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Synthesis of 3-alkylthio(sulfo)-1,2,4-triazoles, containing
methoxyphenyl substituents at C° atoms, their antipyretic activity,
propensity to adsor ption and acute toxicity
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Zaporozhye Sate Medical University, Zaporizhzhya, Ukraine

ABSTRACT

To find new low-toxic, biologically active compounds, we have synthesized a series of alkylthio(sulfo)derivatives of
1,2,4-triazoles, which contain 2-, 3-, 4-methoxyphenyl or 3,4,5- trimethoxyphenyl substitutes at the C> atom of 1,2,4-
triazole nucleus. The structure of the obtained compounds has been confirmed by complex of modern physical and
chemical methods of analysis. Acute toxicity and antipyretic effects has been investigated, the data of surface
activity and propensity to adsorption have been set for the synthesized compounds. Based on these data, the
correlations of results of the biological activity towards data of adsorption properties of new compounds have been
conducted.

Keywords: 1,2,4-triazoles, physical and chemical propera@@sipyretic activity, propensity to adsorption, itty.

INTRODUCTION

Fever is the most common and one of the major symptof diseases both for children and adults. Moder
medicine arsenal includes a large amount of drughk antipyretic effects. But it should be noticedht the
application of many drugs can lead to unwanted sftiets.

At present time, there is evidence [5,1] that amftammatory and analgesic properties which areetight to
nonsteroidal anti-inflammatory drugs with distiremtipyretic effects are also inherent to 1,2,4ztrlas. Their
advantage consists in the fact that they have mweatoxicity and almost never lead to side effects

Purpose of the work: the main purpose of our work was the synthesisiesf highly efficient and low-toxic
compounds, which are derivatives of 1,2,4-triaz8dhione, which contain methoxyphenyl substitueattshe ¢
atom of triazole cycle nucleus and alkyl remainssitfur (II) and (VI) atom; the establishment ofateonships
between chemical structure and biological effestigdies of antipyretic activity, acute toxicity addpendence of
the obtained results on surface activity and adsorp

EXPERIMENTAL SECTION
Materials and methods: Alkylation of obtained earlier [6] 5-(2-,3-,4-metkyphenyl, (3-,4-,5-trimethoxy- phenyl)-)-
1,2,4-triazoles-3-thiones halogen alkanes (propwglnide, amil bromide, hexyl bromide, heptyl bromidsktyl

bromide, nonil bromide, decyl bromide) was carrged [93] in ethanol medium at the presence of eqléoular
amount of alkali (Fig. 1).
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R= GH4OCHs-2, CGH,OCH,-3, CH,OCHs-4, GH,(OCHy)3-3,4,5

Fig. 1. Scheme of synthesisof 3-alkylthio-5-R-1,2,4-triazoles

Thus obtained 3-alkylthio-5-R-1,2,4-triazoles (1-I4ble 1) are white (4, 8) or yellow (1-3, 5-7, B}kubstances
poorly soluble in water, soluble in organic sohserfor the analysis 3-alkylthio-1,2,4-triazoles1{l} have been
purified by recrystallization from mixture ethanaokater (4:1).

Continuing the search of biologically active compdsi among S-alkyl thioderivatives 5-(methoxypheiiyD,4-

triazoles-3-thiones, the oxidation of correspondBiglkylthio-5-R-1,2,4-triazoles with the solutiaf hydrogen
peroxide in the medium of concentrated acetic &eisl been conducted (Fig. 2). The oxidation of suils been
carried out at room temperature or while heating tkaction mixture. The results obtained using tie

temperature modes are identical.

Thus obtained 3-alkylsulfonyl-5-R-1,2,4-triazold2{17 Fig. 1 Table 1) are yellow crystalline substs, slightly
soluble in water, soluble in organic solvents. Hug analysis all synthesized substances have bedfeg by
recrystallization from a mixture of acetic acidater 1:1.

N——NH N——NH O
N f/ /5 N 5H,0, - R% _ |S|—R1
N N |(l
(1-3,5-7) (12-17), 74-92%

R= CeH4OCH3z-2, CsH4OCH3-3, CeH4OCH3-4; Ri=CsH7, CeHisz, CgHi7, CoHio, CioH21
Fig. 2. Scheme of the synthesis of 3-alkylsulfonyl-5-R-1,2,4-triazoles

The structure of the obtained 3-alkyl (sulfonylR5%,2,4-triazoles (1-17 Fig. 2) has been set utiegmethods of
PMR spectroscopy (Table 1), chromato-mass spectrgiredemental analysis (Table 2) and by spectraghetry
in the infrared region of the spectrum [3] (Tab)e 3

The research of acute toxicity and antipyretic\atgti(Table 4) has been carried out at the Depantroé Clinical
Pharmacy, Pharmacotherapy and Economical ManageafeRharmacy, Faculty of Postgraduate Education of
Zaporozhye State Medical University (responsiblecexor — candidate of pharmaceutical sciences |®EIS.).

