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Abstract. Introduction. The search for new and effective plant growth stimulants and chemical
plant protection agents remains a pressing issue in modern agrochemistry. This study aimed to synthesize
dithiocarbamate and its thioanhidrides based on pyrrolidin-2-one and evaluate their potential as plant
growth regulators, herbicides and fungicides. Results and Discussion: Sodium dithiocarbamate based on
2-oxopyrrolidine and its butyric and benzoic 2-oxopyrrolidine-1-carbothioic thioanhydrides was
synthesized with yields of 84%, 88%, and 67%, respectively. The structures of the synthesized
compounds were established based on the analysis of elemental data, IR spectroscopy, *H and *C NMR
spectroscopy data. Primary laboratory screening for growth-stimulating, herbicidal, and fungicidal activity
was carried out. Conclusion: High germination rates were observed when wheat seeds were treated with
sodium 2-oxopyrrolidine-1-carbodithioate at a concentration of 100 mg/l, resulting in 90% laboratory
germination compared to 70% in the control and 80% with treatment by the standards KN-2 and AN-16.
Phytotoxicity assays demonstrated that compound 1, at concentrations of 0.01-1 mg/ml, did not negatively
affect the sowing qualities of Agrostis and Lactuca seeds and instead promoted intensive growth.
Furthermore, sodium dithiocarbamate and its thioanhdrides exhibited fungicidal activity comparable to the
standard tetramethylthiuram disulfide (TMTD). The infection rate of wheat and barley seeds by
phytopathogenic fungi in the untreated control was 100% and 77.3%, respectively. In contrast, treatment
with compounds 1-3 at 0.001-0.1% reduced infection to 12.6-26% for wheat and 7.3-16% for barley,
compared to 0.4% and 2.6% with TMTD.
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1. Introduction

Among the diverse range of nitrogen-containing heterocyclic compounds that
play a pivotal role in various domains of human activity, the class of pyrrolidone
and its derivatives has attracted considerable scientific interest. A key factor
contributing to the increased attention to the pyrrolidone scaffold is its
incorporation into a number of pharmacologically active compounds, including
hemodesis, enterodesis, levetiracetam, rolipram, among others.

In recent years, significant efforts have been directed toward the
development of anticancer agents containing the pyrrolidone core, targeting
various malignancies such as breast [1], colorectal (HCT116) [2], hepatic
(SMMC-7721), and cervical (HeLa) cancers [3]. Furthermore, numerous
pyrrolidone-based compounds have demonstrated a broad spectrum of biological
activities, including antibacterial [4], antifungal [5], growth-stimulating, herbicide
[6], antihypertensive [7], anticonvulsant [8], antiarrhythmic [9], and
neuroprotective properties, notably in the context of Alzheimer’s disease [10].

A critical analysis of the available literature reveals a marked scarcity of
thioanhydride derivatives within this class of compounds. In light of this
observation, the present study aims to synthesize novel thioanhydrides of
dithiocarbamic acids derived from 2-oxopyrrolidine and to assess their potential
as plant growth regulators and chemical agents for crop protection.

2. Experimental part

The reaction control and product purity were monitored by thin-layer
chromatography (TLC) on Silufol UV-254 plates, with spot visualization
performed using iodine vapor. The eluent consisted of a mixture of ethanol and
acetone/hexane (1/4). Infrared (IR) spectra were recorded on a Nicolet 5700 FTIR
spectrometer using KBr pellets and thin-layer films. Melting points were
determined with a Hanon MP450 apparatus. The *H and *C nuclear magnetic
resonance (NMR) spectra were recorded on a JNM-ECA 400 spectrometer
(JEOL), operating at 400 MHz for *H and 100 MHz for **C, using deuterated
CDCls and DMSO-ds as solvents. Elemental analysis was performed with a
THERMO FlashSmart CHNS/O elemental analyzer (USA, 2024).

