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A wide range of biological activity of 1,2,4-triazole derivatives (anti-inflammatory, antiviral, antitumor, immunostimulating, etc.) and the
availability of sources for their preparation determine the prospects of using compounds of this class to create modified derivatives based
on them and, as a result, medicines. Derivatives of 1,2,4-triazole have already established themselves both in the agricultural sector
and in veterinary medicine and pharmacy.

The aim of work was to synthesize 3-(2-bromophenyl)-4-substituted-1H-1,2,4-triazole-5(4H)-thiones, 2-((5-(2-bromophenyl)-4-methyl-
4H-1,2 4-triazole-3-yl)thio)acetic acids and their salts.

Materials and methods. 3-(2-Bromophenyl)-4-substituted-1H-1,2,4-triazole-5(4H)-thiones (4a-4c) were synthesized by refluxing 1 mol
2-(2-bromobenzoyl)-N-substitutedhydrazinecarbothioamides (3a-3c) with 2 mol KOH in water medium and after cooling neutralized
with acetic acid. 2-((5-(2-Bromophenyl)-4-substituted-4H-1,2,4-triazole-3-yl)thio)acetic acids (5a-5c) were obtained by refluxing the
solution of 0,1 mol NaOH and substances 4a-4c respectively. It was dissolved in 2-propanol medium with 0,1 mol 2-chloroacetic acid.
2-((5-(2-Bromophenyl)-4-substituted-4H-1,2,4-triazole-3-yl)thio)acetic acid salts (6a-60) were synthesized by adding organic amines or
inorganic salts to substances 5a-5c¢ respectively in 2-propanol or water medium. The elemental analysis of synthesized compounds was
established by the universal analyzer Elementar Vario L cube (CHNS). The 1H spectra (at 400 MHz and 100 MHz) were recorded in
DMSO-d6 on a Varian MR-400 spectrometer and analyzed with the ADVASP™ Analyzer program. The completeness of the reactions and
the individuality of the resulting compounds were controlled by the gas chromatograph Agilent 7890B with a 5977B mass spectrometry
detector.

Results. It was synthesized new 3-(2-bromophenyl)-4-substituted-1H-1,2,4-triazole-5(4H)-thionesand there derivatives, the structure of
compounds was confirmed using Elemental analysis (CHNS), '"HNMR and Chromatographic mass spectral analysis.

Conclusions. As aresult, 21 novel compounds of 3-(2-bromophenyl)-4-substituted-1H-1,2,4-triazole-5(4H)-thiones were synthesized and
characterized.

CuHTe3 HoBMX NoXigHUX 3-(2-6pomdeHin)-4-3amiwieHnx-1H-1,2,4-tpiazon-5(4H)-tionHis
A. A. CacboHos, A. B. HesmuBaka

LLInpokuin cnekTp GionorivHoi akTMBHOCTI NoxigHWX 1,2,4-Tpiasony (NpoTu3anarbHa, NPOTUBIPYCHA, NPOTUMYXIIMHHA, iIMyHOCTUMYIOBaIbHA
TOLLO) | AOCTYMHICTb [KEPEn iX OTPUMAaHHSA BU3HAYalTb NEPCNEKTUBHICTL BUKOPUCTAHHSA CMOMYK LbOro Knacy Ans CTBOPEHHS Ha iXHil
OCHOBI MOAWMMIKOBAHMX NOXIOHMX, @ OTXXe i NikapCbkux npenapartis. MNoxigni 1,2,4-Tpiasony 3apekomeHayBany cebe B arpapHOMY CEKTOPI,
BeTepuHapii Ta hapmadii.

MeTa po6oTu — cuHTes 3-(2-6pomdpeHin)-4-3amiennx-1H-1,2,4-tpiason-5(4 H)-TioHis, 2-((5-(2-6pomdeHin)-4-metun-4H-1,2,4-Tpiason-
3-in)Tio)ouTOBMX KMCNOT i iXHIX COne.