The acute toxicity has been determined by expresethod of V.B. Prozorovskiy [4] on nonlinear whitgs, the
results are shown in Table 4.

The research of antipyretic activity of compoundss lbeen conducted on a group of white nonlinea [&it
weighting 200-260g. The experimental fever has lrepnoduced by administering 2,4-dinitrophenol ¢disnector
of oxidative phosphorylation) at a dose of 20 rkg./

The investigated substance has been introducedsimdurs (T0,5) after the introducing of 2,4-DNRe trectal
temperature of body during 1 hour (T1) has beeedfix he initial rectal temperature (TO) has begjstered before
intraperitoneal injection of 2,4-DNP.

The acetylsalicylic acid in the dose of 100 mghlag been used as a standard of comparison.

The experimental data of the surface tension obttetions of substances at the border interfadigoid — gas has
been used for the research of adsorption propedigs subsequent conduction of the result's coroslabf

pharmacological indicators. The surface tensionbeen determined by the Rebinder's method [2]. Aatsmn has
been calculated according to the equation of G@hsThe research has been conducted at the Depattof

Physical and Colloid Chemistry of ZSMU. The resalts presented in Table 4.
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Table 1 Physicochemical constants of 3-alkyl (sulfonyl) -5 - (methoxyphenyl) -1,2,4-triazoles

N

ys

NH
S_R1

corr?‘pgo(ﬂgnds R R B [‘ngelt" f(()zr‘rrr?jlsa Ou:/oput, PMR (5, mp., TMS)
1 CeHOCHs-2 Gy | 145146 GHsNOS | 93 | 92 é_alj;):“é.gg(téﬁ—flg)&é‘;;%orf‘?' (é—SHéﬁH;?C;j)O (@
2 CH.OCH,-3 GHy | 75-76 | GiHaN:OsS 95 %?g é_alj'z);r“é.g:(’g%)ggs;(g_{é3rf‘7’ %SH;?C;L? @
3 CsH{OCHs-4 CH, | 123-124| GHiN:OS 72 %?é é_aﬁ;);r"é.g'?%[%élé%f?bgé%ﬂiﬁ,}lﬁéeﬁﬁ;l (@,
4 CHAOCH-4 GHu | 8283 | GHiN:OS 85 | % &)mg)gt@%l% C}_‘é‘éf?bg%%ﬁ&ﬁégg;m'
5 CH.OCH-4 CHis | 101-103|  GHN-0S 76 | oL é_aljg)msg;b(%l% S:éi,f?bé".%g{fﬁ%iﬁﬁ;m
6 CoH.OCH:-4 CHi | 7374 | GeHaN;OS 92 %?g é_agg)mggk(%[@g é'?égﬁfilrgl%ﬁﬁf)héi)@’
7 CsH{OCHs-4 CioHz | 7678 | GoHaoN:OS 73 %?g &Qmsgﬂ%% é’f)’czba(?;ifg.’%é'&ﬁf)h%ﬁ)fﬂ’
8 CHAOCH)=345 | GHy | 151152 | GHiNOsS | 77 | 05 &)Tg,S&'%{ié:‘éﬁ%?’&&%ﬁcﬁéj'12 (@,
9 CHAOCH)5-3,45 | GHus | 147-148 | GHaN:0:S 96 %f"g é_ﬁg{“;;,ggfg,ﬁ—ﬁ%)fol_éféfégé%jﬁfgg)s'ls (@,
10 GHAOCH)-345 | GHis | 171:172| GHaN:OsS | 63 | 763 é_ﬁljgé’ng(lzéﬁ_’ﬂi)_;ol_éagié‘;né%j‘-%fg;)&og (@,
11 GHAOCH)-345 | GoHar | 155156 | GHaN:OsS | 92 | D9% é_aH{:Z)?‘é’gzk(’léﬁ—’ﬂﬁ)jol_éﬁs(f{é’;”é%if"%fg;)&os (@,
N——NH
/ O
|
R - —y
v
@)
corrivpgo(fjfnds R Ry B [‘T(]Zelt” f(?r‘:r?jlsa Ou(t)/pout ’ PMR (3, m.p., TMS)