Sodium 2-oxopyrrolidine-1-carbodithioate (1). A solution of 2.35 g (0.058
mol) of sodium hydroxide in 5 ml of water was added to a solution of 5.0 g (0.058
mol) of pyrrolidin-2-one in 30 ml of alcohol. Then, a solution of 4.47 g (0.058
mol) of carbon disulfide was added dropwise and stirred at room temperature.
Upon complete addition of carbon disulfide, the reaction mixture was stirred at
room temperature for an additional 4 hours. The solvent was then removed under
reduced pressure using a water-jet vacuum pump, and the resulting solid was
purified by recrystallization from acetonitrile. Yield 9.1 g (84 %), Rf 0.71
(ethanol). Found, %: C 32.66; H 3.21; N 7.57; O 8.67; S 35.12. CsHsNNaOS..
Calculated, %: C 32.78; H 3.30; N 7.64; Na 12.55; O 8.73; S 35.00. IR spectra
(KBr), v, cm™: 675 (C-S), 1045 (C=S), 1673 (C=0). NMR H spectra (CDCls), 3,
ppm: 1.92-2.00 (m, 2H, CH,, pyrrollidone); 2.27 (t, 2H, CHa, pyrrollidone); 3.26
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(t, 2H, CHa, pyrrollidone). NMR *3C spectra (CDCls), 8, ppm: 20.5 (CHy,
pyrrollidone); 30.4 (CH.C=0, pyrrollidone); 42.8 (CHz:N-, pyrrollidone); 181.3
(C=0); 203.3 (C=9).

Butyric 2-oxopyrrolidine-1-carbothioic thioanhydride (2). A solution of 1.3 g
(0.012 mol) of butyryl chloride was added dropwise to a stirred solution of 2 g
(0.012 mol) sodium 2-oxopyrrolidine-1-carbodithioate in 25 ml of chloroform.
The reaction mixture was stirred at room temperature (22 °C) for 2 hours. The
solvent was then removed under reduced pressure using a water-jet vacuum
pump, and the resulting product was purified by recrystallization from hexane.
Yield 2.47 g (88%), Rs 0.34 (acetone/hexane, 1/4). Found, %: C 46.65; H 5.59; N
5.97; O 13.90; S 27.81. CoH13NO-S,. Calculated, %: C 46.73; H 5.66; N 6.05; O
13.83; S 27.72. IR spectra, v, cm™: 688 (C-S), 1057 (C=S), 1711 (2 C=0,
widened st.). NMR 'H spectra (DMSO-dg), 5, ppm: 0.85 (t, 3H, CHs); 1.45-1.53
(m, 2H, CH)); 1.92-1.98 (m, 2H, CHj, pyrrollidone); 2.07 (t, 2H, CH,
pyrrollidone); 2.15 (t, 2H, CH,); 3.20 (t, 2H, CHy, pyrrollidone). NMR 3C spectra
(DMSO-ds), 6, ppm: 13.9 (CHas); 18.3 (CHy, pyrrollidone); 20.7 (CH.); 30.2
(CH.C=0, pyrrollidone); 43.9 (CH2N-, pyrrollidone); 45.5 (CH.CO); 174.8, 178.0
(C=0); 204.2 (C=S).

Benzoic 2-oxopyrrolidine-1-carbothioic thioanhydride (3) was synthesized
by an analogous procedure. Yield 2.22 g (67%), Rs 0.52 (acetone/hexane, 1/4).
Found, %: C 54.41; H 4.11; N 5.33; O 12.12; S 24.24. C1,H1:NO,S;. Calculated,
%: C 54.32; H 4.18; N 5.28; O 12.06; S 24.17. IR spectra, v, cm™: 715 (C-S),
1070 (C=S), 1704 (2 C=0, widened st.). NMR 'H spectra (DMSO-dg), 5, ppm:
1.92-1.98 (m, 2H, CHy, pyrrollidone); 2.06 (t, 2H, CH_, pyrrollidone); 3.19 (t, 2H,
CHy, pyrrollidone); 7.51 (t, 1H, CH, Ar); 7.62 (t, 1H, CH, Ar); 7.94 (d, 1H, CH,
Ar). NMR 3BC spectra (DMSO-ds), 8, ppm: 20.8 (CH,, pyrrollidone); 30.3
(CH2C=0, pyrrollidone); 41.8 (CHzN-, pyrrollidone); 127.5, 129.0, 129.7, 131.1,
133.3 (Ar); 167.7, 177.6 (C=0); 203.0 (C=S).

Preliminary laboratory evaluation of the synthesized compounds for growth-
stimulating, herbicidal and fungicidal activities.

Growth-stimulating activity. The growth-stimulating activity of the
synthesized compounds was assessed using wheat seeds. Experimental groups
consisted of 10 seeds per replicate, with three replicates per treatment. The
duration of the experiment ranged from 3 to 9 days. Seeds were pre-soaked in the
test solutions for 8 hours and subsequently placed in Petri dishes lined with a
sterile, four-layer gauze pad. Germination was conducted at an ambient
temperature of 21-23 °C.

