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The aim of the work is to develop preparative methods for the synthesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio)acetic acids, to study the esterification reaction in this regard, to study physical and chemical properties of the obtained substances,
and to predict their toxicity.

Materials and methods. Compounds were synthesized using reagents and solvents qualified as “ch.p.”. The IUPAC nomenclature as
supplemented was used during the preparation. The melting temperature was determined with the capillary method according to HFC
(2.2.14) on the device PTP (M). Elemental analysis was determined with the ELEMENTAR vario EL cube analyzer (manufactured in
Germany) (standard — sulfonamide). IR spectra were recorded using spectrophotometer Specord M-80 (manufactured in Germany) within
the range of 4000-500 cm' (scanning was performed under the following conditions: slot program 3.0, time constant —1 = 3 s, scanning
time 34 min, samples were analyzed in the form of tablets with potassium bromide). 'H NMR spectra were recorded using Varian VXR-300
spectrophotometer (manufactured in the USA), dimethyl sulfoxide-D solvent, and tetramethylsilane was used as an internal standard. The
spectra were decoded using the computer program ADVASP 1.43. Thin layer chromatography was performed using Sorbfil plates (analytical,
size 10 x 15 cm, base: polymer substrate, sorbent: silica gel STX-1A, grain: 5-17 um, layer thickness: 110 m combination - silicazole).

Results. The synthesis of new 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids was carried out. These products
became a basis for synthesis of a number of relevant esters. Physical and chemical properties were investigated for the synthesized
compounds. The structure of the obtained substances was confirmed by elemental analysis, IR-spectroscopy, 'H NMR-spectrometry, and
their individuality were established by thin-layer chromatography. Computer GUSAR-online prediction of acute toxicity of 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2 4-triazole-3-yl)thio)acetic acids and their esters was performed.

Conclusions. Preparative methods for the synthesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids have
been developed, for which esterification reactions have been studied. Thus, physical and chemical properties of the received substances
were investigated, and indicators of their toxicity were predicted.

Key words: 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids, esters, toxicity indicators.
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CuHTe3 i nepeTBOpPeHHs B psAay 2-((5-(2,4- Ta 3,4-aumeTokcucheHin)-3H-1,2,4-tpiason-3-in)tio)auetaTtHux kucnor
[. B. DoB6Hs, A. . KannaywweHko, 0. C. ®ponosa

MeTa po6oTn — po3pobutn npenapartuBHi MeToamkn cuHTesy 2-((5-(2,4- Ta 3,4-gumetokcudeHin)-3H-1,2,4-Tpiason-3-in)Tio)aueTaTHnx
KUCNOT, NS SKUX BUBYUTK peakLito ectepudikalii, 4OCMiANTY (i3nKo-XiMiuHI BNAaCTUBOCTI PEYOBWH, LLO OTPUManu, Ta CNporHo3yBaTu
napameTpy IXHbOI TOKCUYHOCTI.

Matepianu Ta metoau. CUHTE3 CMOMyK BUKOHANMM 3 BUKOPUCTAHHSAM PEaKTWBIB i PO3YMHHUKIB, L0 MatoTb KBanidikauito «x.4.». Iig vyac
nigrotoe4oi po6otu Bukopuctany HomeHknatypy IUPAC i3 fonoBHeHHsMK. TemnepaTypy nnaBneHHs BU3Ha4arnm kaninspHum crnocobom
3a oY (2.2.14) va npunagi MNTM (M). EnemeHTHuin aHani3 BukoHanu Ha aHanisatopi ELEMENTAR vario EL cube (®PH) (ctaHgapt —
cynbchaHinamig). I4-cnektpu 3anucyBanu, BUKOpUCTOBYtoUM cnekTpodhoTometp Specord M-80 (PPH) B obnacti 4000-500 cm' (ckaHy-
BaHHS 34iNCHIOBAnNM B Takux ymoBax: LWinsoea nporpama 3.0, nocTiiHa Yacy — T = 3 ¢, Yac ckaHyBaHHA — 34 xB, Npobu aHanisysanm
y BUrnsai Tabnertok i3 kani 6pomigom). 'H AMP-cnekTpn peecTpyBanu 3 BUKOpPUCTaHHAM cnekTpodoTomeTpa Varian VXR-300 (CLUA),
PO3YMHHUK — AMMETUNCYNbAOKCKA-Dy, sk BHYTPILLHIA CTaHAapT BUKOpUCTanN TeTpameTuncunaH. CrekTpu posiundpysanm 3a [4oroMo-
roto komn'totepHoi nporpamn ADVASP 1.43. ToHkoLwapoBy xpomatorpadito BUKOHanM, BUKOPUCTOBYHOUM NacTuHKK Sorbfil (aHaniTuyHi,
po3mip 10 x 15 cm, ocHoBa — monimepHa nigknagka, copbeHt — cunikarens CTX-1A, 3epHo — 5-17 mkm, ToBWwMHa wapy — 110 Mkm,
PEYOBMHA [NS CMOMYYEHHS1 — CUNiKasonb).
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Synthesis and transformation in the series of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids

