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Hoesbte N-zemapunzameuwiennvle 2-((Ouapunmemuinen)zuopaszono)-5,5-oumemu-4-ok-
cozeKkcanamuowvl 0vliu noayueHvl 8 4 cmaouu, Komopwle 6KaOUANU KOHOencauyuto Knaiizena
MeHCOYy RUHAKOIUHOM U OUIMUTIOKCATIAMOM 8 RPUCYMICINEUU MEMUAMA HAMPUA, KOHOECHCAUUIO
RUBAIOUNNUPOBUHOZDAOHON KUCIOMBL C OUAPUTIMEMUTIEHZUOPA3OHAMU ¢ 00pa3osanuem 2-oua-
PUAMEMUNEH2UOPAZOHO-4-0KCO-5,5-0UumMemunzeKcano6oii KUC/10Hbl, 6HYMPUMONEKYIAPHYIO YUK-
AU3AYUUIO 2UOPA3OHOKUCIOM 6 2UOPA3ZOHOPYPAHOHBL, OCUUKTUZAUUIO NOCTIEOHUX HOO OelicHeUeM
2emepoyuKaudeckux amunos. Buioenenue N-zemapun-2-((Ouapunmemuinen)eudpasono)-5,5-ou-
Memun-4-0Kco2eKcanamuooe ocyuiecmensanocs Guibmposanuem nojiyueHHoz0 0caoKka ¢ nocie-
Oyloujeil nepekpucmaiiuzayueil U3 IManona unu nponaun-2-oia. CmpyKkmypa nojayueHHsx co-
eounenuii noomeepycoena memooamu *H u *C AMP cnexmpockonuu, snemenmnozo ananusa.
Yemanoeneno, umo nonyuennsle 3amenieHHble 2emapuiamuobl CyuieCmayom 6 pacmeopax oeii-
mepupoeantozo Xaopogopma u oumemuacyabhoxcuoa é 2uopazonodopme, 6 omauuue om paree
U3YUEHHDBIX PACHEOPO8 3AMEUIEHHBIX CILONCHBIX IPUPOE AHATIOZUYHBIX KUCA0M, 20€ HADI00a10Ch
He MeHee 08yX maymomepHvix ¢popm. H3yuena ananvecemuueckas u npOmMueoOMUKpOOHAas aKmug-
HOCMb CUHME3UPOBAHHBIX cOeOuHeHull. AnanpbeemuiecKkas aKMUGHOCMb UYUATACH RO MEMOOY
mepMu1ecKozo pazoparxceHusn «20pA1as NaACmuna) Ha 6e1blX 6ecnopoOHbIX MblUuLax 000e20 nona
npu eHympuoprowiunnom egedenuu. Ilpomugomukpoonas axmueHocmy u3yuanact Memooom
OBYKPAMHBIX CEPUIIHDBIX PA3BEOCHUIl 8 HCUOKOU NUMAMETbHOU cpede o OMHOWEHUIO K 06YM

74 W3B. By30B. XuMus u xuM. Texsonorus. 2022. T. 65. Bpim. 3



A.l. Siutkina et al.

wmammanm - S. aureus ATCC 6538-P u E. coli ATCC 25922. Y uccnedyemvix coeounenuii oona-
PYIHcena uiparxceHHas ananbZemuiecKas aKmueHOCmy, 00CHOGEPHO NPESLILIAIOUIAA MAKOGYI0
npenapama cpagHeRUs MEMAMU30NA HAMPUS, d 8 HEKOMOPBIX CIIYHAAX COOMEEHCMEYIouan Oell-
cmeuio pepepenmnozo ouknogenaxa nampusn. CnedosamenbHo, MONCHO 3AKTIOUUMb, YO HATU-
yue GLIPANCCHHOU AHATLZEMUYECKOU AKMUGHOCHU Y CUHME3UPOBAHHBIX 2eMAPUIAMUO08 HpU
Hanuuuu c1afoil NPOMUEOMUKPOOHOI AKMUEHOCIU UL €€ HOTHOM OMCYMCHMEUU 00ycio61u-
6aem nNepCcHeKMUGHOCHb Pa3padomKu Ha UX 0CHO8e HOBOU (apMAKOIOZUUECKOU AKMUGHOIL CYO-
cmanyuu ¢ 06e3001UArOWUMU CEOUCHBAMU.