The experimental scheme included the following treatment groups:

1. Control: distilled water. 2. Standards: Akpinol KN-2 and AN-16 at
concentrations of 10, 50, 100, and 200 mg/l. 3. Test sample: Compound 1 at
concentrations of 10, 50, 100, and 200 mg/I.

Herbicidal activity. Herbicidal properties were evaluated using seeds of bent
grass (Agrostis spp.) and lettuce (Lactuca sativa). Seeds were placed in 24-well
plates, and the experiment was conducted over a 7-day period. Phytotoxic effects
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were assessed based on visual indicators such as inhibition of root and shoot
development and general plant morphology.

The experimental groups were as follows:

1. Standard: 2,4-dichlorophenoxyacetic acid (2,4-D) at concentrations of
0.01, 0.03, 0.1, 0.3, 0.5, and 1.0 mg/ml. 2. Test sample: Compound 1 at the same
concentrations as the standard.

Fungicidal Activity. Fungicidal efficacy was examined on wheat and barley
seeds, with three replicates of 50 seeds per treatment. The experiment lasted 3-7
days. Activity was assessed based on the degree of microbial growth, the number
of infected seeds, seed germination energy, and overall germination rate.

The experimental scheme included:

1. Control: distilled water. 2. Standard: tetramethylthiuram disulfide (TMTD)
at a concentration of 0.04%. 3. Test samples: Compounds 1-3 at concentrations of
0.001%, 0.01%, and 0.1%.

3. Results and discussion

Heterocyclic sodium dithiocarbamate was synthesized by the reaction of a
heterocyclic amine (2-oxopyrrolidine) with carbon disulfide in the presence of
sodium hydroxide in ethanol at room temperature.

The subsequent acylation of sodium 2-oxopyrrolidine-1-carbodithioate was
performed by its reaction with aliphatic (butyryl) and aromatic (benzoyl) acid
chlorides in chloroform at room temperature, yielding the corresponding
thioanhydrides.

0 0
€Sy, KOH _ RCOCI S
NH ~ cthanol —/< CHCI, N4 o
4

2,3 R
2:R=C H7,3.R C6H5.

As a result of the synthesis, sodium dithiocarbamate and its thioanhydrides
were obtained with yields ranging from 67% to 88%, respectively.

The composition and individuality of the synthesized sodium
dithiocarbamate 1 and its thioanhydrides 2, 3 were confirmed by elemental
analysis, thin-layer chromatography and physicochemical characteristics. The
structure of compounds 1-3 were established based on the analysis of IR and
NMR H, *C spectroscopy data.

In the IR spectra of compounds 1-3, absorption bands corresponding to the
stretching vibrations of the C—S group are observed in the range v 675-715 cm™,
along with stretching vibrations of the C=S bond in the region v 1045-1070 cm™.
In the IR spectrum of compound 1, an intense absorption band of the C=0 group
appears at v 1673 cm™. In the IR spectra of compounds 2 and 3, a broadened
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absorption band in the regions v 1711 and v 1704 cm™, respectively, corresponds
to the C=0 group, indicating the formation of thioanhydrides.

In the *"H NMR spectra of compounds 1-3, the chemical shifts in the upfield
region 6 1.92-2.00 ppm, & 2.06-2.27 ppm, and ¢ 3.19-3.26 ppm are attributed to
the protons of the pyrrolidine ring. The *H NMR spectrum of compound 2 shows
characteristic signals in the upfield region, corresponding to the protons of the
methyl and methylene groups at & 0.85, § 1.49, and & 2.15 ppm. In the *H NMR
spectrum of compound 3, the downfield region reveals the signals of the phenyl
group protons at 8 7.51, 6 7.62, and 6 7.94 ppm.

The C NMR spectra confirm the structure of compounds 1-3 by the
presence of corresponding chemical shifts. The cyclic carbon atoms of the
pyrolidine ring resonate in the strong field region at 6 18.3-20.8, 30.2-30.4, and
41.8-43.9 ppm. The *C NMR spectrum of compound 2 exhibits the following
signals for the carbon atoms of the methyl and methene groups at 6 13.9, 18.3 and
45.5 ppm. The aromatic carbon signals in the 3C NMR spectrum of compounds 3
appear in the downfield region at & 127.3-133.3 ppm. The signals of the carbon
atoms of the C=0 and C=S groups in compound 1 are observed at  181.3 ppm
and & 203.3 ppm, respectively. The signals for the C=0O carbon atoms in
compounds 2 and 3 appear at & 174.8, 178.0 and & 167.7, 177.6 ppm, respectively,
while the signal for the C=S carbon atom is located at & 204.2 and 203.0 ppm.

