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Problems of pharmacy

The search for new 4-amino-5-methyl-4H-1,2,4-triasole-3-thion derivatives

with diuretic activity

T. V. Kravchenko

Zaporizhzhia State Medical University, Ukraine

1,2,4-Triazole derivatives have been widely used in medical practice due to their wide spectrum of biological activities and low
toxicity, as they have 1,2,4-triazole cycle in their structure. That makes 1,2,4-triazole derivatives a very promising and attractive
class of organic compounds in research of their physical and chemical properties, and biological activity determining. In order to
find new substances with potential biological activity 20 new compounds of 4-amino-5-methyl-4H-1,2,4-tiazole-3-thion derivatives
were synthesized, which have never been described in literature before.

The objective of this study was the research of bioactivity of 4-amino-5-methyl-4H-1,2,4-tiazole-3-thion derivatives.

Materials and methods. Compounds of research were synthesized in Department of Toxicological and Inorganic Chemistry of
ZSMU. Berchin method was used in order to estimate the effect of compounds on excretory function of kidneys.

Results. Diuretic activities of 4-amino-5-methyl-4H-1,2,4-tiazole-3-thion derivatives were studied. The compounds exhibit both
diuretic and antidiuretic effects. Itis worth noting that 4-((R-idene)amino)-5-methyl-4H-1,2,4-triazole-3-thion derivatives demonstrated
both moderate and high diuretic activity. In such way, introduction of 3,4-methoxybenzyl, 3,5-methoxybenzyl and 2-chloro-6-flu-
orobenzyl substituents into the structure of 4-((R-idene)amino)-5-methyl-4H-1,2,4-triazole-3-thion slightly increased diuretic
effect. Reduction of compounds 4-((4-bromobenzylidene)amino)-5-methyl-4H-1,2,4-triazole-3-thion, 5-methyl-4-((thiophen-2-yI-
methylene)amino)-4H-1,2,4-triazole-3-thion, 4-((2-chloro-6-fluorobenzylidene)amino)-5-methyl-4H-1,2,4-triazole-3-thion caused
decline of diuretic activity. The most potent bioactivity was observed in 4-((4-methoxybenzyl)amino)-5-methyl-4H-1,2,4-triazole-
3-thion.

Conclusion. Derivatives of 4-amino-5-methyl-4H-1,2,4-tiazole-3-thion exhibit both diuretic and antidiuretic effects. “Structure — ef-
fect” relation was shown. The most potent activity was observed in 4-((4-methoxybenzyl)amino)-5-methyl-4 H-1,2,4-triazole-3-thion.

MowyK HOBUX AiypeTUUHUX PeUOBHUH cepea NoxiaAHMX 4-amiHo-5-meTuAa-4H-1,2,4-Tpia3on-
3-TioHy

T. B. KpaBueHnko

MoxigHi 1,2,4-Tpiasony WKPOKO 3aCTOCOBYOTb Y MEAUYHIN NPaKTULLi 3aBASAKM BENMMKOMY CrieKTpy 6ionoriyHoi Aii Ta HU3bKiN TOKCUY-
HOCTI, L0 3yMOBMEHO HAsIBHICTIO B iXHili CTPYKTYpi TpiasonbHoro umkny. Lieit dakt pobuts 0cobnmnBo nepcnekTMBHAM i LiKkaByuM
LOCNImKEHHs! (i3NKO-XIMIYHMX | GionoriYHMX BMacTMBOCTEN LbOr0 Kracy OpraHiYHuMX cnomyk. [ns nowyky HOBUX MOTEHLNHO
6ionoriYHo aKTMBHUX PEYOBUH CUHTE3yBann 20 HOBMX CMONYK, ki paHiLle He onucaHi y daxosii nitepatypi, — NoxiaHi 4-amiHo-
5-metun-4H-1,2,4-Tpiason-3-TioHiB.

MeTa po6oTu — JOCRigKEeHHS fiypeTUYHOI aKTUBHOCTI MOXiaHMX 4-aMiHo-5-meTun-4H-1,2,4-Tpia3on-3-TioHiB.