Pesynkratu. 3piicHnnu cuHTes Hosux 2-((5-(2,4- Ta 3,4-aumeTokcudeHin)-3H-1,2,4-Tpiason-3-in)Tio)aueTaTHmux KUCMOT, WO cTanm
OCHOBOK OTPVMMaHHS psdy BiANOBiAHMX ecTepi. [ocnignnu ¢isnko-xiMivHi BNacTMBOCTI CMHTE30BaHWX cnonyk. byaoBy pevoBuH nig-
TBEPAKEHO 32 JOMOMOTOK eneMeHTHoro aHaniay, I4-cnektpockonii Ta 'H AMP-cnekTpomeTpii, a ixHs iHAMBIZyanbHICTL BCTaHOBMEHa
METOLOM TOHKOLIapoBoi xpomatorpadii. BukoHanu komn’'totepHe GUSAR-online nporHo3yBaHHS rocTpoi TokcuyHocTi 2-((5-(2,4- Ta
3,4-oumetokcndenin)-3H-1,2,4-Tpiason-3-in)Tio)aueTaTHrX KUCIOT Ta iXHiX ecTepis.

BuicHoBku. Po3pobunu npenapatunsHi metoauku cuHtesy 2-((5-(2,4- Ta 3,4-aumetokcudenin)-3H-1,2,4-Tpiason-3-in)Tio)aLeTaTHuX KUCOT,
ANS SKUX BUBYMIM peakuii ectepudikauii. focnignnm ¢isvko-xiMivHi BNaCcTUBOCTI PEYOBWH, WO ogepxanu, 34iNCHUNN NPOrHO3yBaHHs
NMOKa3HUKIB IXHbOT TOKCUYHOCTI.

Kntouogi cnoea: 2-((5-(2,4- Ta 3,4-gumetokcnderin)-3H-1,2,4-Tpiason-3-in)Tio)aueTaTHi KUCNOTH, eCTepU, NOKA3HUKN TOKCUYHOCTI.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeaWYHOI Hayku Ta npakTukm. 2021. T. 14, Ne 1(35). C. 12-16

CuHTe3 v npeBpalleHus B pagy 2-((5-(2,4- n 3,4-apumeTokcncrennn)-3H-1,2,4-Tpuason-3-un)Tuo)aueTaTHbIX KUCIOT
[. B. [Dos6Hs, A. . KannaywweHko, 0. C. ®ponosa

Llen paboTkl — paspaboratb npenapaTtvBHble MeToauku cuHtesa 2-((5-(2,4 n 3,4-pumetokcndpenun)-3H-1,2,4-tpuason-3-1n)Tmo)
aueTaTHbIX KUCIOT, 415 KOTOPbIX U3YUYUTb peakLyio acTepedrkaLmm, McCrnenoBaThb U3NKO-XMMUYECKWE CBOWCTBA NOMYYeHHbIX BELLECTB,
CMPOrHO31pOBaTh NapaMeTpbl UX TOKCUYHOCTW.

