OpwriHanbHi gocnimxeHHs @ Original research

Synthesis and structure of salts of 2-(((3-mercapto-5-methyl-4H-1,2 4-
triazole-4-yl)imino)methyl)benzoic acid

T. V. Hlazunova*

Zaporizhzhia State Medical University, Ukraine

Modern pharmacy and medicine can offer a substantial number of highly effective synthetic medicines. A great portion of these medicines
falls into the group of 1,2,4-triazole derivatives.

1,2,4-Triazoles are distinguished by important pharmacological properties, including antimicrobial, antifungal, anti-inflammatory,
hypoglycemic, while also being capable of stimulating the central nervous system.

Undoubtedly, a constant increase of number of publications regarding the synthesis, characterization of biological, chemical, and physical
properties of 1,2,4-triazole derivatives by both foreign and Ukrainian researchers promotes the search for promising compounds of this
class of heterocyclic compounds globally.

The purpose of our work was to synthesize and characterize structures of salts of 2-(((3-mercapto-5-methyl-4H-1,2,4-triazole-4-yl)
imino)methyl)benzoic acid, as potentially bioactive compounds.

Materials and methods. The physical-chemical characterization of the synthesized compounds was conducted according to the guidelines
provided by the State Pharmacopoeia of Ukraine. The melting point was determined using MPA100 apparatus. Elemental analysis was
held using Elementar Vario L.cube analyzer. '"H NMR spectra were recorded using Varian Mercury VX-200 spectrometer (1H, 200 MHz).
Chromatographic and mass-spectrometric data were obtained using Agilent 1260 Infinity LC system coupled with Agilent 6120 mass
spectrometer.

Results and discussion. 2-(((3-Mercapto-5-methyl-4H-1,2,4-triazole-4-yl)imino)methyl)benzoic acid was used as the starting compound for
the synthesis of the new structures. In order to afford the desired compounds, the starting material was subjected to salt formation reactions
with ammonium hydroxide, sodium and potassium hydroxides, methylamine, ethylamine, dimethylamine, 7-propylamine, 2-propylamine,
monoethanolamine, diethylamine, tert-butylamine, piperidine, piperazine, morpholine, 2-methylpiperidine, and 4-methylmorpholine whether
in alcohol or water solutions.

Conclusions. The chemical experiments resulted in 16 new substances, salts of 2-(((3-mercapto-5-methyl-4H-1,2,4-triazole-4-yl)imino)
methyl)benzoic acid. The chemical structure of the synthesized compounds was confirmed using instrumental methods, including 'H NMR
spectroscopy, LC-MS, and elemental analysis. The obtained salts will be used in further pharmacological research.

CuHTe3 i cTpykTypa conen 2-(((3-mepkanTo-5-metun-4H-1,2,4-tpiazon-4-in)imiHo)MeTuN)6eH30/HOI KUCNOTH
T. B. Ma3yHoBa

CyyacHa thapmallis Ta MeauLMHa MatoTb Y CBOEMY apceHarni 6arato BUCOKOehEKTUBHIX NiKapChKuX 3ac06iB CUHTETUYHOTO MOXOMXKEHHS.
3HayHa YacTuHa Takux 3acobis — noxigHi 1,2,4-Tpiasony.

Cnonykw 1,2,4-Tpiasony MaloTb BaXnmBi (hapMakomnoriyHi BnacTMBOCTI: NPOTUMIKPOOHY, MPOTUrpUOKOBY, NpoTU3anarbHy, finormikemiyHy,
€ ctumynstopamu LIHC.

BesnepeyHo, NocTiHe 36iMbLUEHHS KinbKOCTi Mybnikawin iHO3EMHUX i BITYM3HAHMX aBTOPIB LLIOAO METOAIB CUHTE3Y, BionorivyHmMx i ¢isun-
KO-XiMi4YHMX BNacT1BOCTEN NOXiaHMX 1,2,4-Tpia3ony CoHyKae BYEHUX Pi3HUX KpaiH 3aiMaTnCs NOLLYKOM NepcrnekTUBHUX MOMEKYN cepes
LIbOro Knacy reTepoLuKiiB.

MeTa poboTu — ynepLue 3aiicCHAT CUHTES i NiATBEPANTY CTPYKTYPY coneit 2-(((3-mepkanTo-5-metun-4H-1,2,4-Tpiazon-4-in)imiHo)meTun)
GEH30/HOT KUCNOTW AK ManbyTHixX BioNOoriYHO aKTUBHUX areHTiB.

Matepianu Ta metogn. [ocnimkeHHs isvKo-XiMiYHUX NapaMeTpiB PEYOBUH, SKi CUHTE3yBanu, BUKOHAM 3a METOAWKaMK, SKi HaBeLeHi
B [lepxxasHin ®apmakonei YkpaiHu. Temnepatypy nnaBneHHs BCTaHOBWM 3a gonomoroto npunagy MPA100. EnemeHTHui aHania pevo-
BVH 3QjACHUNM, BUKOPUCTOBYIOUM aHanisatop Elementar Vario L.cube. 'H AAMP-cnektpyu cnonyk 3HsTi Ha cnektpomeTpi Varian Mercury
VX-200 (1H, 200 MHz). Xpomato-mac-cnekTpanbHi SOCHiIKEHHS BUKOHaNM Ha rasopigmHHomMy xpomatorpadi Agilent 1260 Infinity 3
Mmac-cnektpomeTpom Agilent 6120.
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Pesynkratn. Ak BUXiOHI PEYOBMHU AN CUHTE3Y HOBWX CTPYKTYp Bukopuctanm 2-(((3-mepkanto-5-meTtun-4H-1,2,4-tpiason-4-in)imiHo)
MeTun)BeH30MHy kncnoTy. MocTaBunm peakLii coneyTBOPEHHS BUXIAHOT CNOMYKM 3 TiAPOKCAOM aMOHiaKy, rigpoKcuaamu HaTpito Ta kanito,
MeTUnamiHoOM, ETUNaMIHOM, AUMETUIamMiHOM, 1-nponinamiHom, 2-nponinamiHoM, MOHOETaHOMaMiHOM, ieTunaMiHoM, TPET-OyT1namiHoMm,
ninepuanHoMm, ninepasnmHoM, MopdoniHoM, 2-MeTUnNinepuanH, 4-MeTun MopcdoniHoM y cnmpToBux abo BogHWUX CepenoBuLLaX.