Marepianu Ta metoau. Cnonyku cuHTe3yBanu Ha kadbeapi TOKCUKOMOriYHOI Ta HeopraHiuHoi ximii 3OMY. [ns BcTaHOBNEHHs
BMIMBY CMOYK Ha EKCKPETOPHY (PYHKL|it0 HUPOK BUKOpUCTOBYBanu MeTog €. b. BepxiHa.

Pesyneratu. Jocnigunu AiypetuyHy akTuBHICTb NOXiAHWX 4-amiHo-5-meTtun-4H-1,2,4-Tpiason-3-TioHiB. BoHM NposBnsioTs fK
LiyPETNYHIIA, Tak aHTUAIYPETUYHMIA edbekT. [locnimpkyroumn giypeTnyny aito 4-((R-ineH)amiHo)-5-metun-4H-1,2,4-Tpia3on-3-TioHis,
CNif BiA3HAYMTK, LLIO BOHU BUSBMAOTH MOMIPHUI i BUCOKWIA AiypeTudHNiA edbekT. Tak, BBeAeHHs B Monekyny 4-((R-ineH)amiHo)-5-
metun-4H-1,2,4-Tpiason-3-TioHy 3,4-MeTOKCMBEH3NNOBOTO, 3,5-METOKCUBEH3NNOBOTO Ta 2-XNop-6-hTopbeH3nnoBoro pagukany
NPYU3BOAUTL 10 HE3HAYHOTO NOCUNEHHS AiypeTnyHOro edoekTy. BigHoBneHHs crionyk I, I, X npu3oguTs [0 nocnabneHHs giype-
TU4HOI Aji. HanbinbLu akTvBHNM € 4-((4-MeTokcnbeH3u)amiHo)-5-metun-4H-1,2,4-Tpiason-3-TioH.

BucHoBku. MNMoxigHi 4-amiHo-5-meTun-4H-1,2,4-Tpia3on-3-TioHIB NPOSIBNATb AK AiyPETUYHUIA, TaK | aHTUAIYPETUYHNIA eCPeXT.
BcTaHoBUNM B3aEMO3B'AA30K «CTPYKTYpa — Aisi». HanbinbLL akTUBHOK Cronykoto € 4-((4-meTokcmbeH3un)amiHo)-5-meTtun-4H-
1,2,4-Tpia3on-3-TioH.

MoUCK HOBbIX AUYPETUUECKUX BELLECTB CPeAn NPOU3BOAHDBIX 4-aMUHO-5-meTuA-4H-1,2,4-
TPpUa30A-3-THOHA

T. B. KpaBueHko

lMpou3ssogHble 1,2,4-Tpuasona Nonyumnm WMpoKoe NMPUMEHEHNE B MEAULIMHCKOW NPaKTUKe Graroaaps 3HaYnTenbHOMY CnekTpy
61ONOr14YECKOro 4eNCTBIUS U HU3KOW TOKCUMHOCTH, YTO OBYCIOBMEHO HANMYMEM B X CTPYKTYPE TPUa30MbHOTO Lykna. JTOT hakT
[fenaet 0coBeHHO NEPCMEKTHUBHBIM W UHTEPECHBIM UCCTIEA0BaAHUE PU3NKO-XMMUHECKUX 1 BUONOMYECKIX CBOVCTB AaHHOTO Knacca
OPraHNYeCKVX CoeanHEHNIA. [ins noucka HOBbIX MOTEHLMANbHO BONOMM4YECKN aKTUBHBIX BELLECTB CUHTE31poBanu 20 HOBbIX Coeau-
HEHWI, paHee HeoMMCaHHbIX B CeLMan13npoBaHHON nuTepaTtype, — NPou3BoaHbIe 4-aMuHO-5-MeTun-4H-1,2,4-Tpua3on-3-TMOHOB.