KiroueBble ciioBa: 3-uMuHO(THApa3ono)-3H-(ypaH-2-0HbI, peakiius IeIUKIN3aINN, aHATbIeTHYC-
CKas aKTUBHOCTb, IPOTHBOMUKPOOHAS aKTHBHOCTB, 2,4-THOKCOOYTaHOBBIE KHUCIOTHI

SYNTHESIS, ANALGESIC AND ANTIMICROBIAL ACTIVITY OF N-HETARYLAMIDES
OF 2-(2-(DIARYLMETHYLENE)HYDRAZONO)-5,5-DIMETHY L-4-OXOHEXANOIC ACID
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New N-hetaryl substituted 2-((diarylmethylene)hydrazono)-5,5-dimethyl-4-oxohexana-
mides were obtained in 4 steps: a) Claisen condensation between pinacolone and diethyl oxalate in
the presence of sodium methylate; b) the condensation of pivaloyl pyruvic acid with diarylmethylene
hydrazones to form 2-diarylmethylenehydrazono-4-oxo-5,5-dimethylhexanoic acid; c) intramolec-
ular cyclization of hydrazonoacids in hydrazonofuranones; d) decyclization of the latter under the
action of heterocyclic amines. Isolation of N-hetaryl-2-((diarylmethylene)hydrazono)-5,5-dime-
thyl-4-oxohexanamides was carried out by filtration of the resulting precipitate with subsequent
recrystallization from ethanol or propane-2-ol. The structure of the obtained compounds was con-
firmed by the methods of *H and *C NMR spectroscopy and elemental analysis. It is established
that the obtained substituted hetarylamides exist in solutions of deuterated chloroform and DMSO
in hydrazonoform. The analgesic and antimicrobial activity of the synthesized compounds was eval-
uated. Analgesic activity was studied by the **hot plate’ thermal irritation method on outbred white
mice of both sexes with intraperitoneal injection. Antimicrobial activity of synthesized compounds
was established via two-fold serial dilutions method in a liquid growth medium against two strains
- S. aureus ATCC 6538-P and E. soli ATCC 25922. The studied compounds showed pronounced
analgesic activity significantly exceeding that of the comparison drug metamizole sodium, and in
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some cases corresponding to the action of the reference diclofenac sodium. Therefore, pronounced
analgesic activity accompanied with weak antimicrobial activity of the synthesized hetarylamides
determines the prospects for the development of a new pharmacological active substance with an-

algesic properties.

Key words: 3-imino(hydrazono)-3H-furan-2-ones, decyclyzation reaction, analgesic activity, antimi-

crobial activity, 2,4-dioxobutanoic acids
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INTRODUCTION

3-Imino(hydrazono)-3H-furan-2-ones are an
interesting substrate in medicinal chemistry at least due
to a moiety of 2,4-dioxobutanoic acid preserved in the
decyclization reactions. 2,4-Dioxobutanoic acid deriv-
atives ensured the presence of various biological action
from analgesic [1, 2] and anti-inflammatory [3] to an-
tiviral [4-13] and antifungal [14, 15], which makes it
advisable to synthesize and study them.

However, 3-imino(hydrazono)-3H-furan-2-ones
can be used not only to create new derivatives of aroyl-
and pivaloyl pyruvic acids. The presence of several re-
action centers in their structure makes it possible for
obtaining of products with various structures [16-21].
The availability and diversity of preparation methods
[22-29] is one more advantage of their use.

In this paper, the synthesis of new amides of
pivaloyl pyruvic acid, as well as their analgesic and an-
timicrobial effects, are investigated. Based on these
data, it will be possible to assume the expediency of
further studying the compounds of this structure as
pharmacologically active substances.

EXPERIMENTAL PART

The progress of reactions and the purity of the
isolated compounds were monitored by TLC on Silufol
plates using diethyl ether — benzene — acetone (10:9:1)
as eluent; iodine vapor was used for the spots detection.
The H and *C NMR spectra were recorded on a
Bruker Avance 111 HD spectrometer at 400 and 100 MHz,
respectively. The elemental analyses were obtained
with a Leco CHNS-932 analyzer. The melting (decom-
position) points were determined using an SMP40 ap-
paratus.