Matepuansi u metoabl. CUHTE3 COEAMHEHMIA NPOBELEH C UCMOMNb30BaHWEM PEAKTVBOB W PacTBOPUTENEN, UMEKLLMX KBaNUDUKaLMIO
«x.4.». INpn nogrotoBke paboTbl ncnonb3oBanu HomeHknatypy IUPAC ¢ gononHeHusimu. Temnepatypy nnaBneHus onpeaensnv ka-
nRnspHeIM cnocobom no MY (2.2.14) Ha npubope MTI (M). SnemeHTHbLIN aHanus npoBeAeH Ha aHanudatope ELEMENTAR vario EL
cube (®PT) (ctaHgapT — cynbdaHunamug). VIK-cnekTpbl 3anucbiBany ¢ Mcnonb3oBaHneM cnektpodotomerpa Specord M-80 (®PI) B
obnactu 4000-500 cm™' (ckaHMpOBaHWE OCYLLECTBISMNM B TakUX YCIIOBUSIX: LeneBas nporpamma 3.0, NOCTOsiHHas BpeMeHn —T = 3 c,
BpeMsi CKaHWpoBaHUs — 34 MuH, Npobbl aHanu3vnpoBany B Buae Tabnetok ¢ kanuin 6pomugom). 'H AMP-cnekTpbl peructpupoBanu ¢
ucnons3osaHuem cnektpogpotometpa Varian VXR-300 (CLUA), pactsoputens —aumetuncynbgokena-Dg, B ka4ecTse BHYTPEHHEro CTaH-
JapTa 1cnonb3oBaH TeTpaMmeTuncunaH. CnekTpbl paclundgpoBani ¢ NOMOLLbH KOMMbioTepHoi nporpammbl ADVASP 1.43. ToHkocnonHast
Xpomarorpachus nposegeHa ¢ npumeHeHnem nnactuHok Sorbfil (aHanuTnueckue, pasmep 10 x 15 cM, 0OcCHOBa — NONMMEpPHas NOANoXKa,
copbeHT — cunukarens CTX-1A, 3epHo — 5-17 MKM, TonwwmHa cnosi — 110 MKM, BELLECTBO A1 CBA3bIBAHNS — CUIKKA30Sb).

Pesynirathl. MpoBeaeH cuHTes HOBbIX 2-((5-(2,4 u 3,4-gumeTokendennn)-3H-1,2,4-Tprason-3-1n)Tmo)aueTaTHbiX KUCMOT, CTaBLUKX OC-
HOBOW NOMNy4YeHust psiga COOTBETCTBYHOLLMX 3CPMPOB. M3yunniu dmanko-xumMmyeckmne CBONCTBA CHTE3MPOBAHHbIX coeaunHeHUn. CTpoeHue
BELLECTB NOATBEPKAEHO C MOMOLLbIO 3NIEMEHTHOrO aHanu3a, UK-cnektpockonuu v 'H AMP-crnekTpoMeTpum, a ux MHAMBMAYaNbHOCTb
yCTaHOBMEeHa METOAOM TOHKOCIOWHON xpomatorpacduu. MposeneHo komnbiotepHoe GUSAR-online nporHo3vnpoBaHmne 0CTpoi TOKCUY-
HocTu 2-((5-(2,4 v 3,4-pumeTokeundpennn)-3H-1,2,4-Tpnason-3-1n)T1o)aleTaTHbIX KUCMOT 1 UX achrpoB.

BriBoakl. PaspaboraHbl npenapaTtuBHble METOANKM CUHTe3a 2-((5-(2,4 v 3,4-aumeTokcundennn)-3H-1,2,4-tpuason-3-1n)Tmo)aueTaTHbix
KVCOT, 4715 KOTOPbIX M3YYeHbl peakLmn acTepudmkaLmi. iccrneoBaHbl hn3nKO-XMMUYECKE CBOWCTBA NOMy4YEHHbIX BELLECTB, NPOBEAEHO
MPOrHO3MPOBaHKE NoKasaTenemn nx TOKCUYHOCTH.

KntoueBsie cnoBa: 2-((5-(2,4 v 3,4-pumeTokendernn)-3H-1,2,4-Tpuason-3-1n)Tro)aleTaTHbIe KUCTOTbI, CIOXHbIe 3dUpbl, NoKasaTenm
TOKCUYHOCTW.

AKTyanbHble Bonpocbl hapmaLeBTU4eCKOM U MeaULIMHCKON HayKku u npakTuku. 2021. T. 14, Ne 1(35). C. 12-16

Almost every year, unknown diseases, that require specific
treatment, appear; unfortunately, existing drugs are not
effective for some of them. Therefore, today the creation
of affordable domestically manufactured drugs with a wide
range of pharmacological activity remains an urgent task of
pharmacy.