Marepianu ta metogn. 3-(2-bpomodbeHin)-4-3amiweHi-1H-1,2,4-tpiason-5(4 H)-TioHu (4a—4c) CHTE3yBanw nig Yac KUM' ATiHHS 3i 3BBOPOTHUM
XonoaunbHukom 1 monb 2-(2-6pom6eH30in)-N-3amileHux rigpasvHkapbotioamiaie (3a—3c) 3 2 Mmonb KOH y BogHOMY cepefoBuLLi Ta nicnst
OXOMOMKEHHS HEWTPanisyBanu OLTOBOIO KUCHOTO. 2-((5-(2-Bpomodenin)-4-3amiweni-4H-1,2,4-Tpiason-3-in)tio)ouTosi kucnotu (5a-5¢)
oTpuMany nig 4ac kuniHHsa po3unHy 0,1 monb NaOH Ta pevosuH 4a—4¢ i 0,1 Morb 2-X110pOLITOBOI KUCIOTM B CepenoBuLLi 2-nponaxony. Coni
2-((5-(2-6pomodheHin)-4-3amilLeHi-4 H-1,2,4-Tpiason-3-in)Tio)oLToBOi kucnotn (6a—60) CHTE3yBaNM LUMSXOM A0AaBaHHS OpraHivyHX amiHiB
ab0 HeopraHiYHWX coneii 4o pevoBuHK 5a—5c BignoeigHoO y 2-nponaHoni abo BogHOMY cepefoBuLLi. ENeMEHTHWIA aHani3 CUHTE30BaHUX
Ccronyk BCTaHOBMNY 3a JONOMOTOK YHiBepcanbHoro aHanisatopa Elementar Vario L cube (CHNS). 'THNMR cnekTpu 3anvcysanu 8 DMSO-d6
Ha cnekTpomeTpi Varian MR-400 (Ha 400 MI'y ta 100 MI'u) Ta aHanisyBanm 3a gonomoroto nporpamv ADVASP ™ Analyzer. lMoBHOTY peakLin
Ta iHAMBIAYarnbHICTb COMYK KOHTPOMBaNu razosm xpomarorpadom Agilent 7890B i3 aeTekTopom mac-crniekTpomeTpii 5977B.
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Pesynisratn. CuHTE3yBanu HoBi noxigHi 3-(2-6pomdeHin)-4-3amiweHnx-1H-1,2,4-Tpiason-5(4H)-TioHiB, CTPyKTypa SKUX MiaTBepaKeHa
3a gonomoroto enemeHTHoro aHanisy (CHNS), 'THNMR Ta xpomaTtorpachiyHoro Mac-crekTpanbHOro aHanisy.

BucHoBku. B pesynbrati cuHTe3yBanm i cxapaktepudyBanu 21 cnonyky noxigHux 3-(2-6pomodeHin)-4-3amiwieHunx-1H-1,2,4-tprason-
5(4H)-TioHiB.

Knwouogi cnoea: 1,2,4-Tpiason, TiOHW, KUCAOTK, COMI, FETEPOLIMKITIYHI CONYKN.

AxTyanbHi nuTaHHA hapmaLeBTUYHOI | MeAUYHOIT Hayku Ta npakTuku. 2020. T. 13, Ne 1(32). C. 11-16

CuWHTe3 HOBLIX NPOM3BOAHLIX 3-(2-0pomdeHunn)-4-3amelneHHbix-1H-1,2,4-Tpnason-5(4H)-TnoHoB
A. A. CacboHos, A. B. HeBmbiBaka

Linpokuit cnekTp GUONOMMYECKO aKTUBHOCTU NMPOW3BOAHLIX 1,2,4-Tpuasona (MPOTMBOBOCNANMUTENbHASA, NPOTUBOBUPYCHAs, Mpo-
TuBoonyxoneesasa, MMMYHOCTUMYNupyLwaa n T. ,El.) N OOCTYNHOCTb UCTOYHMKOB MX MNONy4YeHuUa onpenendarT nepcnekTMBHOCTb
MCMOSIb30BaHNS COEAMHEHMIA 3TOMO Knacca Ans co3haHus Ha MX OCHOBE MOAUMULMPOBAHHLIX MPOU3BOAHBIX M, KaK CreacTeue,
nekapcTBeHHbIX npenapaToB. MpoussoaHble 1,2,4-Tpuasona 3apekoMeHLoBanu cebsi B arpapHOM CeKTope, BeTepuHapuu u
dhapmanum.