BucHoBku. Y pesynbrati 4OCRIMKEHHS XIMIYHUM LNSAXOM OTpuMani 16 HoBUX peyqoBuH, conen 2-(((3-mepkanTo-5-metun-4H-1,2,4-tpiason-
4-in)iMiHo)MeTn)BeH30AHOT KUCNOTY. XiMiYHa CTPYKTYpa CUHTE30BaHMX CONYK NiATBEpAXeHa KOMIIEKCOM Cy4acHWX MeTogiB aHaniy: 'H
AMP-cnektpockonii, LS/MS Ta enemeHTHoro aHanisy. CuHtesoBaHi coni Hagani 6yayTb BUKOPUCTaHI y hapMakonorivyHnX JOCTIIKEHHSX.

Knwouogi cnoea: cuHTes, 1,2,4-Tpiasonu, gisnko-xiMmivHi BNacTuBoCTi.

AxTyanbHi nuTaHHA hapmaLieBTUYHOI | MeauyHOI Hayku Ta npakTuku. 2020. T. 13, Ne 1(32). C. 17-22

CuHTe3 n cTpyktypa 2-(((3-mepkanto-5-metun-4H-1,2,4-tpnazon-4-un)uMmMHo)MeTUN)6EH30MHOIK KNCNOTbI
T. B. Mma3yHoBa

CoBpeMeHHas hapmauus 1 MeauLmMHa UMELT B CBOEM apceHane JoCTaTOMHO MHOTMO BbICOKO3((EKTUBHBIX TEKAPCTBEHHbIX CPEACTB
CYHTETUYECKOrO MPOUCXOXAEHUS. 3HaUNTENbHAsA YacTb Takux CPeACTB — NponsBoaHble 1,2,4-Tpuasona.

CoegunHenus 1,2,4-Tprasona OTNIMYAOTCA BaXHbIMU (DapMakonorMyeckumMm CBOMCTBaMU: MPOTUBOMUKPODHON, NpoTUBOrpUOKOBOW,
NPOTUBOBOCNANUTENBHON, MUMOMNIMKEMUYECKON aKTUBHOCTbIO, ABNAKOTCA cTuMynsTopamu LIHC.

BeccnopHo, NoCTOsAHHBIN POCT KonuMyecTBa NyGrmMKaLMn MHOCTPAHHbBIX W OTEYECTBEHHbIX aBTOPOB OTHOCUTENbHO METOA0B CUHTE3a,
BMoNornyecknx n YrU3nKO-XMMMYECKX CBOMCTB Npon3BoaHbIx 1,2,4-Tprnasona nobyxaaeT y4eHbIX pasHbix CTPaH 3aHNMaTLCS MOUCKOM
NepCnekTUBHBLIX MOMEKYN CPeAn AaHHOIO Kracca reTepoLiyKIIoB.

Llenk paboTkl — BNepBble NPOBECTU CUHTES U NOATBEPAUTL CTPYKTYPY conen 2-(((3-mepkanTo-5-metun-4H-1,2,4-tpna3on-4-un)umMmnHo)
METUN)B6EH30MHON KNCMOTbI Kak ByayLLmx B1ONOrMYeckn akTMBHbBIX areHToB.

Matepuansi n metoabl. ViccnegoBaHve UsMKo-XMMMYECKUX MapaMeTpOB CUHTE3MPOBAHHbIX BELLECTB BbIMOMIHEHO COrNacHO METOAVKAM,
KoTOpble NpuBeaeHbI B locyaapcTeHHon ®apmakonee YkpanHbl. Temnepartypa nnasneHus ycTaHoBneHa ¢ nomoLubio npndopa MPA100.
OneMeHTHbI aHanms BELLECTB NPOBEEH C Mcronb3oBaHeM aHanusatopa Elementar Vario L.cube. H AMP-cnekTpbl coeiuHEHMI CHSATBI
Ha cnektpomeTpe Varian Mercury VX-200 (1H, 200 MHz). XpomaTo-macc-cnekTparbHble MCCreaoBaHWs NPOBOAUMM HA Fra30KMAKOCTHOM
xpomartorpade Agilent 1260 Infinity ¢ macc-cnektpomeTtpom Agilent 6120.