Analysis of the modern literature [ 1-5] indicates the pros-
pects for the search for biologically active substances among
2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio) acetic acids and their esters. Analysis of the work of
the scientific school of ZSMU, namely the dissertation [1]
and articles [2—5], demonstrates that compounds containing
2-, 3-, 4-methoxy and 3,4,5-trimethoxyphenyl substituents
are highly active antimicrobial, antifungal agents and can
be the basis for the creation of promising drugs [2—4]. The
pharmacological activity of 2-((5-(2,4- and 3,4-dimethoxy-
phenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids and their
esters has not been sufficiently studied. Therefore, the syn-
thesis, study of physicochemical and biological properties

of 1,2,4-triazole-3-thioacetic acids containing 2,4- and
3,4-dimethoxyphenyl substituents, as well as acid esters, from
our point of view have scientific novelty and theoretical and
practical significance.

Aim

The purpose of the work is to develop preparative methods
for the synthesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-
1,2,4-triazole-3-yl)thio)acetic acids, to study the esterification
reaction in this regard, to study physical and chemical proper-
ties of the obtained substances, and to predict their toxicity.

Materials and methods

In the course of practical part of the research, 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic
acids were synthesized (compounds 2.5, 2.8, Fig. 1). This
class of compounds was obtained in two ways. In the first
case, the production of acids was carried out by the reaction
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between 5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-tri-
azole-3-thions (compounds 2.1, 2.2, Fig. 1) and monochloro-
acetic acid in the alkaline environment. As a solvent, a mixture
of water and dimethylformamide in a ratio of 1 : 1 was used.

The second method was based on the interaction of ((5-
(2,4- and 3,4-dimethoxyphenyl)-3H-1,2 4-triazole-3-yl)thio)
acetonitrile (compounds 2.3, 2.4, Fig. 1) with hydrochloric
acid; water was used as a solvent.

Esters of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-
triazole-3-yl)thio)acetic acids were synthesized in order to
reduce the acidic properties and prolong the biological action.

It is known that esters of 2-(1,2,4-triazole-3-ylthio)acetic
acids demonstrate diuretic, neuroleptic, anti-inflammatory,
moderate antimicrobial and other types of biological activity
[3-5]. Moreover, the strength of these compounds action is
influenced by both the substituents of 1,2,4-triazole nucleus,
and the structure of a complex ester group.

Acid esters have high biological activity and can also
be intermediates for the synthesis of amides, hydrazides,
ylidene hydrazides, and bicyclic structures — derivatives of
1,2,4-triazole.

Esters of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-
1,2,4-triazole-3-yl)thio)acetic acids (compounds 2.6, 2.7,
2.9, 2.10, Fig. 2) were obtained by a method involving
the interaction of the corresponding 5-(2,4- and 3,4-dime-
thoxyphenyl)-3H-1,2,4-triazole-3-thione (compounds 2.1,
2.2, Fig. 2) with methyl or ethyl chloroacetic acid ester in
the presence of an equimolecular amount of alkali.

In order to achieve better yields of products and their higher
purity, another method was used to obtain esters of 2-((5-(2,4-
and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic
acids (compounds 2.6,2.7,2.9, 2.10, Fig. 2), which involves
the esterification of the above mentioned acids (compounds
2.5, 2.8) with methyl and ethyl alcohols in the presence of a
catalytic amount of concentrated sulfuric acid. After the reac-
tion, the excess alcohol was evaporated, the residue was first
thoroughly washed with sodium bicarbonate solution (to pH
7-8), then with water (to pH 7), the precipitate was filtered
off, further washed with water and dried.

Samples of esters of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-
3H-1,2,4-triazole-3-yl)thio)acetic acids (compounds 2.6, 2.7,
2.9,2.10, Fig. 2) were obtained by two methods that did not
result in melting point depression.

After recrystallization, the individuation of 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-ylthio))acetic
acids (compounds 2.5, 2.8) and their esters (compounds 2.6,
2.7,2.9,2.10) was confirmed by a complex use of elemental
analysis, IR-spectrophotometry and their individuality was
confirmed chromatographically. The results of the elemental
analysis were confirmed with the data on the percentage
of elements (C, H, N, S) in the samples of the obtained
compounds. There were absorption bands -C = N —
groups (in the cycle) at 1563—-1603 cm!, absorption bands
of the aromatic ring at 1614-1598 cm! in the IR-spectra of
all synthesized compounds. There were absorption bands of
CH,-COOH groups at 1760 cm™ in the IR-spectra of acids
(compounds 2.5, 2.8) [6]. Moreover, the IR spectra of esters

N—NH
s
CH,
2.1,2.2 H,0, NGOHZCOOH
()
Hncy N—NH H
/ 2O
R/<N/)\S/C\C\//
OH
2564 %, 2.857 %
@)
\8\\’\0
2

N—NH H, N
2
R/<N/)\S/C\C//
23,24

R = 2,4-dimethoxyphenyl (2.1, 2.3, 2.5), 3,4-dimethoxyphenyl (2.2, 2.4, 2.8)

Fig. 1. Scheme of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-
triazole-3-yl)thio)acetic acids (compounds 2.5, 2.8) synthesis.