Llenb pa6otkl — cuHTE3 3-(2-6pomdenmnn)-4-3amellieHHbix-1H-1,2,4-Tpnason-5(4H)-TroHos, 2-((5-(2-6pomdenun)-4-metun-4H-1,2,4-
TpWason-3-mn)Tmo)aLeTaTHbIX KUCMOT U UX COonew.

Matepuansl n metofbl. 3-(2-bpomodennn)-4-3amelerHble-1H-1,2,4-Tpuason-5(4H)-TmoHbl (4a—4c) CMHTE3MPOBANM NPY KUNSYEHUN
¢ 0bpaTHbIM xonoaunsHUKkoM 1 Mok 2-(2-6pombeH3omnn)-N-3ameLLeHHbIX rapasvmHkapbotnoammaos (3a—3c) ¢ 2 monb KOH B BoaHOM
cpene v nocne oxnaxaeHnst HEMTPanu3oBan YKCYcHow kucnoTon. 2-((5-(2-bpomodheHunn)-4-3ameLleHHble-4H-1,2,4-Tpuason-3-1n)Tro)
YKCYCHbI€e K1cnoThl (5a—5¢) nonyyeHsl npu kunennn pacteopa 0,1 monb NaOH v BewwecTs 4a—4c¢ 1 0,1 MOrb 2-X1TOPYKCYCHOM KUCTOThI B
cpege 2-nponaxona. Conu 2-((5-(2-6pomocheHunn)-4-3amelLieHHbIx-4H-1,2,4-Tprason-3-1n)Tmo)yKCycHoM KucnoTel (6a—60) cuHTesnpoBani
nyTem Lo6aBNEHNs OpraHNYeCKMX aMUHOB UM HEOPraHUYECKUX CONEN K BeLecTBY 5a—5¢ COOTBETCTBEHHO B 2-MPONnaHone unv BOLHOM
cpene. ONeMEHTHbIN aHanm3 CUHTE3NPOBAHHbIX COEAVHEHUI YCTaHOBUMMW C MOMOLLbIO YHUBEPCANbHOro aHanusatopa Elementar Vario L
cube (CHNS). 1THNMR cnekTpbl 3anuceiBanu B DMSO-d6 Ha cnektpometpe Varian MR-400 (Ha 400 MI'y 1 100 MIMw) n aHanuauposanu
¢ nomMoLpbto nporpammbl ADVASP ™ Analyzer. [onHOTY peakumii U MHOMBWOYaNbHOCTb NONy4YaeMblX COEAUHEHUN KOHTPONMpOBanu ¢
NoMoLLbto ra3oBoro xpomatorpada Agilent 7890B ¢ getektopom macc-cnektpometpum 5977B.

Pesynkratbl. CUHTE3MPOBaHLI HOBLIE NPOW3BOAHbIE 3-(2-OpomdeHnn)-4-3ameltieHHbix-1H-1,2,4-Tpnason-5(4H)-TMoHOB, CTpyKTypa
KOTOPbIX NOATBEPXKAEHA C MOMOLLbI0 3neMeHTHoro aHanu3a (CHNS), THNMR v xpomaTtorpadmieckoro Macc-cnekTpanbHOoro aHanuaa.

BuiBoabl. B pesynbraTte CMHTE3MpOBaHO U OXapakTepu3oBaHo 21 coefuHeHue npousBoaHbiX 3-(2-6pomodheHnn)-4-3ameLteH-
Hbix-1H-1,2,4-Tpuason-5(4H)-TnoHoB.

KntoueBkle croga: 1,2,4-Tpnason, TUOHbI, KUCMOThI, COMU, FTETEPOLIMKNIMYECKNE COEANHEHMS.

AxTyanbHble Bonpochl (hapmMaLeBTMYECKON N MeAULMHCKOW Hayku n npakTuku. 2020. T. 13, Ne 1(32). C. 11-16

A wide range of biological activity of 1,2,4-triazole deriv-
atives (anti-inflammatory, antiviral, antitumor, immunosti-
mulating, etc.) [1-4] and the availability of sources for their
preparation determine to use this class of compounds. New
derivatives based on 1,2,4-triazole are creating. Derivatives
of 1,2,4-triazole have already established themselves both
in the agricultural sector and in veterinary medicine and
pharmacy [5-7].