As a result of the laboratory experiment investigating growth-stimulating
activity, it was found that sodium dithiocarbamate 1 had a positive effect on the
growth and development of wheat seeds (Figure 1).
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Figure 1 — The effect of compound 1 on the germination
of wheat seeds at concentrations of 10-200 mg/I
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From the graph data (Figure 1), it can be observed that compound 1 exhibited
good activity on the germination of wheat seeds, with the concentration of the
solution influencing both germination energy and overall germination.

A high germination rate was achieved when treating with compound 1 at a
concentration of 100 mg/l, with laboratory germination of wheat reaching 90% on
the seventh and ninth days. For the standard substances, KN-2 and AN-16,
germination rates were 80% and 80%, respectively. Increasing the concentration
to 200 mg/l led to a decrease in seed germination and growth development, with
germination rates for the standards KN-2 and AN-16 dropping to 60%, and for
compound 1, to 80%.

The phytotoxic (herbicidal) activity of sodium 2-oxopyrrolidine-1-
carbodithioate (compound 1) was evaluated under laboratory conditions using the
seeds of Agrostis (bent grass) and Lactuca (lettuce). The results showed that at
concentrations ranging from 0.01 to 1 mg/ml, compound 1 did not exhibit
herbicidal activity on Agrostis seeds, but rather promoted intensive seed growth.
However, on Lactuca seeds, compound 1 at concentrations of 0.3 to 1 mg/ml
inhibited growth by 20%, in contrast to the standard herbicide 2.4-D, which
caused a 100% inhibition. At lower concentrations, compound 1 did not exhibit
any herbicidal activity (Table 1, Figure 2).

The results of phytotesting of wheat and barley seeds treated with
compounds 1-3 at concentrations of 0.001%, 0.01%, and 0.1% showed that in
most cases, the number of germinated seeds was comparable to the control and
standard groups (Figure 3, 4).

For wheat, at the concentrations of compounds 1-3, the germination energy
on the 3rd day ranged from 93.3% to 97.3%, and the laboratory germination
ranged from 93.3% to 98%, compared to the control (95.3%) and the TMTD
standard (91.3% and 96.0%). The damage caused by phytopathogenic fungi to
wheat seeds in the control group (without treatment) was 100%. However, when
compounds 1-3 were applied at concentrations of 0.001-0.1%, seed infection was
reduced to 12.6%-26%, while the TMTD standard resulted in a 0.6% infection
rate.

Table 1 - Herbicidal activity of standard 2.4 D and compound 1 at concentrations of 0.01-1 mg/ml

Variants Concentration, mg/ml Inhibition of Agrostis Inhibition of lettuce
bentgrass seeds, % seeds Latuc, %
2.4 D (standard) 0.01 20 80
0.03 40 80
0.1 60 100
0.3 60 100
0.5 80 100
1 100 100
Compound 1 0.01 0 0
0.03 0 20
0.1 0 0
0.3 0 20
0.5 0 20
1 0 20
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Standard 2.4 D (0.01-1 mg/ml) Compound 1 (0.01-1 mg/ml)
Agrostis (Bentgrass) seeds

Standard 2.4 D (0.01-1 mg/ml) Compound 1 (0.01-1 mg/ml)
Latuc seeds (lettuce)

Figure 2 — Herbicidal activity of standard 2.4 D and compound 1 at concentrations of 0.01-1 mg/ml on
seeds of Agrostis (bent grass) and Latuc (lettuce).
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Figure 3 — The effectiveness of treatment with compounds 1-3 on the sowing qualities and microflora
of wheat seeds at a concentration of 0.001-0.1%.
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In all experimental variants, both the germination energy and laboratory
germination were higher than those in the control and standard groups.
Additionally, a decrease in fungal and bacterial microflora in barley seeds was
observed. Regarding mold fungi (such as Mucor, Alternaria, Penicillium), the
highest percentage of damage was observed in the control group (77.3%), while
in the TMTD standard, the damage was 2.6%, and in the tested compounds 1-3,
the fungal damage ranged from 7.3% to 16%, respectively (Figure 4).
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Figure 4 — The effectiveness of treatment with compounds 1-3 on the sowing qualities and microflora
of barley seeds at a concentration of 0.001-0.1%.