12 GHOCHs2 | GH; | 103-104 | GHisN:OsS 89 E;ggfggﬁf%ﬁ#ﬁ% @T@%ﬁ}fﬁ;ﬁ 316 (@, m, S-
13 GHOCHs3 | GHyz | 8284 | GHasNsOsS 81 ﬁ;(?éﬂéﬁfgfﬂég%&_(f 57T4,%féfli3));; 318 (&, m, S-
14 GHOCH-4 | GH; | 115116 | GHiN:OsS 74 ﬁf%ﬂﬁfﬁ%@&ﬁ;gb Lﬂ( %gngg{sz) ;3.10 @, ms
15 GHOCHs4 | GHiz | 7172 | GeHaNsOsS 85 gj);(?é?('e,ch&;%f%L,l;%s,gg(.%ﬂ%ﬂgﬁﬁ ;3.12 @, m, S-
16 GHOCHs4 | CoHis | 86-87 | GgHaN4OsS 77 091 (%{HS‘:;C 7'%%43) g?é?éﬁﬂ'f—?é‘fﬁﬂ ?T‘lcz}(lf){ m S
17 GHOCHs4 | CoHar | 9597 | GoHaoNaOsS 92 0.94 (%Lgn)” 3C ?{%ﬁ? Qé‘.’éﬁ;f&%‘fﬁﬂ ?Tézeéi{){ m S

R= GH4OCHs-2, GH4OCH;s-3, GH4OCHs-4, GH2(OCHs)s-3,4,5

Conditionsfor synthesis:
5-R-3-alkylthio-1,2,4-triazoles (1-11).
The 0.02 mole of the 5-R-1,2,4-triazoles-3-thiond .02 mole of distilled halogen alkanes (propyrbide, amil
bromide, hexylbromide, heptyl bromide, oktyl bromiaonil bromide, decyl bromide) are added to tilat®n of
0.02 mole of potassium or sodium hydroxide in 30ofréthanol. The mixture is boiled for 3h to (pH' ¥ filtered,
the solvent is evaporated.

White (4, 8) or yellow (1-3, 5-7, 9-11) substanees slightly soluble in water, soluble in organidvents. For the
analysis 3-alkylthio-1,2,4-triazoles (1-11) arestaflized from the mixture of ethanol: water (4:1).
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5-R-3-alkylsulfonyl-1,2,4-triazoles (12-17).

10 ml of 33% solution of hydrogen peroxide is adttethe solution of 0.02 mole of 5-(2-,3-,4-methpkgnyl)-3-
alkylthio-1,2,4-triazoles in 30 ml of concentratektic acid during one hour. The mixture is hedbedive hours in
a water bath at the temperature of 75°C, the sbligeavaporated. The residue is crystallized frbwn mixture of
acetic acid : water (1:1).

Yellow (12-17) substances are slightly soluble atev, soluble in organic solvents.

Table 2. The elemental composition of 3-alkyl (sulfonyl) -5 - (methoxyphenyl) -1,2,4-triazoles

Ne of compounds Found, % Computed, %
C H N S C H N S
1 58.01| 6.16| 16.91 126Pp 57.81 6.06 16|85 13.86
2 63.72| 795 13.27 1038 6391 7.89 13|15 1Q.04
3 58.03| 6.08/ 16.93 125p 57.81 6.06 16|85 13.86
4 60.48| 6.95 15.3§ 11.7B 60.62 6.0 15|15 11.56
5 61.77| 6.98| 14.3§ 1124 6182 7.06 14j42 11.00
6 64.59| 847 12.7] 9.69 64.83 8.16 126 961
7 66.95| 8.63[ 12.2 9.36 66.47 8.41 12)J09 99
8 54.62| 6.21] 1352 10.3B 5435 6.19 13|58 1Q.36
9 58.12| 7.28| 12.1§ 9.18 58.09 7.17 11/96 912
10 59.22| 7.48 11.6 9.07% 59.15 745 115 877
11 61.95| 8.12] 1.01 7.62 61.88 8.16 1031 7)87
12 51.06| 5.39] 1498 1181 51.23 5PB7 1494 114
13 58.28| 6.95 12.17 9.1§ 58.Q9 7.7 11|96 9]12
14 51.29| 542 15.12 14090 51.23 5B7 1494 114
15 55.85| 6.37] 13.2] 9.5§ 551 6.p4 12|99 9J91
16 59.24| 7.38 11.2] 8.94 59.15 745 115 877
17 60.27| 7.37) 10.9 58.34 60.13 7.f0 11107 58.45

Table 3 IR spectra of absor ption of 3-alkyl (sulfonyl) -5 - (methoxyphenyl) -1,2,4-triazoles

5

Ne of compounds VN V Ar Vs V s/ as -CH2- Vs/as-CH3 v s v -R2-S02-
in the cycle HCH3