Lienb paboTbl — MccrienoBaHne AMypeTMHECKO akTUBHOCTU NPOU3BOAHBIX 4-aMuUHO-5-meTun-4H-1,2,4-Tprnason-3-TMOHOB.
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Table 1. The structure of 4-((R-idene)-amino)-5-methyl-4H-1,2,4-triazole-3-thions

Substance Ne
|

I}

\

VI

IX

Matepuank! n meTozbl. Viccneayemble coeanHeHs Gbinn CUHTE3MPOBaHbI Ha kadhepe TOKCUKOMOTYECKOI M HEOPraHYECKOI
xumun 3rMY. [ing ycTaHOBNEHNS BIMSHUS COEAMHEHMIA HA SKCKPETOPHYHO (DYHKLIMIO Movek 1cnonb3osani metoa E. b. BepxuHa.

Pesynbrathl. MccnegoBaHa auypetnyeckast akTMBHOCTb NPOU3BOAHBIX 4-amMuHo-5-metun-4H-1,2,4-tpuason-3-tnoHos. OHn
MPOSIBMSIOT KaK AUYPETUHECKWN, Tak aHTUANYpeTYeckuin achdhekTsl. Mpu nccnenosaHum anypetnyeckoro aenctaus 4-((R-uaeH)
aMUHO)-5-meTun-4H-1,2,4-Tpnason-3-TMOHOB crieayeT OTMETUTb, YTO OHU MPOSIBNISOT YMEPEHHBI U BbICOKUIA ANYPETUYECKUIA
athekt. Beegenne B monekyny 4-((R-uaeH)amuHo)-5-metun-4H-1,2,4-tpason-3-tmoHa 3,4-MeTokecMbeH3nnoBoro, 3,5-MeTok-
CMBEH3NNOBOTO U 2-X10P-6-pTOPOEH3NNOBOTO pagukana NpPUBOANT K HE3HAYUTENBHOMY YCUNEHMUIO ANypeTndeckoro acdekTa.
BoccraHoBnenne coegutenni I, 1l, IX NpuBOANT K CHUXEHWIO AMypeTMyeckoro aencTsus. Hambonee akTUBHBIM SBNSIETCS
4-((4-meTokcnbeHaunn)amnHo)-5-metun-4H-1,2,4-tprason-3-THOH.

BbiBoabl. MNponsBogHble 4-amMuHo-5-MeTun-4H-1,2,4-Tpna3on-3-TMOHOB NPOSIBMAOT Kak AWYPETUYECKUN, TaK U aHTUaUY-
peTuyeckuii achpekT. YcTaHOoBNeHa B3anMOCBsA3b «CTPYKTYpa — AencTeuey». Hanbonee akTvBHbIM COEAVMHEHVEM ABNSETCS
4-((4-meTokcnbeHann)ammHo)-5-metun-4H-1,2,4-Tpuason-3-T1oH.

Introduction

1,2,4-triazoles are one of the novel and promising substan-
ces among high variety of organic heterocyclic compounds,
which show wide range of biological activities and have low
toxicity. In literature, scientists have been paying attention
in their researches on diuretic activity of thioderivatives of
1,2,4-triazole. Considering results of the studies, further
researches in this field may hold promise to obtain such
substances [1-7].

It is known that therapeutic and clinical effects of di-
uretic agents are related not only to increasing of diuresis.
Diuretics are often being prescribed also to treat arterial
hypertension and cardiovascular, liver and kidney diseases,
which are followed by edema [8-16].

Diuretic activity of studied new substances may be
highly valuable for medical treatment of various severe
conditions of the body. This had determined objective of
the study, which was conducted to estimate effects of
4-amino-5-methyl-4H-1,2,4-tiazole-3-thion derivatives on
excretory function of kidneys.

The aim

The aim of work was to study diuretic activities of 4-amino-
5-methyl-4H-1,2,4-tiazole-3-thion derivatives.
Materials and methods

Compounds for research were synthesized at the Depart-

ment of Toxicological and Inorganic Chemistry of ZSMU.
Berchin [17] method was used in order to estimate
the effect of compounds on excretory function of kidneys.

N ——NH 7 Rats were used in each series of experiment, which were

/ continuously held on a diet and had free access to water.

H,C s Before the experiment animals were deprived from food and

N water for 2 hours. Then, gastric tube was used to introduce

| dose of 1/10 LD, of the substances in water suspension

N _ﬁ_R stabilized in Tween-80 into animals’ stomach. 30 minutes

later drinking water was introduced with loading of 5 ml per

R Substance Ne R 100 g of body mass. Urine was collected in 2 and 4 hours.