As shown in Figure 4, compound 2 at a concentration of 0.01% exhibited
high laboratory germination of 100% in barley seeds, compared to the control
(92.0%) and the TMTD standard (94.6%). The number of affected seeds in
compound 2 treatment was 8.6%, whereas in the control (without treatment) it
was 73.3%, and with the TMTD standard, it was 2.6%.

4. Conclusion

As a result of the synthesis, a new N-heterocyclic dithiocarbamate and its
corresponding thioanhydrides of dithiocarbamic acids based on 2-oxopyrrolidine
were obtained. Their structures were confirmed by IR and 'H, *C NMR
spectroscopy. Laboratory screening demonstrated that the synthesized compounds
exhibited no phytotoxicity with respect to the sowing qualities of seeds; on the
contrary, they promoted the growth of plant shoots and roots. The study further
revealed that the heterocyclic thioanhydrides derived from 2-oxopyrrolidine-
based dithiocarbamate possess fungicidal activity and inhibit fungal and bacterial
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microflora. Notably, butyric 2-oxopyrrolidine-1-carbothioic thioanhydride
showed the highest laboratory germination rate for barley seeds at a concentration
of 0.01% (100%), with mold infection limited to 8.6%, compared to untreated
seeds (92.0% germination and 77.3% infection) and those treated with the TMTD
standard (94.6% germination and 2.6% infection).
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2-OKCOINUPPOJIUAUH HEI'T3IHJAETT JUTUOKAPBAMAT KOHE OHBIH
TUOAHI'MAPUATEPIHIH CUHTE3IL, K¥PbIJIbIMbI )KOHE OCY Il bIHTAJIAH/IBIPATBIH,
TFEPBULHUATIK )KOHE @ YHI'MUUATIK BEJICEHALIITTHIH BUOCKPUHUHI'T

E.C. Coiuesa'*, HM.Omen'?, M.C. MyKaHosa1'3
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Tyitingeme. Kipicne. Jana THiMIi eciMIIKTep 6CYiH bIHTaIaHIBIPFBINTAD JKOHE OCIMIIKTEpai
KOpFayIblH XHUMHSUIBIK KYpaJIapblH i3/1ey Ka3ipri arpOXMMHSHBIH ©3eKTi MIHAeTi OonbIl Kama Oepesi.
JKYMBICTBIH Makcamyl 2-OKCONMUPPOIMIMH HETi3iHAe NUTHOKapOaMaTr >KOHE OHBIH THOAHTHAPHUATEPIH
CHHTE3/Iey KOHE OCIMIIKTEp OCyiH peTTerimrep, repounuarep MeH (DYHTHLUATEP PETiHIE ONapiblH
aneyerin  Oaramay. Homuoicenep oicone  mankwliay. — 2-OKCONMUPPOIMAMH  HETI3iHAE  HATpHil
JMTHOKAapOaMaThl, OHBIH OYyTHJI JXKoHEe OEH30H 2-OKCOMMPpONUAUH-1-KapOoTHO THOaHruapuarepi 84%,
88% xoHe 67% mbIFBIMMEH cuHTe3aei. CUHTE3[eNreH KOCBUIBICTApAbIH KYPBUIBIMBI 3JIEMEHTTIK
tannay, UK crekrpnepi, H sxone *C SMP crneKTpocKOMHSCH JIEPEKTEP] HETIZIHIE AHBIKTAIIBI.
CuHTe3/1eNnreH KOCBUTBICTAp/IbIH OCY /Il BIHTAIAHBIPFBIIL, TepOUIMATIK JKoHe PYHTUIMATIK OeICeHIiTiKKe
OacTankpl 3epTXaHANBIK CKPUHUHII Kypri3ingi. KopeimeinOwl. bupmait  TYKbIMBIH —HaTpuilt  2-
OKCONMPPOIUANH-1- KapOogutnoatbiMeH 100 Mr/n KOHIEHTpauUMsCHIHIA OHJECY OHYMIH >KOFaphl
KepceTKimTepiH, OakpulaymMeH canbicTolpranga 70% xxome KN-2 xxome AN-16 craHmapTTapbIMeH
oHIeyMeH caiblcTbipranaa 80%  3eprxaHanblK — eHrimTik  90%  KOFapbUIaFaHBIH — KOPCETTI.
OuToyBITTHUIBIKTEL Tangay HoTwkesepi 0.01-1 mr/mn koHuenTpamusaga 1 KocbuIbIc Agrostis skoHe
Lactuca TyKbIMIapbIHBIH TYKbIM ce0y camachlHa Tepic ocep eTIEeHTIHIH, KepiCiHIle KapKbIHObI ecyiHe
pIKIan eTeTiHiH kepcerti. COHBIMEH Kartap, HATpuil AWTHOKapOamaThl JKOHE OHBIH THOAHTHIPHIATEPI
terpamerunTuypamancyiabun (TMTJ]) cranmapTeiMeH caibiCThIpFaHia (QYHTHIUATIK OeICceHIiTiK
KepcerTi. OmnmenmereH  Oakputayna  Oupjaii  MeH  aprma  TYKBIMIAPBIHBIH  (puTOmaToreHai
caHpIpayKyJlaKTapMeH 3aKbIMIaHy JeHredi codkecinme 100% sxone 77.3% xypamsl. An TMT]]
naiigananran kezne 0.4% sxome 2.6% Oonca, 0.001-0.1% xoHueHTpanusiceiHaa 1-3 KOCBUIBICTAPMEH
eHey Ounait yurin 12.6-26% xone apma yurin 7.3-16% neliid 3akbIMIaHy ACHTeiliH TOMEHACTTI.