Derivatives of 3,4-substituted-1H-1,2,4-triazole-5(4H)-thi-
ones show diuretic, antimicrobial, analgesic, actoprotective and
other types of activities [§8—10].

A literature data [11,12] showed that the range of 1,2,4-tri-
azole derivatives is huge. But despite this, there is no data on
3-(2-bromophenyl)-4-substituted- 1 H-1,2 4-triazole-5(4 H)-thi-
ones, 2-((5-(2-bromophenyl)-4-methyl-4H-1,2 4-triazol-3-yl)
thio)acetic acids and their salts.

The aim

The aim of work was to synthesize 3-(2-bromophenyl)-4-substi-
tuted-1H-1,2,4-triazole-5(4H)-thiones, 2-((5-(2-bromophenyl)-
4-methyl-4H-1,2,4-triazol-3-yl)thio)acetic acids and their salts.

Material and methods

The melting point was defined by the open capillary method on
the OptiMelt MPA100 device with platinum RTD sensor and
temperature measurements to 400 °C with 0.1 °C resolution
(US production).

The elemental analysis of synthesized compounds was
established by the universal analyzer Elementar Vario L cube
(CHNS) (standard — sulfanilamide) (Analysensysteme GmbH,
Germany). The H spectra (at 400 MHz and 100 MHz) were
recorded in DMSO-d, on a Varian MR-400 spectrometer and
analyzed with ADVASP™ Analyzer program (Umatek Inter-
national Inc.); chemical shifts were reported in ppm (§ scale)
downfield with residual protons of the solvent (DMSO-d,,
0 =2.49 ppm) as internal standard (Fig. 2).

The completeness of the reactions and the individuality of
these compounds were controlled by the gas chromatograph
Agilent 7890B with a 5977B mass spectrometry detector (US
production) (Fig. 2).

Results

2-(2-Bromobenzoyl)-N-substitutedhydrazinecarbothioamides
(3a—3c) were synthesized by refluxing 1 mol of 2-bromobenzo-
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Synthesis of novel 3-(2-bromophenyl)-4-substituted-1H-1,2,4-triazole-5(4H)-thiones derivatives

hydrazide (1) with 1 mol of isothiocyanate (methylisothiocya-
nate (2a), ethylisothiocyanate (2b), phenylisothiocyanate (2¢))
in 2-propanol medium. After that 1 mol of 2-(2-bromobenzo-
yl)-N-substitutedhydrazinecarbothioamides (3a—3c) reflux for
2 hours with 2 mol of KOH in water medium and after cooling
neutralized with acetic acid. 3-(2-Bromophenyl)-4-substitu-
ted-1H-1,2,4-triazole-5(4H)-thiones (4a—4c) were filtered as
precipitates (Fig. 1).

On the mass spectrum, there is a cluster of peaks due to two
isomers of Bromine, which was divided into m/z 270.9 and

m/z268.9 ina 1 : 1 ratio (Fig. 2). Peaks that have less mass-
to-charge ratio on the mass spectrum were fragmentary and
fragment ions.

0,1 Mol of 3-(2-bromophenyl)-4-substituted-1H-1,2,4-
triazole-5(4H)-thiones (4a-4c) and 0,1 mol of NaOH were
dissolved in 2-propanol medium with heating. Then solution
was reflux with 0,1 mol of 2-chloroacetic acid for 5 hours.
2-((5-(2-Bromophenyl)-4-substituted-4H-1,2,4-triazole-
3-yl)thio)acetic acids (5a-5¢) were filtered as precipitates
(Fig. I).

Fig. 1. Synthesis of
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Fig. 2. Mass spectrum
(left) and THNMR
spectrum (right) of
3-(2-bromophenyl)-4-
methyl-1H-1,2,4-triazole-
5(4H)-thione (3a).
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Fig. 3. Synthesis of
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2-((5-(2-Bromophenyl)-4-substituted-4H-1,2 4-triazole-3-
yDhthio)acetic acid salts (6a-60) were synthesized by adding
organic (2-aminoethanol, morpholine, dimethylamine) amines
or inorganic (KHCO,, NaHCO,) salts to 2-((5-(2-bromophenyl)-
4-substituted-4H-1,2,4-triazole-3-yl)thio)acetic acids (5a-5c) in
2-propanol or water medium respectively (Fig. 3).

