Jchromen-3-yl)ethylidene)benzohydrazide (11).
The solution of 4 (0.48 g, 2 mmol) and hydrazide 7 (0.30 g, 2 mmol) in 2-PrOH was heated at reflux for
10 h. The resulting orange precipitate was filtered off. The yield was 80 %. Recrystallization from 2-PrOH
gave orange crystals, mp 266-267 °C.

'H NMR (400 MHz, DMSO-dg), 8, ppm: 2.34 s (3H, CHs), 6.99 t (1H, J=7.1 Hz, H-5'), 7.04 d (1 H,
J=8.2 Hz, H-3), 743t (1H, J=7.1 Hz, H-4"), 7.57 d (1H, J=7.8, H-5), 7.64 d (1H, J=7.8, H-6), 7.73 t
(1H,J=7.8, H-9), 7.75 t (1H, J = 7.8, H-8), 8.01 d (1H, J=7.3 Hz, H-6"), 8.21 d (1H, J=8.7 Hz, H-7),
8.57d (1H, J = 8.2 Hz, H-10), 8.91 s (1 H, H-1), 11.44 br. s (1H, NH), 11.76 br. s (1H, OH).

(E)-N’-[(2)-1-(2-methyl-4-thioxo-3,4,5,6-tetrahydro-2H-2,6-methanobenzo[g][1,3,5]oxadiazocin-11-
yl)ethylidene]isonicotinohydrazide (12). The solution of 5 (0.48 g, 2 mmol) and hydrazide 6 (0.30 g,
2 mmol) in 2-PrOH was heated at reflux for 24 h. The resulting white precipitate was filtered off and washed
with water. The yield was 82 %. Recrystallization from 2-PrOH with 1,4-dioxane gave white crystals,
mp 248-250 °C.

'H NMR (400 MHz, DMSO-dg), 8, ppm: 1.83 s (3H, CHs), 2.05 s (3H, N=C-CHz), 3.17 br. s (1H,
H-11), 4.49 br. s (1 H, H-6), 6.83 d (1H, J=8.2, H-10), 6.93 t (1H, J=7.3, H-9), 7.17-7.24 m (2H, H-7,
H-8), 7.72 d (2H, J = 2.2, H-3', H-5', Py), 8.73 br. s (2H, H-2', H-6', Py), 9.03 br. s (1H, 3-NH), 9.10 br. d
(1H, J =10.5 Hz, 5-NH), 10.97 br. s (1H, NH).

(E)-2-hydroxy-N’-[(1)-1-(2-methyl-4-thioxo-3,4,5,6-tetrahydro-2H-2,6-methanobenzo[g][1,3,5]oxa-
diazocin-11-yl)ethylidene]benzohydrazide (13). The solution of 5 (0.26 g, 1 mmol) and hydrazide 7
(0.20 g, 1 mmol) in 2-PrOH was heated at reflux for 24 h. The resulting white precipitate was filtered off and
washed with water. The yield was 73 %. Recrystallization from 2-PrOH gave white crystals, mp 230-232 °C.

'H NMR (400 MHz, DMSO-dg), 8, ppm: 1.80 s (3H, CHs), 2.02 s (3H, N=C-CHs), 3.16 br. s (1H,
H-11), 448 d (1 H, J = 3.2 Hz, H-6), 6.84 d (1H, J = 8.2, H-10), 6.91-6.97 m (2H, H-9, H-5%), 7.00 d (1 H,
J=8.2 Hz, H-3"), 7.18-7.23 m (2H, H-7, H-8), 7.40 t (1H, J=7.3 Hz, H-4"), 7.94 d (1H, J=7.3 Hz, H-6),
9.08 br.d (1H, J = 4.6 Hz, 5-NH), 9.14 br. s (1H, 3-NH), 11.14 br. s (1H, NH), 11.76 br.s (1H, OH).

