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ABSTRACT

In order to create new biologically active compounds among 4-R-3-R;-1,2,4-triazole-5-thioles preparative synthesis
methods of esters of 2-((4-R-3-R;-1,2,4-triazole-5yl)thio)acetic acids were offered, the structure of which is
confirmed with *H NMR-spectroscopy, chromatography-mass spectrometry and elemental analysis
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INTRODUCTION

Now days medicine and pharmacy require new ancttefée drugs. Derivative of 1,2,4-triazoles occupgpecial
place among the wide variety of active organic coumals. This interest is caused with quite highdgaal activity
data derived [3, 5, 6], low toxicity [10] and acsigdlity in synthesis. Thus, derivative of 1,2,4atoles [1, 4] are
known and active used in medicine. It is importensay, that a large number of scientists synthgiiid more
attention to this heterocyclic system [5, 6, 10pwéver, there are a lot information in literaturedtated to
derivative of 1,2,4-tiazoles just esters of 2-((BR-1,2,4-triazole-5yl)thio) acetic acids are not istigated.
However, esters of acids have high biological dtgti{, 6] and in addition can be intermediate prodfor the
synthesis of amides, hydrazides, benzylidenhydeszad acids.

Therefore, the main aim of this work is the synihes new esters of 2-((4-R-3:R,2,4-Triazole-5yl)thio) acetic
acids and establishing their physical and chenmiaehmeters for subsequent biological research

EXPERIMENTAL SECTION

Materials and methods.. The melting point is defined the open capillargthod on the OptiMelt MPA100 device
(US production). The elemental composition of sgsthed compounds was established in the universdyzer
Elementar Vario L cube (CHNS) (standard - sulfordes). The'H NMR spectra were obtained on a Varian
Mercury VX-200 (H, 200 MHz) in dimethyl-d6 sulfoxide with tetramettifane as the internal standard and
analyzed with ADVASP(tm) Analyzer program (Umateakelrnational Inc.) [2]. Chromatography-mass spéctra
studies were carried out on the gas-liquid chrograioh Agilent 1260 Infinity HPLC with mass spectueter
Agilent 6120 (ionization in electro-sprey (ESI) [9]
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RESULTSAND DISCUSSION

We have obtained esters of 2-((4-R-31R2,4-triazole-5yl)thio)acetic acids in two wayhe first method involves
the interaction of previously synthesized 4-R-31R2,4-triazole-5-thioles (1.1-1.12) [7, 8] withetltorresponding
esters of 2-chloroacetic acid in the presence oivedent amount of sodium hydroxide. The secondho@involves
the etherification of 2-((4-R-3-R1,2,4-triazole-5yl)thio)acetic acids (2.1-2.12] {¥ith methyl, ethyl, i-propyl, n-
propyl and n-butyl alcohol in the presence of aalgit amount of concentrated sulfuric acid (fig. 3.1-3.29
compounds obtained with different methods do nee gnelting point depression. It should be noted tha

practical yield of the reaction of the method Bigher in comparison with the meyhod A (fig. 1).

Method A
N—N
R,OH / \ 0
H, /4
s—c —c — > 7
R S—C —C
[H,SOy4] N
O—H | OR2
Rl R,
2.1. R=CH,-C4HgNO, Ry=H: 2.7. R=CH; Ry=-N=CH-C¢H,OH-2; 3.1. - 3.29 R,=CH, C,Hs, i-C5Hy,
2.2. R=CH,-C;HgNO, R;=CHj; 2.8. R=CH; R;=-N=CH-CH,OH-4; 1-C3Hy, n-C4H.
2.3. R=CH,-C4HgNO, R;=C,Hs; 2.9. R=CH; Ry=-N=CH-CH,N(CH;),-4;
2.4. R=CH,-C;HgNO, R{=CgHls; 2.10. R=C6Hi R{=NH,;
2.5. R=CH,-C4HgNO, R;=NH,; 2.11. R=C4H,Br-2, R,—-N—CH-C6H4N(CH;)2-4