Peaynkrathl. Kak ncxogHoe BELWECTBO ANS CMHTE3a HOBbLIX CTPYKTYp ucnonb3oBaHa 2-(((3-mepkanto-5-metun-4H-1,2,4-tpnason-4-
nn)uMnHo)MeTUn)6eH3onHas kucnoTa. MocTaBneHbl peakumn coneobpa3oBaHUs WCXOLHOTO COEAWMHEHWS! C TMAPOKCMAOM aMMOHMS,
TMOPOKCUAAMM HATPUS M Kanusi, METUMaMUHOM, 3TUAaMUH, OUMITUIAaMUHOM, 1-NponunamuHo, 2-nponunaMuH, MOHO3TaHONaMUHOM,
AUSTUNAMUHOM, TPET-6YTUNaMUHOM, MUNEPUANHOM, MUNEPA3UHOM, MOP(OINHOM, 2-MeTUANUNEPUANH 4-MeTU MOPGONIMHOM B CNp-
TOBbIX UMM BOAHBIX Cpedax.

BeiBoakl. B pesynsrate uccnefoBaHus XMMMYeckum nytem nonydeHsl 16 HoBbIX BellecTs, conen 2-(((3-mepkanto-5-metun-4H-1,2,4-
Tpnason-4-un)MM1HO)METIUN)OEH30NHON KNCTOTbI. XUMUYECKas CTPYKTYpa CUHTE3MPOBAHHBIX COEAUHEHWIA MOATBEPX/AEHA KOMMNIEKCOM
COBpEMEHHbIX MeTofoB aHanu3a: 'H AMP-cnektpockonuu, LS/MS 1 anemeHTHOro aHanu3aa. CuHTE3UpoBaHHbIE Comnm ByayT MCMomnb3oBaHb!
B AanbHenLwnx dapMaKkonornyeckux NccrnesoBaHusix.

KntoueBkie cnoga: cuHTes, 1,2,4-Tpnason, ranKo-xumMmyeckne CBOMCTBA.

AxTyanbHble Bonpochl hapMaLeBTUYEeCKOW U MeaULMHCKON Hayku 1 npakTuku. 2020. T. 13, Ne 1(32). C. 17-22

Nowadays pharmaceutical and medical developments have
made available numerous highly effective synthetic medici-
nal products. Many of such molecules contain 1,2,4-triazole
moiety [1-4].

As demonstrated by the increasing number of scientific
publications regarding the 1,2,4-triazole moiety, this research
direction holds significant promise [5—7]. This class of organic
compounds has sparked interest among researchers working in
the fields of medicine, pharmaceutics, and veterinary practice
[2,6], while it is attractive for specialists working in agriculture
[8]. Apart from that, 1,2,4-triazole derivatives are used as dyes,
antioxidant agents, some of them have applications as corrosion
inhibitors, and others are utilized as pesticides [4].

1,2,4-Triazole derivatives possess a range of useful phar-
macological properties, such as antimicrobial, antifungal,
anti-inflammatory, hypoglycemic, and act as central nervous
system (CNS) stimulants [2,4,9].

The number of publications devoted to synthesis as well as
biological and physical-chemical characterization of 1,2,4-tri-
azoles by foreign and Ukrainian researchers is growing, which
promotes the search for promising heterocyclic compounds,
including 1,2,4-triazoles [10—13].

Aim

The purpose of our work was to synthesize and characterize
structures of salts of 2-(((3-mercapto-5-methyl-4H-1,2,4-
triazole-4-yl)imino)methyl)benzoic acid, as potentially
bioactive compounds.

Materials and methods

The chemical reagents were obtained from “Ukrorgsyntez Ltd
(UOS)” with all quality documentation. The physical-chemical
characterization of the synthesized compounds was conducted
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Synthesis and structure of salts of 2-(((3-mercapto-5-methyl-4H-1,2,4-triazole-4-yl)imino)methyl)benzoic acid

according to the guidelines provided by the State Pharmaco-
poeia of Ukraine (SPU). The melting point was determined
using MPA 100 apparatus (Automated melting point system,
USA). Elemental analysis was held using Elementar Vario
L.cube analyzer (Germany). "H NMR spectra were recorded
using Varian Mercury VX-200 spectrometer (1H, 200 MHz)
(USA) with dimethyl sulfoxide-d, as the solvent and tetrameth-
ylsilane as the internal standard; spectra were interpreted using
SpinWorks software. Chromatographic and mass-spectromet-
ric data were obtained using Agilent 1260 Infinity LC system
(USA) coupled with Agilent 6120 mass spectrometer equipped
with an electrospray ionization source (ESI) [14-16].

Results

As the starting material 2-(((3-mercapto-5-methyl-4H-1,2,4-
triazole-4-yl)imino)methyl)benzoic acid 1.1 (Fig. 1) was
used. This compound was synthesized by us [3].

Compound 1.1 was reacted with ammonium hydroxide,
sodium and potassium hydroxides, methylamine, ethylamine,
dimethylamine, n-propylamine, i-propylamine, monoethanol-
amine, diethylamine, fert-butylamine, piperidine, piperazine,
morpholine, 2-methylpiperidine, and 4-methylmorpholine
whether in alcohol or water solutions to obtain the corre-
sponding salts 2.1-2.16 (Fig. 2).

Experimental

Ammonium salt of 2-(((3-mercapto-5-methyl-4H-1,2,4-tri-
azole-4-yl)imino)methyl)benzoic acid (2.1). 40 mL of 25 %
ammonia in water was added to 0.01 moles of 2-(((3-mer-
capto-5-methyl-4H-1,2,4-triazole-4-yl)imino)methyl)benzoic
acid (1.1), then the mixture was stirred until the substance was
dissolved. The obtained solution was filtered and evaporated.
The compound was obtained in a form of green crystals. For
analytical purposes, the compound was recrystallized from
n-butanol.

N—-—N

A

Z2——2

HOOC

Fig. 1. Structure of 2-(((3-mercapto-5-methyl-4H-1,2,4-triazole-4-yl)
imino)methyl)benzoic acid (1.1) used as the starting material.