N—_NH CICH,COOR,
/
R/< AS
N
H
21,22
l;l—NH Ho o
2
R/< /)\s/ ~
N {
OR,
2.6 77 %, 2.7 67 %, 2.9 73 %,2.1079 %
l;l—NH Ho o R,OH T
C o
R/<N/)\S/ g/ H,S0,
OH
25,28

R = 2,4-dimethoxyphenyl (2.1, 2.5, 2.6, 2.7), 3,4-dimethoxyphenyl (2.2, 2.8, 2.9, 2.10)
R,=CH,(26,27),CH,(29,2.10)

Fig. 2. Scheme of synthesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-
3H-1,2,4-triazole-3-yl)thio)acetic acids (compounds 2.6, 2.7, 2.9,
2.10) esters.

(compounds 2.6,2.7,2.9, 2.10) were additionally characte-
rized by the absorption bands of CO-C groups in the range
of 12831227 cm [6]. "H NMR-spectra of 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic
acids (compounds 2.5, 2.8) and their esters (compounds
2.6,2.7,2.9, 2.10) were characterized by the presence of
multiple signals of aromatic protons at 6.64—7.83 ppm,
doublet signals of protons of methoxy groups at 3.65-3.90
ppm, singlet signals of the thiomethylene group have also
been recorded at 3.32-3.43 ppm. In acetic acids, charac-
teristic singlet signals of carboxyl groups were present at
12.32-12.34 ppm, and in esters of acetic acids there were
signals of protons of the methyl group of the alcohol residue
at 1.23-3.87 ppm.

The individuality of the synthesized compounds was
proved by thin layer chromatography. The acetone : hexane :
propanol 2 : 1 : 1 system was used as the mobile medium.
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Synthesis and transformation in the series of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic acids

2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-triazol-3-
yl)thio)acetic acid (compounds 2.5, 2.8)

Method A. In a glass of 250 ml 1 mole of the corresponding
acetonitrile (2.3, 2.4) nitrile and 65 ml of hydrochloric acid
were put, dissolved and left at room temperature for 5 days.
Then 200 ml of water were added, precipitated, and the whole
mixture was filtered off and dried.

Method B. 1 mole of the corresponding 5-(2,4- or 3,4-di-
methoxyphenyl)-3H-1,2,4-triazole-3-thione (compound 2.1),
dissolved in 20 ml of dimethylformamide, was put into a
250 ml round bottom flask, equipped with a reflux condens-
er. 1 mole of NaOH (pre-dissolved in 20 ml of water) and
1 mole of monochloroacetic acid were added. It was heated
to the pH of the solution in a slightly acidic medium, after
which the resulting solution was evaporated.

As aresult of the reactions, the following compounds were
obtained: yellow (2.5) and orange (2.8) crystalline substances
insoluble in water, soluble in solutions of alkalis and alkali
metal carbonates, as well as in organic solvents and solutions
of mineral acids. For analysis, substances were recrystallized
from a mixture of dimethylformamide-water 2 : 1.

2-((5-(2,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio)acetic acid (2.5). Yield 82 %, m.p. = 143-145 °C.
Adsorption maxima in IR- spectra Ve eyete = 1598 cm;
Vi = 1388/1436 cm™; V, = 1609 cm™; V= 701 cm™.
'"H NMR (400 MHz, DMSO d6) d 3.32 (2H, s, S-CH,);
3.84-3.90 (6H, d, O-CH,); 4.2 (1H, s, CH); 6.67-7.83(3H,
m, C,H,); 12.34 (1H, s, COOH). Calcd for C ,H,,N.O,S %:
C, 48.81; H, 4.44; N, 14.23; S, 10.86. Found %: C, 48 82;
H, 4.45; N, 14.21; S, 10.86.