2.6. R=CH; R;=-N=CH-C¢H,NO,-4; 2,12, R=C,H,S-2, R;=NH,.

7_& Iéz o Method B
/ NaOH
R/LN sH + a1 N7 2
OR

AN .
2 I-C3H70H,

R] -NaC], -Hzo
L.1. R=CH,-C,HgNO, R=H: 1.7. R=CH; R;=N=CH-C¢H,OH-2;
1.2. R=CH,-C4HgNO, R,=CHj: 1.8. R=CH; R;=N=CH-C¢H,OH-4;
1.3. R=CH,-C,HgNO, Ry=C,Hs; 1.9. R=CH; R=N=CH-C4HN(CH;),-4;
1.4. R=CH,-C,HgNO, Ry=C¢Hs; 1.10. R=C4H;  Ry=NH,;
L.5. R=CH,-C,;HgNO, Ry=NH,; 1.11. R=C4H,Br-2, R1=-N=CH-C5H4N(CH3)2-4;

1.6. R=CH; R=-N=CH-C¢H,NO,4; 1,12, R=C,H,S-2, R;=NH,.
Figurel Scheme of synthesisof 2-((4-R-3-R;-1,2,4-triazole-5yl)thio)acetic acids

General procedure for the preparations esters of 2-((4-R-3-R;-1,2,4-triazole-5yl)thio)acetic acids (3.1-3.29)

Method A. A mixture of 0,01 mol of 2-((4-R-3-R1,2,4-triazole-5yl)thio)acetic aci(?.1-2.12) in 30 ml of the
appropriate alcohol (methyl, ethyl, i-propyl, n-pyb and n-butyl) and 0,5 ml of concentrated sutfiacid is boiled
for 10 hours, the solvent was evaporated, the wesiths neutralised with sodium bicarbonate, fitteard dried.

Method B. To a solution of 0,01 mol of &OH in 5 ml of water and 50 ml i-propanol was adde@lOnole of 4-R-3-
R:-1,2,4-triazole-5-thiole (1.1-1.12) and 0,01 molecorresponding ester 2-chloroacetic aémethyl, ethyl, i-
propyl, n-propyl and n-butyl), boiled to a neutealvironment for 3 hr., filtered, the solvent waagerated.

In connection with difficulties in the selection @dmpounds 3.2, 3.6, 3.7, 3.10-3.12, 3.15, 3.1 there obtained
as hydrochlorideEsters of 2-((4-R-3-R1,2,4-triazole-5yl)thio)acetic acids are crystadli(3.1-3.18, 3.20, 3.22-
3.25, 3.27-3.29) or amorphous (3.19, 3.21, 3.26ubde substances (3.2, 3.6, 3.7, 3.10-3.12, 3.156)3 or
sparingly soluble (3.1, 3.3-3.5, 3.8, 3.9, 3.1343.3.17-3.29) in wates; Boai, carbonates solutions of alkali metal
and alkali, soluble in organic solvents. To analylze esters of 2-((4-R-3;R.,2,4-triazole-5yl)thio)acetic acids
(3.1-3.3, 3.6, 3.28, 3.29), purified by recrysiadtion from methanol, compounds (3.4, 3.5, 3.7-3.94, 3.15, 3.17-
3.20, 3.22, 3.26, 3.27) recrystallized from i-propla substance (3.10-3.12, 3.16, 3.21, 3.23, 3@ n-butanol.
The synthesized compound 3.13 recrystallized froethgll ester, and the substance 3.25 from mixture i
propanol:water 1:1.
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Table 1 Estersof 2-((4-R-3-R;-1,2,4-triazole-5yl)thio)acetic acids