Sodium and potassium salts of 2-(((3-mercapto-5-methyl-
4H-1,2,4-triazole-4-yl)imino)methyl)benzoic acid (2.2, 2.3).
0.01 moles of 2-(((3-mercapto-5-methyl-4H-1,2 4-triazole-4-
yl)imino)methyl)benzoic acid (1.1) were dissolved in 50 mL
of water, added 0.01 moles of whether sodium hydroxide or
potassium hydroxide. The mixture was stirred with heating
until substance dissolution. The obtained solutions were fil-
tered and evaporated. For analytical purposes, the compounds
were recrystallized from n-butanol (2.2) and methanol (2.3).

Methylammonium, ethylammonium, dimethylammonium,
n-propylammonium, i-propylammonium, monoethanolammo-
nium, diethylammonium, tert-butylammonium, piperidinium,
piperazinium, morpholinium, 2-methylpiperidinium, and
4-methylmorpholinium salts of 2-(((3-mercapto-5-methyl-
4H-1,2,4-triazole-4-yl)imino)methyl)benzoic acid (2.4-2.16).
0.01 moles of 2-(((3-mercapto-5-methyl-4H-1,2,4-triazole-
4-yl)imino)methyl)benzoic acid (1.1) were dissolved in
30 mL of water i-propanoladded 0.01 moles of methylamine,
ethylamine, dimethylamine, n-propylamine, i-propyl-

H,C 1.XOH H.C \
3 T SH 2% 3 \ SH
_—
N——CH IL\‘CH
X H*
HOOC -00C
1.1 2.1-2.16

Fig. 2. Scheme of the synthesis of salts of 2-(((3-mercapto-5-methyl-4H-1,2,4-triazole-4-yl)imino)methyl)benzoic acid (2.1-2.16).

XOH: ammonium hydroxide, sodium hydroxide, potassium hydroxide; X: methylamine, ethylamine, dimethylamine, n-propylamine, i-propylamine,
monoethanolamine, diethylamine, tert-butylamine, piperidine, piperazine, morpholine, 2-methylpiperidine, and 4-methylmorpholine.
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Table 1. Properties and elemental composition of the synthesized compounds

N——N

~00C

Chemical formula

Found %,
Yield, % Calculated %

N C R OO

21 |, 78-80 CHNOS 8 q1s |48 |mos  |ast
22 Na 266-268 C, HN,NaO,S 84 pr B P A e
23 |k 28240 |CHANOS 8 4os  |s0s |16 |10er
24 CHNH, 147149 C HNOS 82 D - e oo
25 |CHMM, 85-67 CHNOS 0 0w |ss  |zme  |10w
26 (CH),NH, 148-150 C HNOS 75 Ry - o e
27 CH,(CH,),NH, 155-157 CHNOS 85 o s o oo
28 (CH,),CHNH, 158160 CHNOS 73 o o S S
29 HO-(CH,),-NH, 172-174 C.HNOS 77 o2 2 e e
210 (CH.CH,),NH, 165157 C HNOS 75 g o e o
211 (CH,).CNH, 171173 CHNOS 80 o8 o o oo
212 C.H,NH, 156-158 C HNOS 83 ar 38 R b
213 12 CHNH, 130-132 C,HN,OS, 81 g R oy A b
214 C,H,ONH 163-165 C.HNOS 82 e 2 e o
215 C.H, NH-2-CH, 139-141 C,H,N.O,S 88 A s Jp o
216 C,H,ONH-4-CH, 163-165 C HN.OS o1 oo oo oo o

amine, monoethanolamine, diethylamine, tert-butylamine,
piperidine, piperazine, morpholine, 2-methylpiperidine, or
4-methylmorpholine (0.005 mol in case of piperazine). The
mixture was heated until substance dissolution. The obtained
solutions were filtered and left at room temperature for 48
hours, evaporated. Compounds were (2.4, 2.6, 2.8, 2.10,
2.15,2.16), green (2.7, 2.14), brown (2.5, 2.9, 2.12), and red
(2.11, 2.13). For analytical purposes, the compounds were

recrystallized i-propanol (2.4, 2.5, 2.7-2.10, 2.12-2.16) and
n-butanol (2.6, 2.11).

Structure of the synthesized salts of 2-(((3-mercapto-5-
methyl-4H-1,2,4-triazole-4-yl)imino)methyl)benzoic acid
was confirmed by elemental analysis (7able 1), 'H NMR
spectroscopy, and LC-MS (Table 2). LC-MS chromatograms
demonstrate the presence of individual peaks corresponding
to the synthesized compounds (7able 2).
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Synthesis and structure of salts of 2-(((3-mercapto-5-methyl-4H-1,2,4-triazole-4-yl)imino)methyl)benzoic acid

Table 2. Chemical shifts of protons in 'H NMR spectra and LC-MS data for the synthesized compounds