1 1520 1605| 631 2850/2922 2826/29[70 2832 -
2 1487 1609| 648 2849/2921 2829-2965 2839 -
3 1484 1610] 666 2851/2913 2827/29[79 2845 -
4 1499 1606| 658 2852/2912 2830/2949 28411 -
5 1495 1602| 636] 2882/2943 2826/29[75 2829 -
6 1514 1608| 671 2863/2945 2828/2971 2832 -
7 1498 1612| 645 2849/2921 2832/2963 2856 -
8 1482 1608| 628 2864/2906 2830/29[70 2787 -
9 1476 1612| 637 2838/2933 2831/29p61 2769 -
10 1487 1604 675 2878/2929 2831/2958 2830 -
11 1489 1607| 662 2849/2915 2828/29/79 2853 -
12 1480 1612 638 2853/2918 2827/29561 2793 1124
13 1495 1605 648 2858/2937 2830/2969 2814 1134
14 1514 1610] 645 2851/2914 2832/2959 2802 1112
15 1513 1608 635 2876/2938 2831/2968 2843 115
16 1498 1614] 657 2866/2931 2832/2973 2831 1127
17 1478 1609 661 2860/2909 2829/2967 2799 113

RESULTSAND DISCUSSION

As a result of conducting synthetic studies, weehaynthesized 17 new, not previously described ocomgs,
derivatives of 1,2,4-triazoles, which contain meymhenyl substitutes at°Gitom of triazole cycle nucleus. With
the help of modern physical and chemical analysithods such as PMR (Table 1), mass spectrometry; IR
spectroscopy [3] (Table 3), elemental analysis [@d&), the structure of the synthesized compouras lieen
confirmed and their identity has been established.

The antipyretic activity has been studied for ghthesized compounds. The data of primary analyzssshowed
that all the substances have demonstrated theyegtiipactivity in the range of -1.08% to -7.07%glicating that all

the synthesized compounds inherent antipyretizictiCompounds 3-5, 7, 9, 10, 12-15 have exceddedtandard

of comparison - acetylsalicylic acid, which has éved the temperature by -3.03%. The most pronounced
antipyretic effects has been showed by compound3-9 (ijexyltio) -5-(3-,4-,5-trimethoxyphenyl)-1H-1 ,4£
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triazoles), lowering the temperature for -7.07%e Epplication has been completed on compound ¢héopatent
of Ukraine for the useful model.

The study of acute toxicity has been found (TableL®50 of chemical compounds of this class ishia tange of
367 to 512 mg / kg and on the classification K.Kdd®ov [4] they belong to the class IV toxicity @otoxic
substances).

The study of the adsorption properties [2] of slyathesized compounds (Table 4) made it possibfelimw the
next dependance: in a number of synthesized congsowith increasing of hydrocarbon radical on selveitd,-
group, with the introduction of 3,4,5-trimethoxyplyé radical and with increasing of concentratioe #dsorption
capacity of substance increases too. Thus thedseref the ability of compounds to adsorption leadbe increase
of toxicity and the biological activity.

Table4. Toxicity, ability to adsorb, antipyretic activity of 3-alkyl (sulfonyl) -5 - (methoxyphenyl) -1,2,4-triazoles

Decrease in rectal temperature of rats G-10°,

Ne of compounds LB relative to the control group, % mole/n?
1 469 -5.03 4.3
2 398 -2.15 4.32
3 465 -3.21 4.48
4 435 -3.17 4.34
5 424 -6.28 4.76
6 407 -2.11 451
7 402 -4.17 4.61
8 469 -2.35 4.37
9 431 -7.07 4.76
10 449 -4.07 4.8
11 425 -2.12 4.69
12 512 -3.32 4.28
13 434 -5.02 4.83
14 475 -4.04 4.30
15 408 -5.12 4.69
16 367 -2.19 4.74
17 501 -1.08 4.83

Prospects for further research: the data of computer prediction of the biologicelivaty for the aforementioned
compounds showed that this class is very promiinghe study of antihypoxic and antioxidant adgiviln further
studies expansion of the biologically active ranfeompounds as well as more in-depth conductingiabgical
activities is planned.

CONCLUSION

1.Were synthesized 17 new compounds, the derivatives(2-,3-,4-methoxyphenyl (3-,4-,5-trimetoxyph&y
1,2,4-triazoles-3-thiones containing alkyl radioaér sulfur atom.

2.The structure of all synthesized compounds has lmeafirmed by complex of modern physical-chemical
methods of analysis.

3.The research of acute toxicity and antipyretic\diytihas been conducted, the results of the rekestrowed that
this class of compounds is promising for poterdraigs.

4.The dependence of the ability of compounds to gdi®or on the length of alkyl radical has been set.

5.The dependence of the structure, the ability t@daland toxicity has been studied.
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