Discussion

Chemical synthesis

General method for synthesis of 3-(2-bromophenyl)-4-
substituted-1H-1,2,4-triazole-5(4H)-thiones (4a—4c)

1 mol of 2-(2-bromobenzoyl)-N-R-hydrazinecarbothio-
amides (R = methyl (3a), ethyl (3b), phenyl (3¢c)) were reflux
for 2 hours with 2 mol of KOH in water medium. Then it was
filtered and after cooling was neutralized with acetic acid.
Substances 4a—4c were filtered as precipitates and were dried.

3-(2-bromophenyl)-4-methyl-1H-1,2,4-triazole-5(4H)-thione
(3a)

White powder; yield 73 %; m.p. 124-126C ; HNMR (400
MHz, DMSO-d6, § = ppm): 3.31 (CH,, 3H, s,), 7.17-7.29
(Ar-H, 2H, 7.22 (ddd, /=178, 7.4, 1.4 Hz), 7.24 (ddd, /= 8.1,
7.4, 1.3 Hz)), 7.54-7.61 (Ar-H, 2H, 7.57 (ddd, J = 8.1, 1.4,
0.6 Hz), 7.58 (ddd, J= 7.8, 1.3, 0.6 Hz)), 13.92 (NH, 1H, s);
CHNS elemental analysis Caled. for (C;H,BrN,S) : found C%

39.90, H% 2.98, N% 15.56, S% 11.85; calculated C% 40.01,
H% 2.98, N% 15.55, S% 11.87. GS/MS: 270 (m/z).
3-(2-bromophenyl)-4-ethyl-1H-1,2,4-triazole-5(4H)-thione (3b)
White powder; yield 76 %; m.p. 198-200C ; HNMR (400 MHz,
DMSO0-d6, 6 = ppm): 1.26 (CH,, 3H, t,J= 7.1 Hz), 3.90 (CH,,
2H,q,J=7.1Hz),7.17-7.31 (Ar-H,2H, 7.22(ddd,] =7.8,7.4,1.4
Hz), 7.27 (ddd, = 8.1, 7.4, 1.3 Hz)), 7.54-7.61 (Ar-H, 2H, 7.57
(ddd,J=8.1,1.4,0.6 Hz), 7.58 (ddd, J = 7.8, 1.3, 0.6 Hz)), 13.86
(NH, 1H, s); CHNS elemental analysis Calcd. for (C, H, BrN,S):
found C% 42.30, H% 3.55, N% 14.81, S% 11.29; calculated C%
4227, H% 3.55,N% 14.79, S% 11.28. GS/MS: 285 (m/z).
3-(2-bromophenyl)-4-phenyl-1H-1,2,4-triazole-5(4H)-thione (3¢)
White powder; yield 81 %; m.p. 192-194C ; HNMR (400 MHz,
DMSO-d6, 6=ppm): 8 7.19-7.33 (Ar-H, 2H, 7.23 (ddd, /= 7.8,
7.5,14Hz), 7.28 (ddd, J=28.1, 7.5, 1.4 Hz)), 7.34 (Ar-H, 1H, tt,
J=1.5,13Hz), 743 (Ar-H, 2H, dddd, /=84, 1.6, 1.3, 0.5 Hz),
7.55-7.66 (Ar-H, 4H, 7.61 (dddd, J=8.4,7.5, 1.5, 0.5 Hz), 7.60
(ddd,J=17.8,1.4,0.6 Hz), 7.58 (ddd, /= 8.1, 1.4, 0.6 Hz)), 13.64
(NH, 1H, s); CHNS elemental analysis Calcd. for (C,,H, BrN.S):
found C% 50.49, H% 3.02, N% 12.65, S% 9.62; calculated C%
50.61, H% 3.03, N% 12.65, S% 9.65. GS/MS: 332 (m/z).
Synthesis of 2-((5-(2-bromophenyl)-4-substituted-4H-
1,2,4-triazole-3-yl)thio)acetic acids (5a-5c)
0,1 Mol of 3-(2-bromophenyl)-4-R-1H-1,2 4-triazole-5(4H)-
thiones (R = methyl (4a), ethyl (4b), phenyl (4c)) and 0,1 mol
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Synthesis of novel 3-(2-bromophenyl)-4-substituted-1H-1,2,4-triazole-5(4H)-thiones derivatives