2-((5-(3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio)acetic acid (2.8). Yield 83 %, m.p.= 82-84 °C.
Adsorption maxima in IR-spectra V_ eyele — = 1602 cm;
Vie = 1370/1438 em; V, = 1601 cm™; V = 694 cm™.
'"H NMR (400 MHz, DMSO d6) d 3.38 (2H s, S-CH,);
3.65-3.83 (6H, d, O-CH,); 4.22 (1H, s, CH); 6.98-7.49 (3H,
m, CH,); 12.32 (1H, s, COOH). Calcd for C ;H ,N.O,S %:
C, 48.81; H, 4.44; N, 14.23; S, 10.86. Found %: C, 48 82;
H, 4.45; N, 14.21; S, 10.86.

Esters of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-
triazole-3-yl)thio)acetic acids (compounds 2.6, 2.7, 2.9, 2.10).

Method A. To a solution of 0.01 mole of sodium hydroxide
in 5 ml of water, 0.01 mole of the corresponding 5-R-1,2,4-
triazole-3-thione (2.1, 2.2) in 50 ml of ethanol and 0.01 mole
of monochloroacetic acid methyl ester were added. The
mixture was boiled for 5 hours, the solvent was evaporated,
the residue was washed with distilled water, and crystallized
from a mixture of ethanol-water 3:1.

Method B. A mixture of 0.01 mole of the corresponding
2-((5-(2,4- or 3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)
thio)acetic acid (compound 2.5, 2.8), 30 ml of alcohol (metha-
nol, ethanol) and 0.5 ml of concentrated sulfuric acid was
boiled for 10 hours, the solvent was evaporated, the residue
was neutralized with sodium bicarbonate solution, which
resulted in obtaining compounds 2.6, 2.7, 2.9, 2.10. White
crystalline substances were insoluble in solutions of alkalis
and alkali metal carbonates, sparingly soluble in water, and

soluble in organic solvents. For analysis, it was purified by
recrystallization from ethanol-water 3 : 1.

Methyl 2-((5-(2,4-dimethoxyphenyl)-3H-1,2,4-triazole-
3-yl)thio)acetate (2.6). Yield 77 %, m.p.= 118-120 °C.
Adsorption maxima in IR-spectra Ve eyele — = 1603 cm™;
Vs =1367/1444 cm'; V, = 1598 cm™; V = 1663 cm’';
Veoe= 1283 em™; V = 693 em™. 'H NMR (400 MHz,
DMSO0-d6) d 3.40 (2H, s, S-CH,); 3.87 (3H, s, CH,); 3.86—
3.89 (6H, d, O-CH,); 4.18 (1H, s, CH); 6.67-7.81 (3H, m,

H.). CalcdforC13H15N304S %: C,50.48;H,4.89; N, 13.58;
S, 10.36. Found %: C, 50.50; H, 4.90; N, 13.56; S, 10.35.

Ethyl 2—((5-(2,4—dimeth0xyphenyl)-3H-],2,4-triazole-
3-yl)thio)acetate (2.7). Yield 67 %, m.p.= 129-131 °C.
Adsorption maxima in IR-spectra V. = 1598 cm™;
Vel . = 1383/1438 em; V, = 1603 em™; V= 1723
cm1 V = 1227 em™; V= 700 cm™. 'H NMR (400
MHz, DMSO-d6) d 1.25(3H, s, CH,); 3.43 (2H, s, S-CH,);
3.80-3.86 (6H, d, O-CH,); 4.23 (1H, s, CH); 6.64-7.77 (3H,
m, C H,). Calcd for C14H17N3O4S %: C, 52.00; H, 5.30; N
12.99;S,9.91. Found %: C,51.99;H, 5.28;N, 13.00; S, 9.90.

Methyl 2-((5-(3,4-dimethoxyphenyl)-3H-1,2,4-triazole-
3-yl)thio)acetate (2.9). Yield 73 %, m.p.= 120-122 °C.
Adsorption maxima in IR-spectra Vi epate = 1563 cm’;
Vs = 1377/1470 cm™; V, = 1600 cm™; V= 1695 cm!;
Veoe= 1230 cm™; V= 704 cm™. 'H NMR (400 MHz,
DMSO0-d6) d 3.37 (2H s S-CH,); 3.84 (3H, s, CH,); 3.69~
3.89 (6H, d, O-CH,); 4.17 (1H, s, CH); 6.97-7.50 (3H, m,

H.). CalcdforC13H15N304S %:C,50.48; H,4.89; N, 13.58;
S, 10.36. Found %: C, 50.50; H, 4.90; N, 13.56; S, 10.35.