Tyiiin ce31ep: 2-0KCONMUPPOIHINH, TUTHOKAPOAMAT, THOAHTHAPUITED, OCY/Ii BIHTAIAHIBIPATHIH,
TrepOUIHMATIK XKoHEe QYHTHIIUATIK OeCeHATIK.
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Coviueea Enena Cepzeegna™ Xumusi 26UILIMOAPBIHBIY KAHOUOAMbL
Omen Hazvimzyn Meiipamiplzot Mazucmpanm
Mpykanosa Mepyepm Cucenbexosna Xumus 2bLI6IMOAPBIHBIY KAHOUOAM bl

CHUHTE3, CTPYKTYPA U BAOCKPUHUHI POCTCTUMYJIMPYIOIIEA, TEPBULIATHOMN
A OYHIr'HUUAHOU AKTUBHOCTHU JUTUOKAPBAMATA U EI'O THOAHI'MAPUIOB HA
OCHOBE 2-OKCOIIUPPOJIMJITUHA

E.C. Coiuesa™', HM. Omen*?, M.C. Mykauosa1'3

YUncmumym xumuveckux nayx umenu A.5. Bexmyposa, Anmamot, Kazaxcman
2Kasaxcmancko-Bpumanckuii mexuuyveckuii ynueepcumem, Anmamot, Kazaxcman
3Kazaxcxuii nayuonanvuuiii yuusepcumem umenu anb-Papabu, Anmameot, Kazaxcman
*E-mail: yelena-sycheva@yandex.kz