of NaOH were dissolved with heating in propan-2-ol medium.
Then solution was reflux with 0,1 mol of 2-chloroacetic acid
for 5 hours. Substances 5a-5¢ were filtered as precipitates and
were dried.

2-((5-(2-bromophenyl)-4-methyl-4H-1,2,4-triazole-3-yl)thio)
acetic acid (5a)

White powder; yield 69 %; m.p. 151-153C ; HNMR (400
MHz, DMSO-d6, 6 =ppm): 3.74 (3H, s), 3.94 (2H, s), 7.31 (1H,
ddd,J=8.1,7.8, 1.1 Hz), 7.48 (1H, ddd, ] = 8.1, 7.8, 1.5 Hz),
7.64 (1H, ddd,J=8.1,1.5,0.5 Hz), 7.80 (1H, ddd, J=8.1, 1.1,
0.5 Hz); CHNS elemental analysis Calcd. for (C, H, BrN,O,S):
found C% 40.29, H% 3.06, N% 12.77, S% 9.75; calculated
C% 40.26, H% 3.07, N% 12.80, S% 9.77. GS/MS: 327 (m/z).

2-((5-(2-bromophenyl)-4-ethyl-4H-1,2,4-triazole-3-yl)thio)
acetic acid (5b)

White powder; yield 67 %; m.p. 172—-174C; HNMR (400
MHz, DMSO-d6, 6=ppm): 1.45 (CH,, 3H, t,/=7.1 Hz), 3.95
(CH,, 2H, s), 4.13 (CH,, 2H, q, /= 7.1 Hz), 7.32 (Ar-H, 1H,
ddd, J=8.1, 7.9, 1.1 Hz), 7.48 (Ar-H, 1H, ddd, /= 8.1, 7.9,
1.5Hz),7.65 (Ar-H, 1H, ddd, /=8.1, 1.5, 0.5 Hz), 7.80 (Ar-H,
1H,ddd,J=8.1, 1.1, 0.5 Hz); CHNS elemental analysis Calcd.
for (C,H ,BrN,O,S): found C% 42.24, H% 3.53, N% 12.29,
S% 9.40; calculated C% 42.12, H% 3.53, N% 12.28, S% 9.37.
GS/MS: 341 (m/z).

2-((5-(2-bromophenyl)-4-phenyl-4H-1,2,4-triazole-3-yl)thio)
acetic acid (5¢)

White powder; yield 71%; m.p. 160-162C ; HNMR (400
MHz, DMSO-d6, 6=ppm): 4.08 (CH,, 2H, s), 7.34-7.46 (Ar-H,
3H, 7.42 (ddd,/=7.8,7.7,1.1 Hz), 7.39 (ddt, /= 7.8, 7.6, 1.2
Hz), 7.40 (ddd, J = 8.1, 7.8, 1.5 Hz)), 7.54 (Ar-H, 2H, dddd,
J=19,178,1.5,0.4 Hz), 7.78-7.88 (Ar-H, 3H, 7.81 (dddd, J
=709,12,1.2,04 Hz), 7.85 (ddd, /= 8.1, 1.1, 0.4 Hz)), 7.95
(Ar-H, 1H,ddd,J=7.7, 1.5, 0.4 Hz); CHNS elemental analysis
Calcd. for (C H ,BrN,O,S): found C% 49.29, H% 3.10, N%
10.75, S% 8.20; calculated C% 49.24, H% 3.10, N% 10.77,
S% 8.22. GS/MS: 390 (m/z).