Results and Discussion

Based on the initial aim and the literature review data, it was of great interest to combine several phar-
macophore groups in one molecule, namely isonicotinic and salicylic acid hydrazide and laboratory available
acetyl-substituted heterocycles such as acetyl derivatives of coumarin 3, 4 (Scheme 1) and
2,6-methanobenzo[g][1,3,5]oxadiazocine 5 (Scheme 2). The choice was also based on the absence of such
derivatives in chemical databases. The Perkin reaction is the main method of synthesis of coumarins and
their derivatives, in which 2-hydroxyaromatic aldehydes are used as initial compounds. 3-Acetyl-2H-
chromen-2-one 3 and 2-acetyl-3H-benzo[f]Jchromen-3-one 4 [26] were obtained with high yields by the reac-
tion of acetoacetic ester with the corresponding salicylic and 2-hydroxynaphthaldehyde and diethylamine as

a catalyst (Scheme 1).
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The obtained acetylcoumarins 3, 4 were identified by comparing their literature data on melting points
and the *H NMR spectra. The Biginelli reaction product, namely 2,6-methanobenzo[g][1,3,5]oxadiazocine 5
was synthesized according to the method specified in the article [27] (Scheme 2).

0 0 S
HNTONH, iPOH45°C L \
OH S N
H
1 5
Scheme 2

The structure of compound 5 was also identified by a comparative analysis of the melting point and
H NMR spectrum [27].

Listed acetyl-substituted heterocycles were chosen because many natural coumarins are biologically ac-
tive compounds (Fig. 2) with different effects on the organism, namely hepatoprotective, diuretic, analgesic,
anti-microbial (Scoparone) [28]; antitumor, cardioprotective, neuroprotective (Isofraxidin) [29, 30], antide-
pressant [31], hepatoprotective [32] and antioxidant [33] (Scopoletin) ones; and also show photosensitizing
and antitumor activity [34-37].

Many researchers refer derivatives of 2,6-methanobenzo[g][1,3,5]oxadiazocine to the analogues of the
anti-cancer drug monastrol, which has the structure of pyrimidinethione [38] (Fig. 2), but with an oxygen
linkage. Monastrol has revealed a completely new mechanism of anticancer effects due to its specific effect
on mitosis, which makes it a unique precursor in the synthesis of a wide range of biologically active com-
pounds, in particular, pharmaceuticals.

O
\O o~
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_0 Oo. _0O HO 0. .0 HO 0.__0O
Ay OH
o = ~o ~ o = H
Scoparone Isofraxidin Scopoletin monastrol

Figure 2. Chemical structure of biologically active derivatives of coumarin and monastrol

The incorporation of another active pharmacophore group into the structure of a physiologically active
substance is a widely used method for obtaining new biologically active compounds in medicinal chemistry.
The combination of two or more pharmacophore groups in one molecule increases the likelihood of the syn-
thesized substance showing not only high biological activity, but also the presence of a new therapeutic po-
tential.

Therefore, the introduction of pharmacophore groups into the structure of biologically active hydra-
zones can result in potentially increased biological activity. And in turn, the synthesis of coumarin deriva-
tives is also an urgent task for the researchers in terms of finding new compounds with a diverse effect on the
human organism.

The synthesis of hydrazones was carried out by boiling the initial hydrazides 6, 7 with acetyl derivatives
3-5in 2-PrOH in the presence of catalytic amounts of formic acid (Scheme 3).

The obtained hydrazones 8-13 are yellowish crystals that are difficult to dissolve in common organic
solvents. The structure of compounds 8-13 was confirmed by IR and NMR spectroscopy data. Thus, in the
'H NMR spectrum of compound 9, methyl group protons were registered by a singlet at 2.28 ppm. There
were also singlets of the OH-group proton at 11.74 ppm and NH-group proton at 11.38 ppm.
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Biological studies

All the biological tests were carried out in the Laboratory of Antimicrobial Resistance, Institute of En-
vironmental and Agricultural Biology (X-BIO) of University of Tyumen.

Taking into account the enlisted data in the literature review on the potential antibacterial activity of
hydrazone derivatives, we carried out some biological studies of the compounds 8-13. The antimicrobial
activity of the synthesized samples was evaluated by diffusion into agar using the following strains of micro-
organisms: gram-positive bacterium — Staphylococcus aureus 209P, gram-negative bacterium — Pectobac-
terium carotovorum VKM-B1247 — (antibacterial activity) and yeast-like fungus — Candida albicans
ATCC 10231 — (antifungal activity).