N-hetaryl-2-((diarylmethylene)hydrazono)-
5,5-dimethyl-4-oxohexanamides 4a-i. The general
preparation procedure. 20 ml of absolute toluene is
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added to the mixture of 1.0 mmol of the initial furanone
3a or 3b and 1.0 mmol of the corresponding heterocyclic
amine. The reaction mixture is boiled with stirring for 10-
20 min, then left at room temperature for 24 h. After re-
moving the solvent, the precipitate is recrystallized.
2-((Diphenylmethylene)hydrazono)-5,5-di-
methyl-4-oxo-N-(pyridin-2-yl)hexanamide (4a).
Yield 0.30 g (71%), yellow crystals, mp 156-
157 °C (upomnan-2-on). *H NMR spectrum (400 MHz,
CDCls), 8, ppm: 1.15 s (9H, t-Bu), 4.16 s (2H, CH>),
7.34 m (14Harom), 9.16 s (1H, NH). Found, %: C 73.26;
H 6.21; N 13.10. C2H26N4O,. Calculated, %: C 73.22;
H 6.14; N 13.14.
2-((Diphenylmethylene)hydrazono)-5,5-dime-
thyl-N-(3-methylpyridin-2-yl)-4-oxohexanamide (4b).
Yield 0.31 g (70%), yellow crystals, mp 161-
162 °C (from propane-2-ol). *H NMR spectrum
(400 MHz, CDCls), 8, ppm: 1.11 s (9H, t-Bu), 2.43 s
(3H, CHs), 4.08 s (2H, CHy), 7.43 m (13Harom), 8.93 s
(1H, NH). Found, %: C 73.69; H 6.55; N 12.80.
Co7H28N40O5. Calculated, %: C 73.61; H6.41; N 12.72.
2-((Diphenylmethylene)hydrazono)-5,5-dime-
thyl-N-(4-methylpyridin-2-yl)-4-oxohexanamide (4c).
Yield 0.32 g (73%), yellow crystals, mp 154-
155 °C (from propane-2-ol). *H NMR spectrum
(400 MHz, DMSO-de), 6, ppm: 1.15 s (9H, t-Bu), 2.31 s
(3H, CHa), 4.15 s (2H, CHy), 7.38 m (13Harom), 9.21 s
(1H, NH). Found, %: C 73.73; H 6.62; N 12.80.
C,7H28N40,. Calculated, %: C 73.61; H 6.41; N 12.72.
2-((Diphenylmethylene)hydrazono)-5,5-dime-
thyl-N-(6-methylpyridin-2-yl)-4-oxohexanamide (4d).
Yield 0.33 g (74%), yellow crystals, mp 187-
188 °C (from propane-2-ol). 'H NMR spectrum
(400 MHz, CDCls), 8, ppm: 1.17 s (9H, t-Bu), 1.87 s
(3H, CHz), 4.19 s (2H, CHy), 7.41 m (13Harom), 8.88 s
(1H, NH). Found, %: C 73.70; H 6.59; N 12.79.
Ca27H28N40-. Calculated, %: C 73.61; H 6.41; N 12.72.
M 440.55.
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2-((9H-fluoren-9-ylidene)hydrazono)-5,5-
dimethyl-4-oxo-N-(thiazol-2-yl)hexanamide (4e).

Yield 0.41 g (96%), yellow crystals, mp 200-
202 °C (from ethanol). *H NMR spectrum (400 MHz,
CDCls), 8, ppm: 1.18 s (9H, t-Bu), 4.17 s (2H, CHy),
7.00 M (1Harom), 7.30 m (2Harom), 7.43 M (2Harom), 7.54 m
(1Harom), 7.60 M (2Haom), 7.80 m (1Harom), 7.86 m
(1Harom), 10.60 br s (1H, NH). C NMR spectrum
(CDCly), 8, m. 1.: 26.47, 35.36, 44.83, 97.92, 113.78,
120.06, 120.23, 123.04, 128.20, 128.55, 129.88,
130.87, 131.70, 132.32, 135.97, 137.56, 141.63,
142.66, 151.92, 156.34, 157.98, 160.85, 208.88.
Found, %: C 66.99; H 5.21; N 13.09; S 7.40.
C24H22N40,S. Calculated, %: C 66.96; H 5.15; N
13.01; S 7.45.

2-((9H-fluoren-9-ylidene)hydrazono)-5,5-
dimethyl-4-oxo-N-(4-phenylthiazol-2-yl)hexana-
mide (4f).