A
/& )\S—C2 C/

O—R2
1
Compoun R R; R, M.p. (°C) | Molecular formula | Yield (%)
3.1 -CH,-C4HgNO | -CH; -CH; 76-78 | C11H1eN4OsS 81
3.2 -CH,-C4HgNO | -C;Hs -CH; | 151-153| G;H,;CIN,O;S* 84
3.3 -CH,-C4HgNO | -CgHs -CH; 77-79 | C16H20N4OsS 88
3.4 -CH,-C4HgNO | -NH, -CH; | 191-193| CyoH1/NsOsS 81
35 -CH,-C4HgNO | -CH; -CoHs | 102-104 | C1,Hp0N4OsS 79
3.6 -CH,-C4HgNO | -C,Hs -CHs | 152-154| GH»:CIN,O;S* 85
3.7 -CH,-C4HgNO | -CeHs -CHs | 156-158| G7Ho:CIN,O3;S* 92
3.8 -CH,-C4HgNO | -NH, -CHs | 150-152 | C11H1eNsOsS 94
3.9 -CH,-C4HgNO | -CH, -C3Hz-n| 98-100 | Cy3H2.N4OsS 90
3.10 -CH,-C4HgNO | -CoHs -CsH7-n| 134-136| G/H2:CIN,O;S* 87
3.11 -CH,-C4HgNO | -CgHs -CsH7-n| 139-141| GeHo:CIN,O;S* 83
3.12 -CH,-C4HgNO | -NH, -CsHs-n| 173-175| G;H,;CINsO;S* 83
3.13 -CH,-C,HgNO | H -CaHr-i| 93-95 | CioHp0N4OsS 88
3.14 -CH,-C4HgNO | -CH, -CgH7-1 | 125-127 | C13H2:N4O3S 91
3.15 -CH,-C4HgNO | -CoHs -CiH#-i | 230-232| GHp:CIN,O;S* 87
3.16 -CH,-C4HgNO | -C¢Hs -CaH7-i | 246-248| GgH,:CIN,O3;S* 88
3.17 -CH,-C4HgNO | -NH, -CgH7-1 | 185-187 | C1oH1NsO3S 93
3.18 -CH; -N=CH-GH,NO-4 -CH7-i | 202-204 | C15H17Ns04S 88
3.19 -CHs -N=CH-GH,OH-2 -GHs | 217-219| C45H18N4O3S 91
3.20 -CH; -N=CH-GH,OH-4 -GHs | 181-183| C15H1eN4OsS 83
3.21 -CHj -N=CH-GHsN(CH3),-4| -C;Hs | 223-225| C17H23Ns0,S 89
3.22 -CeHs -NH, -CH; | 174-176| C1:H1:N40,S 92
3.23 -CeHs -NH, -CaH7-i | 156-158 | C13H16N4O,S 85
3.24 -CeHs -NH, -C3Hz-n| 172-174 | C13H16N4O,S 79
3.25 -C¢H,4Br-2 -N=CH-GH4N(CHs)-4| -CoHs | 156-158 | C»1H,:BrNsO,S 90
3.26 C4H3S-2 -NH -CH; | 133-135| CgH;cN4O,S; 90
3.27 C4H3S-2 -NH -CaH7-i | 135-137 | C11H14N4OS, 92
3.28 C4H3S-2 -NH -C3Hz-n| 123-125 | C13H14N4O.S; 86
3.29 C4H3S-2 -NH -CsHg-n| 113-115 | C1,H16N4O,S; 82

* - compounds which were obtained as hydrochloride.

The structure of synthesized compounds in all casefirmed with modern instrumental methods of wsial ¢H
NMR-spectroscopy, chromatography-mass spectronagiiyelemental analysis).

Individual peaks of synthesized substance haveblksttad in conducting chromato-mass-spectrometridiss.
Theoretical calculations of atomic masses corregportollected data [9].