Pe3tome. Bseoenue. Tlonck HOBBIX 3((GEKTUBHBIX CTUMYIIATOPOB POCTA PACTCHUI U XUMHUYECKHUX CPEICTB
3alUThl PACTCHHH OCTACTCsl aKTyaJbHOW 3afadell COBPEMEHHOW arpoXumuu. [lenvio OanHOU pabomsi
SBIISUICS. CHHTE3 JUTHOKapOamaTa M ero THOAHTHIPHIOB HAa OCHOBE 2-OKCONMPPOJIMIMHA M OLICHKA HX
MOTEHIMalla B KaueCTBE PEryISTOPOB POCTa PACTCHHI, repOUIUIOB M (QYHIMIUIOB. Pesyrvmamel u
o6cydcoenue. CHHTE3UPOBAaHBI JUTHOKapOaMaT HATPUsl Ha OCHOBE 2-OKCOMUPPOJIMINHA, €ro OyTHIIOBBIH
n OCH30MHBIH 2-0KCOMUPPOIUANH-1-KapOOTHOEBbIE THOAHTMAPHUIBI ¢ Bbixogamu 84%, 88% u 67%,
cOOTBETCTBEHHO. CTpPOCHHME CHHTE3MPOBAHHBIX COCIMHCHMII YCTAaHOBJICHO HA OCHOBAHMH JAHHBIX
snemenTHoro amanusa, MK croekrpos, crnekrpockonuu SIMP 'H u *°C. TlposemeH nepBHuHbIH
71a00PaTOPHBI CKPUHUHI CHHTE3HPOBAHHBIX COCAMHEHMH HA POCTCTUMYJIHPYIOLIYIO, TepOULMAHYI0 U
(GYHTMLMIHYIO aKTMBHOCTb. 3axmouenue. Bblcokue IokasaTend NpopacTaHHs HAOIIOJANIUCh IIPU
00paboTKe CeMSH IIICHUIIBI 2-0KCOMUPPONIHINH-1-kapOoUTHOATOM HAaTpUs B KOoHIEeHTpanuu 100 mr/i,
yto npuBeno K 90% nabopaTtopHoit BcxoxecTu 1o cpaBHenuio ¢ 70% B kontpoie u 80% npu o6padoTkax
crangapramu KN-2 1 AN-16. AHanu3 GUTOTOKCHYHOCTH TOKa3all, YTO COeJUHEHHE | B KOHIIEHTpALUIX
0.01-1 mr/mn He OKa3bIBaeT OTPULIATEIILHOTO BIMSHUS Ha MOCEBHbIE KauecTBa ceMsiH Agrostis u Lactuca,
a Hao0OpOT CIOCOOCTBYeT HMHTCHCHBHOMY pocTy. Kpome Toro, murmokapbamar HATpus U €ro
THOAHTUIPUIBl  TNPOSBUIM  (DYHTHIMAHYIO  aKTHBHOCTb,  CONOCTABUMYIO  CO  CTaHIApTOM
terpameruntuypamaucyiabun  (TMT). VYpoBeHp 3apakeHHs CeMsH IMIICHHIBI M  SYMEHS
¢uronaroreHHsIMH rpubamu B HeoOpaboTaHHOM KoHTposie coctaBust 100% u 77,3%, cOOTBETCTBEHHO.
Tornaa kak, o0padotka coenuHeHusmu 1-3 B konnentpamuu 0.001-0.1% cHu3MIIA ypOBEHD 3apakeHUsl 10
12.6-26% nns menuisl u 7.3-16% pist sumens no cpaBHenuto ¢ 0.4% u 2.6% mpu MCHONB30BaHUH
TMTU.

KiioueBbie ci10Ba: 2-0KCOMMPPOIIUANH, TUTHOKAPOAMAT, THOAHTHAPHU/IBL, POCTCTHMYIAPYOIIAs,
repOuImaHas 1 GYHTULUIHAS aKTUBHOCTb.

Cotueea Enena Cepzeesna™ Kanouoam xumuueckux nayxk, e-mail:
yelena-sycheva@yandex.kz
Omen Hazvimeyno Metipamxuisol Maeucmpanm, e-mail: nazimgyl5@gmail.com

Mpyxkanosa Mepyepm Cucenbexosna  Kanouoam xumuueckux Hayx,
e-mail: chem mukan@mail.ru

References

1. Liu S.-J., Zhao Q., Peng C., Mao Q., Wu F., Zhang F.-H., Feng Q.-S., He G., Han B. Design,
synthesis, and biological evaluation of nitroisoxazole-containing spiro[pyrrolidin-oxindole] derivatives as
novel glutathione peroxidase 4/mouse double minute 2 dual inhibitors that inhibit breast adenocarcinoma
cell proliferation. Eur. J. Med. Chem. 2021, 217, 113359. DOI:10.1016/j.ejmech.2021.113359

2. Muralidharan V.P., Alagumuthu M., lyer S.K. lodine catalyzed three component synthesis of 1-
((2-hydroxy naphthalen-1-yl)(phenyl)(methyl))pyrrolidin-2-one derivatives: Rationale as potent PI3K
inhibitors and anticancer agents. Bioorg. Med. Chem. Lett. 2017, 27, No.11, 2510-2514.
DOI:10.1016/j.bmcl.2017.03.093

120


mailto:yelena-sycheva@yandex.kz
mailto:yelena-sycheva@yandex.kz
mailto:Nazimgyl5@gmail.com
mailto:chem_mukan@mail.ru
https://www.sciencedirect.com/author/7401797859/cheng-peng
Eur.%20J.%20Med.%20Chem
https://www.sciencedirect.com/journal/european-journal-of-medicinal-chemistry/vol/217/suppl/C
https://doi.org/10.1016/j.ejmech.2021.113359
https://www.sciencedirect.com/journal/bioorganic-and-medicinal-chemistry-letters
https://doi.org/10.1016/j.bmcl.2017.03.093