Synthesis of potassium 2-((5-(2-bromophenyl)-4-R-4H-
1,2,4-triazole-3-yl)thio)acetates (6a-6¢)

0,01 mol of 2-((5-(2-bromophenyl)-4-R-4H-1,2,4-triazole-3-
yl)thio)acetic acid (R =methyl (5a), ethyl (5b), phenyl (5¢)) and
0,01 mol of KHCO, were dissolved in 50 ml water. The reaction
mixture was filtered, the filtrate was evaporated. The obtained
substances were recrystallized from 2-propanol for analysis.

potassium 2-((5-(2-bromophenyl)-4-methyl-4H-1,2,4-tri-
azole-3-yl)thio)acetate (6a)

Yellow powder; yield 86 %; m.p. 219-221C;

potassium 2-((5-(2-bromophenyl)-4-ethyl-4H-1,2,4-triazole-
3-yl)thio)acetate (6b)

Bright yellow powder; yield 78%; m.p. 178-180C;

potassium 2-((5-(2-bromophenyl)-4-phenyl-4H-1,2,4-tri-
azole-3-yl)thio)acetate (6¢)

Bright yellow powder; yield 82 %; m.p. 222-224C;

Synthesis of sodium 2-((5-(2-bromophenyl)-4-R-4H-
1,2,4-triazole-3-yl)thio)acetates (6d-6f)

0,01 mol of 2-((5-(2-bromophenyl)-4-R-4H-1,2 4-triazole-
3-yl)thio)acetic acid (R = methyl (5a), ethyl (5b), phenyl (5¢))
and 0,01 mol of NaHCO, dissolved in 50 ml water. The reaction

mixture was filtered, the filtrate was evaporated. For analysis
the obtained substances were recrystallized from 2-propanol.

sodium 2-((5-(2-bromophenyl)-4-methyl-4H-1,2,4-triazole-
3-yl)thio)acetate (6d)

Bright yellow powder; yield 83 %; m.p. 192-194C;

sodium 2-((5-(2-bromophenyl)-4-ethyl-4H-1,2,4-triazole-3-
yl)thio)acetate (6e)

White powder; yield 84 %; m.p. 231-233C;

sodium 2-((5-(2-bromophenyl)-4-phenyl-4H-1,2,4-triazole-
3-yl)thio)acetate (6f)

Bright yellow powder; yield 78 %; m.p. <240C;

Synthesis of 2-hydroxyethanaminium 2-((5-(2-bro-
mophenyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetate (6g-6i)

0,01 mol of 2-((5-(2-bromophenyl)-4-R-4H-1,2,4-triazole-
3-yl)thio)acetic acid (R = methyl (5a), ethyl (5b), phenyl (5c))
and 0,01 mol of 2-hydroxyethanamine were dissolved in 50 ml
of 2-propanol with heating. The reaction mixture was filtered,
the filtrate was evaporated. For analysis the obtained substances
were recrystallized from 2-propanol.

2-hydroxyethanaminium 2-((5-(2-bromophenyl)-4-methyl-
4H-1,2,4-triazole-3-yl)thio)acetate (6g)

Yellow powder; yield 3%; m.p. 141-143C; CHNS elemental
analysis Calcd. for (C,H BrN,0,S): found C% 40.19, H%
4.41, N% 14.41, S% 8.23; calculated C% 40.11, H% 4.40,
N% 14.39, S% 8.24.

2-hydroxyethanaminium 2-((5-(2-bromophenyl)-4-ethyl-4H-
1,2,4-triazole-3-yl)thio)acetate (6h)

Yellow powder; yield 67 %; m.p. 105-107C; CHNS elemen-
tal analysis Calcd. for (C ,H,,BrN,0,S): found C% 41.64, H%
4.76,N% 13.87, S% 7.93; calculated C%41.69, H% 4.75, N%
13.89, S% 7.95.

2-hydroxyethanaminium 2-((5-(2-bromophenyl)-4-phenyl-
4H-1,2,4-triazole-3-yl)thio)acetate (6i)

White powder; yield 69 %; m.p. 210-212C; CHNS elemental
analysis Calcd. for (C H BrN,O,S): found C% 47.83, H%
4.25, N% 12.44, S% 7.08; calculated C% 47.90, H% 4.24,
N% 12.41, S% 7.10.