'H NMR-spectra of obtained substance show compliayothesized compounds to specified formulas (tad)le.
Thus, the spectrum of the compound of methyl esB(&4-methyl-3-(morpholinomethyl)-4H-1,2,4-triazbi-
yhthio)acetatg3.1) is characterized with proton chemical shiftdwo methylen groups as two protons singlets at
4,45ta 4,16 ppm. The protons of methyl group in the estsidue appear as three protons singlet at 3,68,pp
protons of — CHl group of 1,2,4-triazole nucleus resonate in mineng field at 3.20 ppm. Protons of morpholine
residue available in the form of common multiplét3a41 ppm. It is important, that there are no algrin the
spectrum at 12-10 ppm which may indicate the presen proton of carboxyl groups in the studied coomp.
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Table 2 Data of chemical shifts of protonsin the "H NMR spectra of esters of 2-((4-R-3-R;-1,2,4-triazole-5yl)thio)acetic acids and their
elemental composition (3.1-3.29)

Elemental analysis calculated %
Compound H NMR DM SO-ds, 8 ppm [found %]
c H N S
3.1 4.45 (s, 2H, -Ch¥), 4.16 (s, 2H, -CH), 3.68 (s, 3H, -Cy 3.41 (m, 4H,| 46,14 | 6,34 | 19,57 | 11,20
) morpholine), 3.20 (s, 3H, -GH [46,25] | [6,32] | [19,61] | [11,18]
3.2 4.43 (s, 2H, -Cht), 4.13 (m, 4H, -Cht), 3.32 (m, 4H, morpholine), 3.17 (s, 3H|-42,79 | 6,28 | 16,63 | 9,52
) CHs), 1.24 (m, 3H, -Ch) [42,89] | [6,26] | [16,66] | [9,50]
33 7.46 (m, 5H, -@Hs), 4.32 (s, 2H, -CH), 3.78 (s, 3H, -Ch, 3.44 (m, 4H,| 55,16 | 5,79 | 16,08 9,20
) morpholine), 3.21 (s, 3H, -GH [55,24] | [5,83] | [16,05] | [9,17]
34 5.83 (s, 2H, -NB), 4.25 (s, 2H, -Ch), 3.84 (s, 3H, -Ch), 3.31 (m, 4H,| 41,80 | 596 | 24,37 | 11,16
) morpholine), 3.11 (s, 3H, -G} [41,94] | [5,94] | [24,31] | [11,17]
35 4.43 (s, 2H, -Cht), 4.29 (s, 2H, -Ch), 4.12 (m, 2H, -Cht), 3.71 (s, 3H, -CH), | 47,98 | 6,71 | 18,65 | 10,67
) 3.21 (m, 4H, morpholine), 1.31 (s, 3H, -gH [48,09] | [6,70] | [18,63] | [10,69]
36 4.45 (s, 2H, -Cht), 4.21 (s, 2H, -CH), 4.10 (m, 4H, -Ch), 3.24 (m, 4H,| 44,50 | 6,61 | 1597 | 9,14
) morpholine), 1.29 (m, 6H, -G} [44,59] | [6,63] | [15,99] | [9,12]
3.7 7.31 (m, 5H, -GHs), 4.47 (s, 2H, -Ch), 4.14 (m, 4H, -Cht), 3.43 (m, 4H,| 51,19 | 5,81 | 14,05 8,04
: morpholine), 1.25 (t, 3H, -CH [51,27] | [5,82] | [14,06] | [8,06]