Yield 0.40 g (79%), yellow crystals, mp 201-
203 °C (from ethanol). *H NMR spectrum (400 MHz,
DMSO-ds), 6, ppm: 1.07 s (9H, t-Bu), 4.11 s (2H,
CHy), 7.36 m (3Haom), 7.44 m (2Haom), 7.51 m
(2Harom), 7.73 M (1Haom), 7.82 m (3Harom), 7.96 m
(3Harom), 12.54 br s (1H, NH). C NMR spectrum
(DMSO-de), 6, m. 11.: 26.48, 27.34, 36.51, 44.70, 94.21,
102.19, 109.42, 121.11, 121.27, 123.13, 126.22,
128.18, 129.01, 130.35, 130.57, 132.32, 132.87,
134.65, 135.73, 141.23, 142.44, 149.87, 152.08,
154.41, 158.00, 162.41, 209.91. Found, %: C 71.25;
H 5.28; N 11.00; S 6.25. C39H26N40,S. Calculated, %:
C71.12; H5.17; N 11.06; S 6.33.

2-((9H-fluoren-9-ylidene)hydrazono)-5,5-
dimethyl-4-oxo-N-(1,3,4-thiadiazol-2-yl)hexana-
mide (49).

Yield 0.34 g (78%), yellow crystals, mp 190-
192 °C (from ethanol). *"H NMR spectrum (400 MHz,
CDCls), 8, ppm: 1.17 s (9H, t-Bu), 4.16 s (2H, CHy),
7.27 m (3Harom), 7.45 m (4Harom), 7.58 M (2Harom), 7.65 m
(1Harom), 7.79 M (2Harom), 8.90 s (1H, CONH). BC
NMR spectrum (CDCls), 8, m. 1.: 26.42, 35.40, 44.87,
98.52,120.02, 120.38, 122.92, 123.16, 128.29, 128.59,
129.78, 129.88, 130.80, 130.95, 131.35, 131.89,
132.53, 135.84, 141.63, 142.83, 147.92, 151.38,
156.54, 160.87, 208.89. Found, %: C 64.11; H 5.01;
N 16.32; S 7.36. C23H21N50,S. Calculated, %: C 64.02;
H4.91; N 16.23; S 7.43.

2-((9H-fluoren-9-ylidene)hydrazono)-N-(5-
bromo-1,3,4-thiadiazol-2-yl)-5,5-dimethyl-4-oxohex-
anamide (4h).

Yield 0.37 g (73%), yellow crystals, mp 203-
204 °C (from ethanol). *"H NMR spectrum (400 MHz,
CDCls), 8, ppm: 1.18 s (9H, t-Bu), 4.14 s (2H, CH>),
7.29 m (2Harom), 7.43 m (2Harom), 7.58 M (2Harom), 7.74 m
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(1Harom), 7.79 M (1Harom), 10.94 br s (LH, CONH). °C
NMR spectrum (CDCls), 6, m. 1.: 26.40, 35.39, 44.90,
67.08, 98.64, 120.14, 120.42, 123.21, 128.42, 129.65,
130.80, 131.95, 132.61, 135.22, 135.80, 141.64,
142.87, 151.00, 156.57, 160.47, 161.07, 208.87.
Found, %: C 54.21; H 4.06; N 13.79; S 6.15.
Ca3H20BrNsO,S. Calculated, %: C 54.12; H 3.95;
N 13.72; S 6.28.

2-((9H-fluoren-9-ylidene)hydrazono)-N-
(benzo[d]thiazol-2-yl)-5,5-dimethyl-4-oxohexana-
mide (4i).

Yield 0.41 g (86%), yellow crystals, mp 234-
236 °C (from ethanol). *"H NMR spectrum (400 MHz,
DMSO-dg), 8, ppm: 1.08 s (9H, t-Bu), 4.12 s (2H,
CHy), 7.37 m (2Harom), 7.51 m (3Haom), 7.61 m
(1Harom), 7.79 m (5Harom), 7.93 m (1Harom), 11.11 br s
(1H, CONH). Found, %: C 70.09; H 5.11; N 11.79;
S 6.54. CasH24N40,S. Calculated, %: C 69.98; H 5.03;
N 11.66; S 6.67.

The study of biological activity was conducted
at the Perm State National Research University and at
the Perm State Pharmaceutical Academy. When con-
ducting experiments on animals, the rules of laboratory
practice and ethical requirements were observed.