Microorganisms Staphylococcus aureus 209 P and Pectobacterium carotovorum VKM-B 1247 were
cultivated on a liquid nutrient solution Luria—Bertani (LB) containing: trypton — 10 g/l (“Diaem”, Russia),
yeast extract ultrafiltered powder — 5 g/ (“Diaem”, Russia), sodium chloride (“Diaem”, Russia) — 5 g/I.
Staphylococcus aureus 209 P and Pectobacterium carotovorum VKM-B 1247 were grown at 37 °C (pressure
index: 150 rpm) and 28 °C (pressure index: 150 rpm), respectively. Yeast-like fungus Candida albicans
ATTC 10231 was cultivated on a liquid nutrient solution YPD: peptone — 20 g/l (“Diaem”, Russia), yeast
extract — 10 g/l (“Diaem”, Russia), glucose — 20 g/l (“Diaem”, Russia). Candida albicans ATCC 10231
was grown at 37 °C (pressure index: 150 rpm).

Samples with a volume of 10 mql (at a concentration of 10 mg/ml, 5 mg/ml, 1 mg/ml) were applied to
the surface of a nutrient solution (0.75 % LB) inoculated with the corresponding test strain. Petri dishes were
incubated for 24 h, namely Staphylococcus aureus 209P and Candida albicans ATCC 10231 at 37 °C, Pec-
tobacterium carotovorum VKM-B1247 at 28 °C. On the next day, the diameter of the microbial growth sup-
pression zones was measured. Screening results of the compounds 8-13 for antimicrobial activity are shown
in Table 1.

Table 1

Zones diameter of microorganisms’ growth suppression by compounds 8-13

Compound Staphylococcus aureus Pectobacterium carotovorum Candida albicans
10 mg/ml | 5mg/ml | 1 mg/ml | 10 mg/ml | 5mg/ml | 1 mg/ml | 10 mg/ml | 5 mg/ml | 1 mg/ml

8 5mm /[ +/- - - - - - - - —

9 11 mm/++|9 mm/ ++ - 5 mm/ +/- - - 4 mm/ +/— - —

10 — - - - - - - - —

11 — - - - - - - - —

12 5mm/+/—|4 mm/ +/—- — — - — _ _ _

13 — - - - - - - - —
Antimicrobial effect: ++ pronounced antimicrobial activity; +/— very weak antimicrobial activity; — no activity
CHEMISTRY Series. Ne 4(108)/2022 29
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Compound 9 exhibits the highest antimicrobial activity against a gram-positive microorganism —
Staphylococcus aureus 209P at a concentration of 10 mg/ml. Compounds 8 and 12 showed a weak bacterio-
static effect at a concentration of 10 mg/ml. A low bacteriostatic effect against a gram-negative microorgan-
ism — Pectobacterium carotovorum VKM-B1247 and a yeast-free fungus — Candida albicans ATCC
10231 was demonstrated by the compound 9 at a concentration of 10 mg/ml.

Conclusions

Thus, new derivatives of hydrazones, which had not been described in the literature before, were ob-
tained based on physiologically active hydrazides of isonicotinic and salicylic acids and acetyl-substituted
heterocycles, namely 3-acetyl-2H-chromen-2-one 3, 2-acetyl-3H-benzo[f]Jchromen-3-one 4 and 2,6-metha-
nobenzo[g][1,3,5]oxadiazocine 5. Obtained hydrazones structure was explicitly proved by IR and !H,
13C NMR spectroscopy data. As a result of the carried out biological antibacterial and antifungal studies on
strains of microorganisms, hamely gram-positive bacterium — Staphylococcus aureus 209P, gram-negative
bacterium — Pectobacterium carotovorum VKM-B1247, yeast-like fungus — Candida albicans ATCC
10231, three compounds demonstrated antimicrobial activity and compound 9 was also a promising agent
since it exhibited anti-fungal effect along with antimicrobial activity.
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D.M. Turgunalieva, D.S. Dilbaryan et al.

JO.M. Typrynanuesa, JI.C. Tunbapsn, A.C. Bacunsuenko, O.A. HypkeHoB,
C.[. ®azpuios, I'.K. Kopinosa, T.M. Ceiinxanos, 1.B. Kynakos

Kymapun men 6en3o[g][1,3,5]okcagua3onun aueTusa TybIHABLIAPHI HeTi3iHae
M30HUKOTHH KIHEe CATUIUI KbIIIKbUIIAPbl THAPA30HAAPbIHbIH CUHTE31
JKOHe DaKTepUsiFakapchl OesceHaiiri