ISSN 1813-1107, elSSN 2710-1185 MNe 2, 2025

3.Huang Q.-Y., Zheng Z.-B., Diao Y.-P. Synthesis, characterization and anticancer activity of a
Cd(11) complex with in situ formation of (E)-1-(5-chloro-2-hydroxy-benzylideneamino)-pyrrolidin-2-one
ligand. J. Mol. Struct. 2015, 1088, 118-122. DOI: 10.1016/j.molstruc.2015.02.022

4.Geesi M.H., Ouerghi O., Dehbi O., Riadi Y. Metal-doped TiO2 nanocatalysts in an MXz/urea
mixture for the synthesis of benzothiazoles bearing substituted pyrrolidin-2-ones: Enhanced catalytic
performance and antibacterial activity. J. of Environ. Chem. Eng. 2021, 9, No.4, 105344. DOI:
10.1016/j.jece.2021.105344

5.Dascalu A.-E., Ghinet A, Lipka E., Furman C., Rigo B., Fayeulle A., Billamboz M. Design,
synthesis and evaluation of hydrazine and acyl hydrazone derivatives of 5-pyrrolidin-2-one as antifungal
agents. Bioorg. .Med. Chem. Lett. 2020, 30, No.13, 127220. DOI: 10.1016/j.bmcl.2020.127220

6.Ye.S. Sycheva, M.S. Mukanova*, D.B. Markina, G.S. Mukan. Synthesis and biological studies of
novel dithiocarbamic-thioanhydrides. Scientific Reports. 2024, 14, 24778. DOI:10.1038/s41598-024-
73260-8

7.Zareba P., Dudek M., Lustyk K., Siwek A., Starowicz G., Bednarski M., Nowinski L., Razny K.,
Sapa J., Malawska B., Kulig K. a-Adrenoceptor antagonistic and hypotensive properties of novel
arylpiperazine derivatives of pyrrolidin-2-one. Bioorg. Med. Chem. 2015, 23, No.9, 2104-2111.
DOI:10.1016/j.bmc.2015.03.009

8.Sapa J., Zygmunt M., Kulig K., Malawska B., Dudek M., Filipek B., Bednarski M., Kusak A.,
Nowak G. Evaluation of anticonvulsant activity of novel pyrrolidin-2-one derivatives. Pharmacol.
Reports. 2014, 66, No.4, 708-711. DOI:10.1016/j.pharep.2014.02.014

9.Kulig K., Spieces C., Sapa J., Caspers C., Filipek B., Malawska B.. Synthesis and
pharmacological evaluation of pyrrolidin-2-one derivatives as antiarrhythmic, antihypertensive and a-
adrenolytic agents. Pharmacol. Reports. 2010, 62, No.1, 68-85. DOI:10.1016/S1734-1140(10)70244-9

10. Gupta M., Ojha M., Yadav D., Pant S., Yadav R. Novel Benzylated (Pyrrolidin-2-
one)/(Imidazolidin-2-one) Derivatives as Potential Anti-Alzheimer’s Agents: Synthesis and
Pharmacological Investigations. ACS Chem. Neurosci. 2020, 11, No.18, 2849-2860. DOI:
10.1021/acschemneuro.0c00403

121


J.%20Mol.%20Struct.
https://doi.org/10.1016/j.molstruc.2015.02.022
https://www.sciencedirect.com/journal/journal-of-environmental-chemical-engineering
https://doi.org/10.1016/j.jece.2021.105344
https://www.sciencedirect.com/journal/bioorganic-and-medicinal-chemistry-letters
https://doi.org/10.1016/j.bmcl.2020.127220
https://doi.org/10.1038/s41598-024-73260-8
https://doi.org/10.1038/s41598-024-73260-8
https://www.sciencedirect.com/author/6602911437/jacek-sapa
https://www.sciencedirect.com/journal/bioorganic-and-medicinal-chemistry
https://doi.org/10.1016/j.bmc.2015.03.009
https://www.sciencedirect.com/author/6602911437/jacek-sapa
https://www.sciencedirect.com/journal/pharmacological-reports
https://www.sciencedirect.com/journal/pharmacological-reports
https://doi.org/10.1016/j.pharep.2014.02.014
https://www.sciencedirect.com/author/6602911437/jacek-sapa
https://www.sciencedirect.com/journal/pharmacological-reports
https://doi.org/10.1016/S1734-1140(10)70244-9
https://www.sciencedirect.com/org/journal/acs-chemical-neuroscience
https://doi.org/10.1021/acschemneuro.0c00403