LC-MS, m/z
1 s s
m H NMR DMSO-d,,  ppm 1]
24 62.25 (3H, s), 7.43 (1H, ddd, J=7.8, 7.3, 1.3 Hz), 7.76-7.86 (2H, 7.81 (ddd, J= 8.0, 7.3, 1.5 Hz), 7.81 (ddd, /= 8.0, 1.3, 0.5 280.08
1 |Hz)), 822 (1H, ddd, J = 7.8, 1.5, 0.5 Hz), 9.32 (1H, s). :
29 62.20 (3H, s), 7.40 (1H, ddd, J=7.8, 7.4, 1.3 Hz), 7.70-7.82 (2H, 7.77 (ddd, J = 8.0, 7.4, 1.4 Hz), 7.73 (ddd, J = 8.0, 1.3, 0.5 28507
“ | Hz)),8.12 (1H, ddd, J = 7.8, 1.4, 0.5 Hz), 9.25 (1H, s). :
23 62.25 (3H,s), 7.43 (1H, ddd, J=7.8, 7.3, 1.3 Hz), 7.76-7.86 (2H, 7.81 (ddd, J= 8.0, 7.3, 1.5 Hz), 7.80 (ddd, /= 8.0, 1.3, 0.5 301.01
| Hz)), 823 (1H, ddd, J= 7.8, 1.5, 0.5 Hz), 9.32 (1H, s). :
24 62.25 (3H, s), 2.48 (3H, s), 7.42 (1H, ddd, J=7.8, 7.4, 1.3 Hz), 7.71-7.83 (2H, 7.78 (ddd, J = 8.0, 7.4, 1.4 Hz), 7.74 (ddd, 204,09
“ |U=80,1.3,05Hz)), 8.17 (1H, ddd, J = 7.8, 1.4, 0.5 Hz), 9.31 (1H, s). :
o5 |0 1:25(3H,1 J=62Hz), 228 (3H,s), 288 (2H,q, J=6.2 Hz), 7.4 (1H, ddd, J= 7.5, 7.3, 1.3 Hz), 7.71-7.85 (2H, 7.79 30811
| (ddd, J=8.1,7.2, 1.3 Hz), 7.79 (ddd, J = 8.1, 1.2, 0.6 Hz)), 8.19 (1H, ddd, J = 7.6, 1.2, 0.4 Hz), 9.44 (1H, s). :
26 6 2.24 (3H, s), 2.60 (6H, s), 7.41 (1H, ddd, J=7.6, 7.2, 1.6 Hz), 7.70-7.89 (2H, 7.74 (ddd, J= 8.1, 7.2, 1.1 Hz), 7.69 (ddd, J = 308.11
© 18.1,1.2,0.6 Hz)), 8.19 (1H, ddd, J = 7.6, 1.2, 0.6 Hz), 9.39 (1H, s). :
50.90 (3H, t, J = 7.3 Hz), 1.63 (2H, t, J = 7.3, 6.5 Hz), 2.25 (3H, s, 2.95 (2H, t, J = 6.5 Hz), 7.42 (1H, ddd, J = 7.8, 7.4, 1.3
27 |Hz), 7.71-7.83 (2H, 7.78 (ddd, J = 8.0, 7.4, 1.4 Hz), 7.74 (ddd, J = 8.0, 1.3, 0.5 Hz)), 8.17 (1H, ddd, J = 7.8, 1.4, 0.5 Hz), 9.31 |322.13
(1H, s).
g |81:25(6H,d,J=62Hz)221(3H,s), 340 (1H, sept, J = 6.2 Hz), 746 (1H, ddd, J=75,73,12Hz), 7.78786 (2H, 779 | 30 45
: (ddd, J = 87.0, 7.3, 1.2 Hz), 7.75 (ddd, J = 8.0, 1.2, 0.6 Hz)), 8.19 (1H, ddd, J = 7.9, 1.4, 0.6 Hz), 9.35 (1H, s). :
g |5221(3H,5) 315 (2H, 1 J =55 Hz), 354 (2H,t,J =55 Hz), 7.39 (1H, ddd, J=7.6,7.5, 1.2 Hz), 7.69-7.80 (2H,7.75 3041
~|(ddd, J=8.0, 7.3, 1.2 Hz), 7.70 (ddd, J = 8.0, 1.2, 0.4 Hz)), 8.14 (1H, ddd, J = 7.6, 1.2, 0.3 Hz), 9.28 (1H, s). :
010 |81:30(BH,tJ=62Hz),2.26 (3H, 5), 3.06 (4H, q, J = 6.2 Hz), 7.4 (1H, ddd, J = 7.6, 7.5, 1.4 Hz), 7.76-7.85 (2H, 7.79 —
191 (ddd, J = 8.0, 7.3, 1.3Hz), 7.76 (ddd, J = 8.0, 1.4, 0.6 Hz)), 8.19 (1H, ddd, J = 7.9, 1.5, 0.5 Hz), 9.35 (1H, s). :
41 |5121(9H,5), 221 (3H,5), 7.4 (1H, ddd, J=7.9, 7.3, 12 Hz), 7.74-7.863 (2H, 7.79 (ddd, J = 8.0, 7.1, 1.1 Hz), 770 (ddd, | 50 45
: J=8.0, 1.4,0.6 Hz)), 8.19 (1H, ddd, J = 7.8, 1.3, 0.4 Hz), 9.36 (1H, s). :
5153 (2H, dtt, J = 12.8, 3.3, 2.4 Hz), 1.71 (4H, dtdd, J = 13.5, 10.2, 3.3, 2.6 Hz), 2.30 (3H, s), 3.09 (4H, ddd, J = 14.6, 10.3,
212 |2.7Hz),7.47 (1H,ddd, J=7.5,7.2, 1.1 Hz), 7.77-7.87 (2H, 7.82 (ddd, J= 8.0, 7.2, 1.2 Hz), 7.79 (ddd, J = 8.0, 1.1, 0.4 Hz)), 348.14
8.21 (1H, ddd, J = 7.4, 1.1, 0.5 Hz), 9.38 (1H, s).-
51,52 (2H, dtt, J = 12.8, 3.3, 2.4 Hz), 1.75 (4H, dtdd, J = 13.5, 10.2, 3.3, 2.6 Hz), 2.33 (6H, 5), 3.09 (4H, ddd, J = 14.6, 10.3,
213 |2.7Hz),7.35(2H, ddd, J =7.4,7.2, 1.1 Hz), 7.66-7.71 (4H, 7.80 (ddd, J = 8.0, 7.1, 1.2 Hz), 7.71 (ddd, J = 8.0, 1.2, 0.6 Hz)), 611.19
8.22 (2H, ddd, J = 7.9, 1.3, 0.5 Hz), 9.25 (2H, s).
02.23 (3H, s), 3.43 (4H, ddd, J = 15.5, 10.2, 2.5 Hz), 3.77 (4H, ddd, J = 16.2, 10.2, 2.5 Hz), 7.41 (1H, ddd, J=7.8, 7.4, 1.3
214 |Hz),7.70-7.82 (2H, 7.75 (ddd, J = 8.0, 7.2, 1.3 Hz), 7.78 (ddd, J = 8.0, 1.4, 0.6 Hz)), 8.21 (1H, ddd, J=7.9, 1.3, 0.5 Hz), 9.44 | 350.12
(1H, s).
61.29 (3H, d, J = 6.4 Hz), 1.45 (1H, dit, J = 12.9, 3.3, 2.4 Hz), 1.53-1.76 (5H, 1.66 (ddddd, J = 13.1, 3.3, 2.9, 2.7, 2.4 Hz), 1.64
(dtt, J=12.9, 10.2, 3.3 Hz), 1.62 (dtd, J = 12.9, 10.2, 3.3 Hz), 1.68 (dddd, J = 12.9, 3.3, 2.7, 2.4 Hz), 1.66 (dtdd, J = 13.1, 10.2,
215 |3.3,2.6 Hz)), 2.36 (3H, s), 3.00 (1H, ddd, J = 14.5, 10.3, 2.7 Hz), 3.20 (1H, ddd, J = 14.5, 2.9, 2.6 Hz), 3.67 (1H, dgd, J = 10.3, | 362.16
6.4,2.7 Hz). 7.51 (1H, ddd, J = 6.8, 5.4, 1.1 Hz), 7.79-7.88 (2H, 7.80 (ddd, J = 8.0, 7.2, 1.2 Hz), 7.80 (ddd, = 8.1, 1.2, 0.6
Hz)), 8.25 (1H, ddd, J = 7.9, 1.3, 0.4 Hz), 9.21 (1H, s).
5221 (3H, s), 2.97 (3H, s), 3.23-3.38 (4H, 3.31 (ddd, J = 15.5, 3.1, 2.5 Hz), 3.31 (ddd, J = 15.5, 10.2, 2.5 Hz)), 3.75-3.93
216 | (4H, 3.82(ddd, J=14.4,10.2, 2.5 Hz), 3.88 (ddd, J = 14.4, 3.1, 2.5 Hz)).7.46 (1H, ddd, J= 7.6, 7.5, 1.4 Hz), 7.73-7.88 (2H, 364.14
7.79 (ddd, J = 8.0, 7.3, 1.5 Hz), 7.76 (ddd, J = 8.0, 1.2, 0.4 Hz)), 8.19 (1H, ddd, J = 7.9, 1.5, 0.5 Hz), 9.35 (1H, s).
Discussion proton of imino group resonates as a single-proton singlet