Analgesic activity was determined on outbred
white mice of both sexes weighing 18-22 g by the "hot
plate" thermal irritation method [30]. The studied com-
pounds were injected intraperitoneally in the form of a
suspension in a 2% starch solution at a dose of 50 mg/kg.
The animals were placed on a metal plate heated to
53.5 °C 30, 60, 90, 120 min after the injection of the
compound. The indicator of the change in pain sensi-
tivity (nociception) was the duration of the animals '
stay on the hot plate until the moment of the defensive
pain reflex — licking the hind legs or trying to tear all
four paws off the surface of the plate. The time of onset
of this reflex from the beginning of placing the animal
on the plate was measured in seconds (latency period).
The maximum duration of the latent period (the cut off
period) is 40 s, since the presence of the animal on the
plate for a longer time could lead to burning of the
paws and causing physical suffering to the animal. The
experiment used animals with an initial time of onset
of the defensive reflex of no more than 15 s. Each com-
pound was tested on 6 animals. The results were eval-
uated by increasing the time of the offensive defensive
reflex compared to the initial data. The control group
of animals was injected with 2% starch mucus. As
comparison drugs, dipyrone (metamizole, Farmkhim-
komplekt Ltd.) was used at a dose of 93 mg/kg (EDso),
and diclofenac (AlfaAesar) at a dose of 10 mg/kg be-
cause of the toxicity of the substance.
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The experimental results were processed statis-
tically with the calculation of the Fisher-Student crite-
rion [31]. The effect was considered reliable at p <0.05.

To determine the antimicrobial activity, a two-
fold serial dilutions method in a liquid growth medium
was used against two strains — S. aureus ATCC 6538-
P and E. soli ATCC 25922 [30]. To prepare stock so-
lutions, the studied compound in an amount of 0.05 g
was dissolved in 5 ml of dimethyl sulfoxide, obtaining
a solution concentration of 10* pg/ml. Then working
solutions of the substance was prepared as follows: 4 ml
of a liquid growth medium was placed in a sterile test
tube; 1 ml of the basic solution was added, obtaining a
concentration of 2000 pg/ml. Next, a number of serial
dilutions of compounds with a two-fold decreasing
concentration (from 1000 pug/ml to 0.06 pg/ml) were
prepared. An intact liquid growth medium was used as
a negative control, and a medium with an introduced
culture without the studied compound was used as a
positive control.

The cultures were grown in test tubes on a bev-
eled agarized medium (nutrient agar for bacteria); 24 h
cultures were used. To prepare a working suspension
of microorganisms, the grown culture was washed off
with an isotonic sterile sodium chloride solution and
the density of the microbial suspension was set accord-
ing to the turbidity standard of five units. Next, a work-
ing solution with a concentration of 5-10° CFU/ml was
prepared from the obtained microbial suspension. The
microbial suspension was introduced into each tube in
an amount of 0.1 ml. The microbial load was about
2.5-10% CFU/ml. The results were taken into account
after 18-24 h of temperature control at 35-37 °C. Min-
imum inhibitory concentration (MIC) was determined
by the absence of visual signs of microbial growth on
the growth medium. Substances with a MIC value in

the range of 125-1000 pg/ml were evaluated as having
low bacteriostatic activity, 15.0-62.5 pg/ml — medium
antibacterial activity, 7.8 pg/ml and less — high anti-
bacterial activity. The antibacterial effect of the com-
pounds was compared with that of dioksidin [2,3-bis(hy-
droxymethyl)quinoxaline 1,4-dioxide, 1% solution,
Novosibkhimfarm).

RESULTS AND DISCUSSION

Synthesis of starting hydrazonofuranones 3a,b
is shown on the scheme 1. Firstly, Claisen condensa-
tion between pinacolone and diethyl oxalate led to 5,5-
dimethyl-2,4-dioxohexanoic acid (pivaloyl pyruvic
acid) 1 [32], which interacting with the hydrazones of
diarylmethylene ketones gave hydrazonic acids 2a,b
[33]. Hydrazonofuranones 3a, b were obtained as a re-
sult of intramolecular cyclization of acids 2a,b ina pro-
pionic anhydride medium [34, 35].

N-hetaryl-2-((diarylmethylene)hydrazono)-
5,5-dimethyl-4-oxohexanamides 4a-i were obtained
due to the interaction between hydrazonofuranones
3a,b with heterocyclic amines (scheme 2).

Amides 4a-i are yellow crystalline compounds
obtained with yields of up to 96%, insoluble in ether,
hexane, water, hardly soluble in toluene, ethanol and
propane-2-ole, easily soluble in dichloromethane, DMSO,
chloroform, acetone.