Synthesis of morpholinium 2-((5-(2-bromophenyl)-4-R-
4H-1,2,4-triazole-3-yl)thio)acetate (6j-6l)

0,01 mol of 2-((5-(2-bromophenyl)-4-R-4H-1,2 4-triazol-3-
yl)thio)acetic acid (R =methyl (5a), ethyl (5b), phenyl (5¢)) and
0,01 mol of morpholine were dissolved in 50 ml of 2-propanol
with heating. The reaction mixture was filtered, the filtrate was
evaporated. For analysis the obtained substances were recrys-
tallized from 2-propanol.

morpholinium 2-((5-(2-bromophenyl)-4-methyl-4H-1,2,4-
triazole-3-yl)thio)acetate (6j)

Yellow powder; yield 80%; m.p. 79—81C; CHNS elemental
analysis Calcd. for (C H ,BrN,O,S): found C% 43.26, H%
4.63, N% 13.49, S% 7.74; calculated C% 43.38, H% 4.61,
N% 13.49, S% 7.72.

morpholinium 2-((5-(2-bromophenyl)-4-ethyl-4H-1,2,4-tri-
azole-3-yl)thio)acetate (6k)

White powder; yield 81%; m.p. 218-220C; CHNS elemental
analysis Calcd. for (C H, BrN,O,S): found C% 44.80, H%
4.94, N% 13.04, S% 7.48; calculated C% 44.76, H% 4.93,
N% 13.05, S% 7.47.
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morpholinium 2-((5-(2-bromophenyl)-4-phenyl-4H-1,2,4-
triazole-3-yl)thio)acetate (6l)

White powder; yield 76 %; m.p. 238-240C; CHNS elemental
analysis Calcd. for (C, H, BrN,O,S): found C% 50.24, H%
4.42, N% 11.73, S% 6.70; calculated C% 50.32, H% 4.43,
N% 11.74, S% 6.72.

Synthesis of dimethylammonium 2-((5-(2-bromophenyl)-
4-R-4H-1,2,4-triazole-3-yl)thio)acetate (6m-60)

0,01 mol of 2-((5-(2-bromophenyl)-4-R-4H-1,2 4-triazole-
3-yl)thio)acetic acid (R = methyl (5a), ethyl (5b), phenyl (5¢))
and 0,01 of mol dimethylamine were dissolved in 50 ml of
2-propanol with heating. The reaction mixture was filtered, the
filtrate was evaporated. For analysis the obtained substances
were recrystallized from 2-propanol.

dimethylammonium 2-((5-(2-bromophenyl)-4-methyl-4H-
1,2,4-triazole-3-yl)thio)acetate (6m)

Yellow powder; yield 82 %; m.p. 124—126C; CHNS elemen-
tal analysis Calcd. for (C,,H,.BrN,0,S): found C% 41.85, H%
4.58,N% 14.98, S% 8.60; calculated C% 41.83, H% 4.59, N%
15.01, S% 8.59.

dimethylammonium 2-((5-(2-bromophenyl)-4-ethyl-4H-
1,2,4-triazole-3-yl)thio)acetate (6n)

White powder; yield 83%; m.p. 149-151C; CHNS elemental
analysis Caled. for (C H BrN,O,S): found C% 43.55, H%
4.95, N% 14.44, S% 8.26; calculated C% 43.42, H% 4.94,
N% 14.47, S% 8.28.

dimethylammonium 2-((5-(2-bromophenyl)-4-phenyl-4H-
1,2,4-triazole-3-yl)thio)acetate (60)

White powder; yield 83 %; m.p. 200-202C; CHNS elemental
analysis Caled. for (C H BrN,O,S): found C% 49.76, H%
4.42, N% 12.89, S% 7.38; calculated C% 49.66, H% 4.40,
N% 12.87, S% 7.37.

Conclusions

As aresult, 21 novel compounds of 3-(2-bromophenyl)-4-sub-
stituted-1H-1,2,4-triazole-5(4H)-thiones and their derivatives
were synthesized and characterized.

The structure of synthesized compounds was confirmed using
Elemental analysis (CHNS), HNMR and Chromatographic
mass spectral analysis.
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