The elemental analysis confirmed the composition of the syn-
thesized compounds (Table 1), 'H NMR data indicated that
theoretical structures are in agreement with the experimental
results. '"H NMR spectrum of potassium 2-(((3-mercapto-
S-methyl-4H-1,2,4-triazole-4-yl)imino)methyl)benzoate
(2.3) was characterized by a chemical shift in a strong field
appearing as a triple-proton singlet of the methyl group
attached to the ring of 1,2,4-triazole at 2.25 ppm. Protons
of the phenyl substituent appear as two multiplets and one
doublet at 7.43 ppm, 7.76-7.86 ppm, and 8.23 ppm, while

at 9.32 ppm.

Conclusions

Sixteen new compounds were obtained during the chemical
synthesis, specifically, the salts of 2-(((3-mercapto-5-methyl-
4H-1,2 4-triazole-4-yl)imino)methyl)benzoic acid. Structures
of the synthesized compounds were confirmed by a set of
instrumental methods, including '"H NMR spectroscopy,
LC-MS, and elemental analysis. For the obtained salts the
pharmacological researches are planned to be evaluated

ISSN 2306-8094

AKTyanbHi NMTaHHA hapmaLeBTUYHOI | MeanYHoi Haykm Ta npaktvku. — 2020. — T. 13, Ne1(32) 21



T. V. Hlazunova

(antioxidant, antihypoxic, antimicrobial, cardio- and hepa-

toprotective actions).

Funding

The research was performed within the research work of Zaporizhzhia
State Medical University “Synthesis, physical-chemical and biological
properties of 3,4-disubstituted 3 (5)-thio-1,2,4-triazole with antioxidant,
antihypoxic, antimicrobial, cardio- and hepatoprotective actions” Ne of

state registration 0118U007143 (2018-2022).

Conflicts of interest: author has no conflict of interest to declare.
KoHdpnikT iHTepeciB: BigcyTHIN.

Information about author:

Hlazunova T. V., Assistant of the Department of Management
and Pharmacy Economics, Medical and Pharmaceutical Law,
Zaporizhzhia State Medical University, Ukraine.