Ethyl 2—((5-(3,4—dimethoxyphenyl)-3H-],2,4-triazole-
3-yl)thio)acetate (2.10). Yield 79 %, m.p.= 115-117 °C.
Adsorption maxima in IR-spectra Vi epate = 1598 cm’;
Vs =1388/1433 em™; V, = 1605 cm™; V= 695 cm™.
'"H NMR (400 MHz, DMSO d6) d 1.23 (3H, s, CH,); 3.41
(2H, s, S-CH,); 3.70-3.86 (6H, d, O-CH,); 4.21 (1H, s, CH)'
6.95-7.49 (3H, m, C,H,). Calcd for C14H17N 0SS %: C,
52.00; H, 5.30; N, 12.99; S, 9.91. Found %: C 51 99; H,
5.28; N, 13.00; S, 9.93.

In order to exclude potentially toxic substances as unpro-
mising objects of experimental pharmacological screening at
the stage preceding the synthetic part, the prediction of acute
toxicity of 2-((5-(2,4- and 3,4-dimethoxyphenyl))-3H-1,2,4-
triazole-3-yl)thio)acetic acids (compounds 2.5, 2.8) and their
esters (compounds 2.6, 2.7, 2.9, 2.10) was performed using
the GUSAR-online program. Computer prediction of acute
toxicity of synthesized compounds was performed according
to the structural formulas of the compounds in the online
version of the program GUSAR-online [7].

Results

As predicted by GUSAR-online for tested 2-((5-(2,4- and
3,4-dimethoxyphenyl)-3H-1,2,4-triazole-3-yl)thio)acetic
acids (compounds 2.5, 2.8) and their esters (compounds 2.6,
2.7, 2.9, 2.10), the average lethal dose of LD, for the cor-
responding acetic acids was when administered: intraperito-
neally — from 455.4 to 480.1 mg/kg, intravenously — from
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315.1 to 340.5 mg/kg, orally — from 578.8 to 1235.0 mg/kg
and subcutaneously — from 1043.0 to 1150.0 mg/kg. The
average lethal dose of LD, for the corresponding esters of
acetic acid was when administered: intraperitoneally — from
801.9 to 866.1 mg/kg, intravenously — from 246.6 to 351.0
mg/kg, orally — from 955.3 to 1457.0 mg/kg and subcuta-
neously — from 1121.0 to 2015.0 mg/kg.

According to the results of the prediction of the toxicity in-
dex, it should be noted that all compounds belong to low-toxic
and practically non-toxic substances, which corresponds to
the 4™ and 5™ toxicity class according to the classification of
K. K. Sidorov and according to the OECD classification [8].

Discussion

New 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-tri-
azole-3-yl)thio)acetic acids were synthesized, becoming
the basis for the production of a number of suitable esters.
The structure of the obtained substances was confirmed by
elemental analysis, the obtained results confirm the data on
the percentage of elements (C, H, N, S) in the samples of
the obtained compounds, IR-spectroscopy, in the IR-spectra
of acids (compounds 2.5, 2.8) CH, absorption bands -COOH
groups at 1760 cm™ [6]. Besides, the IR spectra of esters
(compounds 2.6, 2.7, 2.9, 2.10) were additionally charac-
terized by absorption bands of CO-C groups in the range of
1283-1227 cm™ [6] and '"H NMR-spectrometry. In acetic
acids, characteristic singlet signals of carboxyl groups were
present at 12.32—12.34 ppm, and in esters of acetic acids there
were signals of protons of the methyl group of the alcohol
residue at 1.23-3.87 ppm, and their individuality was estab-
lished by thin layer chromatography. According to the results
of computer GUSAR-online prediction of toxicity indicators,
it should be noted that all compounds were low-toxic and
virtually non-toxic substances, which corresponds to 4 and 5
toxicity class according to the classification of K. K. Sidorov
and the OECD classification [8].

Conclusions

1. Preparative methods have been developed and the syn-
thesis of 2-((5-(2,4- and 3,4-dimethoxyphenyl)-3H-1,2,4-
triazole-3-yl)thio)acetic acids and their esters has been
carried out.

2. The structure of the obtained compounds was confirmed
by elemental analysis of IR-spectroscopy, 'H NMR-spectra,
and their individuality was justified by thin layer chroma-
tography.

3. Computerized prediction of acute toxicity was performed
for the synthesized compounds, which showed the possibility
of searching for potential drugs based on them.
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