COHFBI OHXXBUIIBIKTApAa KONTEreH OPTaHMK-XMMHKTEp, Iopirepiep MeH (apMaKoJIOTTapIblH KeNTereH
3epTTEeyNIIepiHiH Ha3zaphl afiKpIH OaKkTepHsFaKapchl JKOHE acipece 3eHreKapchl OelceHIurnri Oap jkaHa
3aTtapapl Tabyra OaFbITTajfaH. Byl KenTereH OakTepHsUIBIK IITaMAap MEH CaHbIpAyKYJIaKTapIIbIH
MEIUIMHAIBIK TOKipuOene Oap aHTHOMOTHKTEp MEH 3CHIEKapchl Ipenaparrapra Te3IMIUITiHIH KeH
TapanyblHa OaiimaHbICThl. OChIFaH OalIaHBICTHI FRUIBIMH ofiebueTTepae Oenrim ¢apMakodopiblK TonTapIabl
KaMTHTBIH HeMece OeNrici3 :oHe 3epTTeIMEereH OelIceHIuir 0ap KOChUIBICTap IbIH KaHa KYPBUIBIMABIK TOOBI
00BN TaOBUIATHIH OPTAHUKAIBIK TYBIHABUIAPIBIH Op TYPJi TOOBIHAH jKaHa MOTEHUUAIABI aHTHOMOTHKTEPIL
CHHTe3Jieyre OaiJIaHBICTBI JKYMBICTap CaHBl apThin Keneni. OChl XKYMBICTA H30HHKOTHH MEH CaJHIAII
KBIIIKBIIIAPBIHBIH  (DU3HOJIOTHSUIBIK O€JCeHAl THApa3suATepi >KOHE 3epTXAHANBIK KOJDKETIMAI aleTHIMEH
OpBIHOACBUIFaH TETepPOIMKIAAp HETi3iHIe o[eOHeTTe CHIaTTajJMaraH THAPa3OHAApIbIH JKaHA TYBIHIbLIA-
pbl — 3-anermn-2H-xpomen-2-on 3, 2-anetui-3H-6en3o[f]xpomen-3-on 4 xoHe 2,6-meranobenso[g][1,3,5]-
OKCaJMa30LiH 5 alblHIbL. AJIBIHFAH TUAPa3OHIapAbIH KypblibiMbl K- sxone SIMP 'H, ¥C-cnekrpockonus
nepekrepimMen ponenaeHi. CHHTE3NeNreH KaHa 6 TuapasoH rpamoH Oakrepusutap Staphylococcus aureus
209P, Trpamrepic Oakrepustiap Pectobacterium  carotovorum VKM-B1247, ambiTkel — Topi3ai
canpipaykyiakrap Candida albicans ATCC 10231 mukpoopraHu3mjep IITaMIapbiHIa OaKTEepHUsFaKapChl
JKOHE 3eHIeKapChl OeJICeHIUTIKKE OMONOTHSIIBIK CKPUHUHITEH OTTi. CKPUHUHT HOTHXXECIHIe MUKPOOKAKapChl
Genceniniri 6ap 3 KOCBUIBIC JKoHE Oip mepcnekTuBaibl Kocblibic — (E)-2-ruapokcu-N'-(1-(2-okcoxpoman-3-
WI)3THIIHJICH JOCH30THAPA3H 9 aHBIKTAIIBI, O MHKpPOOKaKapchl OCNCEHIUTIKIICH Karap, 3C€HTe Kapchl
OEeJICeHMIITIKTI JIe KOPCEeTTi.

Kinm ce30dep: TuapasunTep, M30HUA3U]I, CATMIAI KBIIIKBLUIBI THAPA3HI, KyMapuHep, 3-anetui-2H-xpoMen-
2-on, 2-anermn-3H-6enso[f]xpomen-3-oH, 2,6-metanoben3o[g][1,3,5]okcaanazonus, TUIPa30HAAp,
MHUKpPOOKaKapchl OEJICEeHILTIK.