BinomocTi npo aBTopa:

Mma3syHosa T. B., acucTeHT Kad. ynpaBniHHS | ekoHOMiku chapmallii,
MEeAMYHOro Ta hapMaLeBTMYHOTO NpaBea, 3anopisbkuii AepKaBHUI
MeauYHUIA yHiBepcuTeT, YkpaiHa.

CeepeHus 06 aBTOpE:

MmasyHosa T. B., acCUCTEHT kadh. ynpaBneHns n akOHOMVKV chapmaLmu,
MEOULIMHCKOrO 1 hapMaLeBTU4ECKOro Npasa, 3anopoxcKkui
rocyAapCTBEHHbIN MEAVNLIMHCKWI YHUBEPCUTET, YkpaunHa.

References

U]

2

(3]

[4]

(o]

(6]

Shcherbak, M. A., Kaplaushenko, A. G., Maletskiy, N. N., & Sharaya,
Ye. A. (2014). Issledovaniya po sozdaniyu lekarstvennoi formy na
osnove 3-(4-nitrofenil)-5-(nonilsul'fonil)-1,2,4-triazol-4-amina [The re-
search on creation the dosage form based on 3-(4-nitrophenyl)-5-(no-
nylsulfonyl)-1,2,4-triazol-4-amine]. Zaporozhye Medical Journal, 4(85),
82-85. [in Russian].

Kaplaushenko, A. H. (2013). Doslidzhennia zi stvorennia novoho
oryhinalnoho vitchyznianoho likarskoho zasobu na osnovi 1,2,4-tri-
azolu [The research of creating a new original domestic drug based
on 1,2,4-triazole]. Naukovyi zhurnal MOZ Ukrainy, 2(3), 115-121. [in
Ukrainian].

Kravchenko, T. V., Panasenko, O. I., & Knish, E. G. (2016). Sytnez
ta fizyko-khimichni vlastyvosti 4-((R)amino)-5-metyl-4H-1,2,4-tryazol-
3-tioliv [Synthesis and physicochemical properties of 4-((R)amino)-
5-methyl-4H-1,2,4-triazole-3-thiols]. Farmatsevtychnyi zhurnal, (6),
55-59. [in Ukrainian].

Shcherbyna, R. O. (2014) Analiz farmakolohichnoi aktyvnosti pokhid-
nykh 1,2,4-triazolu [Analysis of pharmacological activity of 1,2,4-triazole
derivatives). Farmatsevtychnyi chasopys, (4), 145-150. [in Ukrainian)].
Ihnatova, T. V. Kaplaushenko, A. H., & Frolova, Yu. S. (2019).
Stvorennia, doslidzhennia fizychnykh i khimichnykh vlastyvostei
2-((4-R-5-fenetyl-4H-1,2,4-triazol-3-il)tio)etanovykh(propanovykh,
benzoinykh)kyslot i solei 2-((4-R-5-fenetyl-4H-1,2,4-triazol-3-il)tio)
etanovykh kyslot [Creation, study of physical and chemical properties
of 2-((4-R-5-phenethyl-4H-1,2,4-triazole-3-yl)thio)ethanoic(propanoic,
benzoic)acids and salts of 2-((4-R-5-phenethyl-4H-1,2,4-triazole-3-
yhthio)ethanoic acid]. Current Issues in Pharmacy and Medicine:
Science and Practice, 12(2), 123-128. [in Ukrainian]. https://doi.
org/10.14739/2409-2932.2019.2.170973

Shcherbyna, R. O., Panasenko, O. ., & Knysh, Ye. H. (2016). Vyvchen-
nia antyoksydantnoi aktyvnosti solei 2-((4-R-3-(morfolinometylen)-4H-

[7]

(8]

9]

[10]

(1

[12]

[13]

[14]

[15]

[16]

1,2,4-tryazol-5-il)tio)atsetatnykh kyslot [The studying of antioxidant
activity of salts 2-((4-R-3-(morpholinomethylen)-4H-1,2,4-triazole-5-yl)
thio)acetic acids]. Ukrainian Biopharmaceutical Journal, 1(42), 37-40.
[in Ukrainian].

Shcherbyna, R. O., Kapelyanovych, Ye. V., Pruhlo, Ye. S., Panasen-
ko, O. I., & Knysh, Ye. H. (2014). Doslidzhennia aktoprotektornoi
aktyvnosti pokhidnykh 4-R-3-(morfolinometylen)-1,2,4-triazol-5-tiolu
[The studying of actoprotective action of 4-R-3-(morpholinomethy-
lene)-1,2,4-triazole-5-thiole derivatives). Odeskyi medychnyi zhurnal,
6(146), 19-22. [in Ukrainian].

Aksyonova, I. I., Shcherbyna, R. O., Panasenko, O. |., Knysh, Ye. H.,
& Aksyonov, |. V. (2014). Doslidzhennia riststymuliuiuchoi aktyvnosti
pokhidnykh 1,2,4-tryazolu na prykladi nasinnia soniashnyka prosto-
ho [The investigation of growth-stimulating activity of derivatives of
1,2,4-triazole on seeds of sunflower simple] Ukrainian Biopharma-
ceutical Journal, 6(35), 78-82. [in Ukrainian].