38 5.94 (s, 2H, -NH), 4.47 (s, 2H, -ChH), 4.24 (m, 4H, -Cht), 3.48 (m, 4H,| 43,84 | 6,35 | 23,24 | 10,64
) morpholine), 1.31 (t, 3H, -C} [43,94] | [6,34] | [23,23] | [10,67]
3.9 4.43 (s, 2H, -Cht),4.15 (m, 4H, -Ckt), 3.54 (m, 4H, morpholine), 3.38 (s, 3H/ - 49,66 | 7,05 | 17,82 | 10,20
) CHs), 1.19 (m, 2H, -CH), 0.99 (t, 3H, -Ch) [49,84] | [7,03] | [18,84] | [10,22]
3.10 4.48 (s, 2H, -Cht), 4.20 (m, 4H, -Cht), 3.58 (m, 4H, morpholine), 1.74 (m, 2H/- 51,20 | 7,37 | 17,06 | 9,76
) CHy-), 1.24 (t, 3H, -CH), 0.97 (t, 3H, -ChH) [51,29] | [7,38] | [17,03] | [9,74]
311 7.41 (m, 5H, -GHs), 4.44 (s, 2H, -Ch), 4.19 (m, 4H, -Cht), 3.72 (m, 4H,| 52,36 | 6,10 | 13,57 7,77
: morpholine), 1.42 (t, 3H, -Ci 1,01 (t, 3H, -Ch) [52,43] | [6,12] | [13,60] | [7,75]
312 5.76 (s, 2H, -NH), 4.51 (s, 2H, -ChH), 4.13 (m, 4H, -Cht), 3.82 (m, 4H,| 40,96 | 6,30 | 19,90 9,11
) morpholine), 1.54 (m, 2H, -GH), 1,07 (t, 3H, -Ch) [41,05] | [6,31] | [19,93] | [9,09]
313 12.93 (s, 1H, NH-triazole), 4.93 (m, 1H, -CH-), B.6s, 2H, -CH), 4.25 (s, 2H, -| 47,98 | 6,71 | 18,65 | 10,67
) CHy-), 3.70 (m, 4H, morpholine), 1,32 (d, 6H, -gH [48,07] | [6,72] | [18,67] | [10,69]
314 4.87 (m, 1H, -CH-), 4.36 (s, 2H, -GHl, 4.19 (s, 2H, -CH), 4,03 (s, 3H, -Cq), | 49,66 | 7,05 | 17,82 | 10,20
: 3.72 (m, 4H, morpholine), 1,29 (d, 6H, -QH [49,74] | [7,04] | [17,86] | [10,17]
315 4.83 (m, 1H, -CH-), 4.34 (s, 2H, -G, 4.12 (m, 4H, -Cht), 3.69 (m, 4H,| 46,08 | 6,91 | 1535 8,79
: morpholine), 1,33 (d, 6H, -G 1,28 (t, 3H, -Ch) [46,13] | [6,92] | [15,37] | [8,81]
3.16 7.58 (m, 5H, -GHs), 4.88 (m, 1H, -CH-), 4.32 (s, 2H, -Gi{ 4.24 (s, 2H, -CH), | 52,36 | 6,10 | 13,57 7,77
) 4.09 (s, 2H, -Cht), 3.65 (m, 4H, morpholine), 1,39 (d, 6H, -gH [52,43] | [6,11] | [13,59] | 7,79
317 5.73 (s, 2H, -NK), 4.92 (m, 1H, -CH-), 4.35 (s, 2H, -GN 4.21 (s, 2H, -CH), | 45,70 | 6,71 | 22,21 | 10,17
) 3.74 (m, 4H, morpholine), 1,39 (d, 6H, -gH [45,82] | [6,69] | [22,18] | [10,15]
318 9.95 (s, 1H, -N=CH-), 8.24 (m, 4H, ¢8.), 4.95(m, 1H, -CH-), 4.45 (s, 2H, -Gi | 49,58 | 4,72 | 1927 | 8,82
: 2,41 (s, 3H, -Ch), 1,33 (d, 6H, -Ch) [49,63] | [4,70] | [19,25] | [8,84]
319 9.89 (s, 1H, -N=CH-), 8.33 (m, 4H, ¢84), 5.31 (s, 1H, -OH), 4.84(m, 1H, -CH-), 53,88 | 5,43 | 16,75 9,59