In the *H NMR spectra of compounds 4a-i rec-
orded in CDCI; (4c,f,i in DMSO-dg), a tautomer form
of hydrazone is observed, as evidenced by the presence
of the methylene group protons signal resonated at &
4.08-4.17 ppm. In the 3C NMR spectra of compounds
4a-i, there are characteristic signals of carbonyl carbon
C* located at § 208.87-209.91 ppm and the signal of
methylene carbon C® appeared at §94.21-98.64 ppm.

0
o t—BuNOH
! o N
+Bu._Me tBuNOH , HON G §
g o0 R__R .
0O 1.MeONa O9p©O A T R R R
. 2.HC H,N Y (EtC0O),0 )R
o ﬁ ﬁ 2EtCOOH AR
0 i o Q A
. +-B
EtO)H(OEt t_BuNOH t-Bu Aon " o0
o0 O O O N 3a,b
B N B
M
. R™ R
2a,b
2,3:R,R'=Ph (a), R+R' = D (b).
Scheme 1
Cxema 1l
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R R_R'
NN 4
Bu o YN0 Toluene, 110 °C, 15 min t—Bu)J\/Kr( R"
O
3a,b 4a-i

3:R,R'=Ph (a), R+R' = (b).

4: R, R' = Ph, R" = pyridine-2-yl (a), 3-methylpyridine-2-yl (b), 4-methylpyridine-2-yl (¢),

6-methylpyridine-2-yl (d); R+R' =

, thiazol-2-yl (e), 4-phenylthiazol-2-yl (f),

thiadiazol-2-yl (g), 5-bromothiadiazol-2-yl (h), benzothiazol-2-yl (i).
Scheme 2
Cxema 2

Table 1

Analgesic activity of compounds 4 studied by the ""hot plate" method
Taﬁﬂuua 1. AHaJbreTn4ecKkasi akTHBHOCTD COQIII/lHeHPIﬁ 4, HU3YYCHHAA 110 METOY «Topavas IJIacTuHa»

Compound no. | R" | ¢, mg/kg |Defensive response time at the maximum effect, s
R, R'=Ph
4b 3-methylpyridine-2-yI 50 22.40 +3.36*
4c 4-methylpyridine-2-yl 50 12.18 +£0.45
R+R'=

4e Thiazol-2-yl 50 24.20 + 1.93*

4f 4-Phenylthiazol-2-yl 50 26.00 + 1.00*

49 1,3,4-Thiadiazol-2-yl 50 26.80 + 2.24*

4h 5-Bromo-1,3,4-thiadiazole-2-yl 50 25.60 + 1.17*

4i Benzothiazole-2-yl 50 20.60 £ 2.56*
Dipyrone - 93 (EDso) 16.60 &+ 1.00*
Diclofenac - 10 26.20 £ 0.96*
Control - - 11.38+£0.93

Note: *Reliability with respect to control p <0.05

[Mpumeuanue: ¥*Hane:KHOCTH MO OTHOIICHHUIO K KOHTpOITo p<0,05

Analgesic and antimicrobial activities were
evaluated for compounds 4. It was found that the stud-
ied compounds have a pronounced analgesic activity,
with the exception of compound 4c (Table 1). The most
active compounds were amides 4e-h, which contain
fragments of substituted thiazole or thiadiazole in the
amide moiety.

According to the antimicrobial activity tests
data, the MIC values of the examined amides are in the
range of 500-1000 pug/ml or more, which indicates low
bacteriostatic activity or its absence (Table 2).

CONCLUSIONS

New N-hetaryl substituted 2-((diaryl-
methylene)hydrazono)-5,5-dimethyl-4-oxohexana-
mides were obtained from commercially available pi-
nacolone and diethyl oxalate in 4 steps with yields of
up to 96%. The pronounced analgesic activity of the
synthesized substances with low or absent bacterio-
static activity was established, which makes further in-
depth research promising in order to develop a new
pharmacologically active substance.

ChemChemTech. 2022. V. 65.N 3

Table 2
Antimicrobial activity of compounds 4
Tabnuya 2. IIpoTHBOMUKPOOHAS AKTUBHOCTH
coeMHeHmii 4

MIC, pg/ml
Compound no. | S. aureus ATCC E. coli ATCC

6538P 25922
4a 1000 1000
4b >1000 >1000
4c >1000 >1000
4d 500 1000
4e 1000 1000
49 1000 1000
4i 1000 1000

D|ok5|d|p, 1% so- 625 31.0
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