Murty, M. S. R., Ram, K. R,, Rao, R. V,, Yaday, J. S, Rao, J. V., &
Velatooru, L. R. (2012). Synthesis of new S-alkylated-3-mercap-
to-1,2,4-triazole derivatives bearing cyclic amine moiety as potent
anticancer agents. Letters in Drug Design & Discovery, 9(3), 276-281.
https://doi.org/10.2174/157018012799129882

Shcherbyna, R. O. (2017). Syntez i fizyko-khimichni viastyvosti v riadu
solei 2-((4-R-3-(morfolinometylen)-4H-1,2,4-triazol-5-il tio)atsetatnykh
kyslot [Synthesis, physical and chemical properties of 2-((4-R-3-(mor-
folinomethylen)-4H-1,2,4-triazole-5-yl)thio)acetic acid salts]. Current
Issues in Pharmacy and Medicine: Science and Practice, 10(1), 4-8.
[in Ukrainian]. https://doi.org/10.14739/2409-2932.2017.1.93424
Shcherbyna, R. O., Panasenko, O. I., Knysh, Ye. H., & Varynskyy,
B. O. (2014). Syntez i fizyko-khimichni vlastyvosti 2-((4-R-3-(morfo-
linometylen)-4H-1,2,4-triazol-5-il)tio) atsetatnykh kyslot [Synthesis
and physical-chemical properties of 2-((4-R-3-(morpholinomethy-
len)-4H-1,2,4-triazole-5yl)thio)acetic acid]. Current Issues in Pharmacy
and Medicine: Science and Practice, 3(16), 18-21. [in Ukrainian].
Hulina, Yu. S., & Kaplaushenko, A. H. (2016). Syntez i fizyko-khimichni
vlastyvosti 2-(5-(1H-tetrazol-1-ilmetyl)-4-R-4H-1,2,4-triazol-3-iltio)-
atsetatnykh (propanovykh),2-,4-(5-(1N-tetrazol-1-iimetyl)-4-fenil-4 H-
1,2,4-triazol-3-iltiometyl)-benzoinykh kyslot ta yikh solei [Synthesis
and physical-chemical properties of 2-(5-(1H-tetrazol-1-ylmethyl)-4-
R-4H-1,2,4-triazol-3-ylthio)-acetic(propanoic),2-,4-(5-(1H-tetrazol-1-
ylmethyl)-4-phenyl-4H-1,2,4-triazol-3-yltiomethyl)-benzoic acids and
their salts]. Current Issues in Pharmacy and Medicine: Science and
Practice, 2(21), 32-37. [in Ukrainian]. https://doi.org/10.14739/2409-
2932.2016.2.71115

Samelyuk, Yu. H., & Kaplaushenko, A. H. (2015). Hostra toksychnist
5-(2-, 3-, 4-metoksyfenil, (3,4,5-trymetoksyfenil)-)-1,2,4-triazol-3-tioniv
ta yikh tiopokhidnykh [Acute toxicity of 5-(2-, 3-, 4-methoxyphenyl,
(3,4,5-trimethoxyphenyl)-)-1,2,4-triazole-3-thiones and their thiode-
rivatives]. Current Issues in Pharmacy and Medicine: Science and
Practice, 3(19), 57-60. [in Ukrainian]. https://doi.org/10.14739/2409-
2932.2015.3.52660

Saidov, T. V., & Sverdlova, O. V. (1995). Prakticheskoe rukovodstvo
po molekulyarnoi spektroskopii[Practical guide to molecular spectros-
copy]. lzdatel'stvo Sankt-Peterburgskogo Universiteta. [in Russian].
Kazitsyna, L. A. (1979). Primenenie UF-, IK-, YaMR- i MASS-spek-
troskopii v organicheskoi khimii [Application of UV, IR, NMR and mass
spectroscopy in organic chemistry] (2" ed.). Izdatelstvo Moskovskogo
Universiteta. [in Russian].

Varynskyy, B. O., Knysh, Ye. H., Parchenko, V. V., Panasenko, O. I.,
& Kaplaushenko, A. H. (2015). Vyvchennia zakonomirnostei utrymu-
vannia potentsiinykh likarskykh substantsii riadu 1,2,4-tryazol-3-il-
tioatsetatnykh kyslot ta yikh solei metodom VERKh/DMD-MS [The
study of retention regularities for the potential drug substances of
1,2,4-triazol-3-ylthioacetic acids and their salts series by the method
of HPLC/DAD-MS]. Zhurnal orhanichnoi ta farmatsevtychnoi khimii,
13(4), 68-75. [in Ukrainian].

22

AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAnNYHOI Hayku Ta npakTvku. — 2020. — T. 13, Ne1(32)

ISSN 2306-8094


https://doi.org/10.14739/2409-2932.2019.2.170973
https://doi.org/10.14739/2409-2932.2019.2.170973
https://doi.org/10.2174/157018012799129882
https://doi.org/10.14739/2409-2932.2017.1.93424
https://doi.org/10.14739/2409-2932.2016.2.71115
https://doi.org/10.14739/2409-2932.2016.2.71115
https://doi.org/10.14739/2409-2932.2015.3.52660
https://doi.org/10.14739/2409-2932.2015.3.52660

	03_19539_Hlazunova
	Article  info
	UDC 547.792´581.2-38.057.02
	DOI
	Current issues in pharmacy and medicine: science and practice 2020; 13 (1), 17–22
	Key words: synthesis, 1,2,4-triazole, physical-chemical properties.
	*E-mail
	Received: 10.12.2019 // Revised: 20.12.2019 // Accepted: 26.12.2019

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction
	Aim
	Materials and methods
	Results
	Fig. 1
	Fig. 2

	Experimental
	Table 1
	Table 2

	Discussion
	Conclusions
	Funding
	Conflicts of interest
	Information about author
	Відомості про автора
	Сведения об авторе

	References