M. Typrynamuesa, JI.C. {unbapsn, A.C. Bacunsuenko, O.A. HypkeHoB,
C.J. ®azpuios, I'.)K. Kapunosa, T.M. Ceitnixanos, 11.B. Kynakos

CuHTe3 M aHTH0AKTEPUAJIbHAS AKTUBHOCTH I'MIPA30HOB H30HUKOTHHOBOM
U CAJTMIIMJIOBOI KHCJIOT HA OCHOBE alleTUJINPOU3BOIHbIX KyMapHHAa
u 0en3o[g][1,3,5]okcagnazouuna

B nociennue necaTHiIeTHS YCHIMS MHOTHX HCCIIeIOBaTeNeil XUMUKOB-OPTaHUKOB, MEIMKOB U (hapMaKoJIoros
COCpPEeIOTOYEHBI Ha MOMCKE HOBBIX CPEJICTB C BBIPAKCHHON aHTHOAKTepHAIBLHOH U, 0COOEHHO, MPOTHBOTPUO-
KOBOH aKTHBHOCTBIO. DJTO CBSI3aHO C IOBCEMECTHBIM POCTOM PE3UCTCHTHOCTH MHOTHX OaKTepHaJ bHBIX
IITAMMOB ¥ T'PHOKOB K MMEIOLINMCS B MEANIIMHCKON IIPaKTUKE aHTUOMOTHKAM U MPOTUBOTPUOKOBBIM Ipema-
pataM. B cBsI3u ¢ 3THM B Hay4HOI JIMTepaType yBEIWINBAETCS YHCIO paboT, CBA3aHHBIX C CHHTE30M HOBBIX
MOTEHINATBHBIX aHTHOMOTHKOB U3 CaMOT0 Pa3HOOOpPAa3HOTO Kiacca OPraHMYECKHX MPOHM3BOIHBIX, KOTOPHIE
00 BKITIOYAIOT M3BECTHBIE (apMako(OpHBIC TPYIIIEL, JTUOO MPEACTABISIOT COOOM HOBBI CTPYKTYpPHBIH
KJIacC COEIMHEHNH ¢ HEN3BECTHOW M HEM3YYEHHON aKTHBHOCTBIO. B HacTosmIel paboTe HaMH IMOKa3aHo, 4TO
Ha OCHOBE (hM3MOJIOTUUECKU aKTHBHBIX THUIPA3UI0B H30HHKOTHHOBOW M CANMIIMIOBOH KHCIIOT U J1aDOpaTOpHO
JMOCTYMHBIX  alleTWI3aMEIIECHHBIX  TeTepolMkiIoB —  3-anetwi-2H-xpomen-2-on  3,2-anetun-3H-
6en3o[f]xpomen-3-on 4 u 2,6-meranoben3o[g][1,3,5]okcanua3onuy 5 ObUTH MOTYUYECHBI HOBBIC HEOTHCAHHBIC
B JIUTEpaType MPOU3BOIHBIE THAPa3oHOB. CTPYKTypa MOTyYSHHBIX THAPAa30HOB OJHO3HAYHO JOKa3aHa JaH-
upiMu MK- u SIMP 'H, 3C- cnekrpockonueii. CUHTE3MpOBaHHBIE HOBBIE IIECTh THAPA30HOB IIPONLIM OHOJIO-
THYECKHH CKPUHMHT Ha aHTHOAKTEPHAIBHYIO M NPOTUBOTPHOKOBYIO aKTHBHOCTh HA IMITaMMaxX MHKPOOpIa-
HHU3MOB: TpaMmonoxurenpHoi Oaxrepun Staphylococcus aureus 209P, rpamorpuiatenbHONU OakTepuu
Pectobacterium carotovorum VKM-B1247, npoxokenono6Horo rpuda Candida albicans ATCC 10231. B
pe3yibTaTeé CKpMHHUHIA GBIJ'IO BBISABJICHO TPpU COCAUHCHUA, 06na11al0umx aHTI/lMI/leOGHOI\/'I AKTUBHOCTBIO, U
oJiHO mepcnekTuBHoe coequHeHne — (E)-2-rumpokcu-N’-(1-(2-okcoxpoman-3-1in)3THIINAeH)0eH30THAPa3H T
9, KoTOpoOE, HApsIy C AHTUMUKPOOHO! aKTHBHOCTBIO, TAKXKE TPOSIBIISIET U TIPOTHBOIPHOKOBYIO.

Kniouesvle crosa: THIAPasUIpl, U30HHA3U[, THIPA3W CAIHIMIOBONW KHUCIOTHI, KyMapHHbl, 3-arerui-2H-
XpoMeH-2-0H, 2-aretni-3H-6en3o[f]xpomen-3-on, 2,6-meTaHoben30[g][1,3,5]okcaana3onus, THAPA3OHBI,
AHTHMHKPOOHAst aKTHBHOCTb.
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