: 4.16 (s, 2H, -Cht), 2,45 (s, 3H, -Ch), 1,42 (d, 6H, -Ch) [53,95] | [5,44] | [16,78] | [9,62]
3.20 9.85 (s, 1H, -N=CH-), 8.35 (m, 4H, ¢8.), 5.35 (s, 1H, -OH), 4.83(m, 1H, -CH-), 53,88 | 5,43 | 16,75 9,59
) 4.19 (s, 2H, -Ch}), 2,40 (s, 3H, -Chj}, 1,49 (d, 6H, -Ch) [53,96] | [5,44] | [16,79] | [9,61]
301 9.92 (s, 1H, -N=CH-), 8.29 (m, 4H, ¢8.), 4.91(m, 1H, -CH-), 4.22 (s, 2H, -Gi | 56,49 | 6,41 | 19,38 | 8,87
) 3,02 (s, 6H, N-(Ch),), 2,49 (s, 3H, -Ch), 1,39 (d, 6H, -Ch) [56,55] | [6,42] | [19,40] | [8,89]
3.22 8.15 (M, 5H, -gs), 5.79 (s, 2H, -Nb), 4.24 (s, 2H, -CH), 3,49 (s, 3H, -Ch) [23,’32’] [i'g% [gi:fg] [g:ig]
323 7.98 (m, 5H, -GHs), 6.21 (s, 2H, -Nb), 4.99(m, 1H, -CH-), 4.05 (s, 2H, -GH, | 53,41 | 552 | 19,16 | 10,97
) 1,13 (d, 6H, -Ch) [53,49] | [5,51] | [19,14] | [10,99]
3.04 7.93 (m, 5H, -@Hs), 6.05 (s, 2H, -Nb), 4,13 (m, 4H, -Cht), 1.79 (s, 2H, -CH), | 53,41 | 552 | 19,16 | 10,97
) 1,09 (t, 3H, -CH) [53,49] | [5,51] | [19,15] | [10,95]
3.95 9.97 (s, 1H, -N=CH-), 8.39 (m, 4H, ¢8,), 8.15 (m, 4H, -¢H,), ), 4,19 (m, 4H, -| 51,64 | 454 | 14,34 | 657
) CHy-), 3,06 (s, 6H, N-(CH2), 1,49 (t, 3H, -ChH) [51,72] | [4,53] | [14,32] | [6,55]
3.26 7,69 (m, 3H, thiophene), 5.89 (s, 2H, NM.16 (s, 2H, -CH), 3,57 (t, 3H, -Ch) [28128] [g:;i’] ég:;g] [gg’:;é]
327 7,75 (m, 3H, thiophene), 5.81 (s, 2H, -§H.97(m, 1H, -CH-), 4,18 (s, 2H, -GH| | 44,28 | 4,73 | 18,78 | 21,49
) 1,45 (d, 6H, -Ch) [44,31] | [4,76] | [18,81] | [21,45]
3.08 7,71 (m, 3H, thiophene), 5.78 (s, 2H, -§H4.19 (m, 4H, -CHt), 2.20 (m, 2H, -| 44,28 | 4,73 | 18,78 | 21,49
i CHz-), 0,98 (t, 3H, -Ch) [44,36] | [4,74] | [18,84] | [21,51]
3.29 7,79 (m, 3H, thiophene), 5.81 (s, 2H, -§H4.21 (m, 4H, -Ck#), 1.69 (m, 2H, -| 46,13 | 5,16 | 17,93 | 20,53
) CH), 1.51 (m, 2H, -CH), 0,95 (t, 3H, -ChH) [46,19] | [5,18] | [17,90] | [20,56]
CONCLUSION

1.29 new compounds, esters of 2-((4-R-31R2,4-triazole-5yl)thio)acetic acids have beentlsgrized as a result of
studying.

2.The structure of synthesized compounds is confirmigd modern instrumental methods of analysis Ircakes
(*H NMR-spectroscopy, chromato-mass-spectrometry fmdental analysis).

3.The synthesized compounds can be used in furtbéodital studies.
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