3,5-(0CH,),-C,H, I 4-BrCH,

2-8CH, v 4-(OCH,ICH,* Results and discussion

g;rczr-# o 1//:” 2’::282:3;226:3 Statistical analysis of the obtained results was conducted

2-CI-6-FC2H33 X 4’_F CH, gemes using parametric statistics (Student’s t-test). Substances

*: compounds (IV, VI) [17] were studied in other researches before, but their diuretic activities were not
investigated; thus, our study has evaluated diuretic activities of the substances for the first time.

Table 2. The structure of 4-((R)-amino)-5-methyl-4H-1,2,4-triazole-3-thions

Substance Ne
X

Xl

XV

XVl

XIX

“Hypothiazid” by Sanofi-Aventis Ukraine®, “Furosemide”
by Darnytsia® were used for comparison.

Studies of diuretic activities among 1,2,4-triazole deri-
vatives were reviewed. The studies of our state’s scientists
approve that 4-R-5-R1-1,2,4-triazol-3-thione derivatives

N ——NH demonstrate diuretic activities [18,19].
/ Researchers have also obtained patents of Ukraine
H,C s for 3-((2-chloroethlyl)thio)-4-ethyl-5-(phenoxymethyl)-4H-
N 1,2,4-triazole and 4-ethyl-3-(phenoxymethyl)-5-((2-((5-(
\ H, phenoxymethyl)-4-phenyl-4H-1,2 4-triazol-3-yl)thio)-ethyl)

HN—C —R thio)-4H-1,2,4-triazole [20].

Therefore, the objects of this research of diuretic activi-
R Substance Ne R ties were new 4-amino-5-methyl-4H-1,2,4-triazol-3-thiones.
3,5-(OCH,),-CH, Xl 4-BrCH, Diuretic activities of 4-amino-5-methyl-4H-1,2,4-ti-
2-8-CH, XV 4-(OCH,)CH, azole-3-thion derivatives were studied. It is worth noting
3FCH, Xvi 3,4-(0CH,),CH, that 4-((R-idene)amino)-5-methyl-4H-1,2,4-triazole-3-thion
3-Br-4F-CH, xvi 2,3-(0CH,),CH, derivatives demonstrated both moderate and high diuretic
2-CL6-FCH, XX 4FCH, activity. In such way, introduction of 3,4-dimethoxyben-
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Table 3. Diuretic activities of 4-amino-5-methyl-4H-1,2,4-tiazole-3-thions derivatives

Substance Ne 120 min, M £ m, mL

Reference 1.390 £ 0.103 -
Furosemide 3.890 + 0.296 180.41
Hypothiazid 2.530 +0.280 82.47
| 1.560 + 0.078* 12.37
1 2.230+0.228 60.82
1l 1.700 £ 0.271* 22.68
% 2.010+0.132 45.36
V 2.040 +0.232 47.42
Vi 1.790 + 0.233* 28.87
Reference 1.610+0.180 -

Vil 3.060 +0.333 90.05
Vil 3.010 £ 0.280 87.38
IX 1.760 £ 0.134 9.23
X 2.430+0.248 50.97
Xl 2.700 £ 0.395 67.85
Xl 1.400 + 0.208* -12.97
X 1.530 £0.115 -4.98
Reference 1.360 +0.107 -

XV 1.870 £0.148 37.89
XV 1.570 £ 0.117 15.79
Xvi 1.590 + 0.179* 16.84
XVII 2.430 £ 0.586 78.95
XVl 1.710£0.135 26.32
XIX 1.090 + 0.202* -20.00
Reference 1.310 £ 0.059 -

XX 1.970 + 0.224* 50.00

A % of the reference

240 min, M+ m, mL A % of the reference

2.110+0.122 -
6.030 £0.113 185.14
3.590 £0.215 69.59
3.360 + 0.194 58.78
4.6700 +0.0306 120.95
4.2400 + 0.0461* 100.68
4.000 % 0.600 89.19
4.010 £0.322 89.86
3.210+0.438 52.03
2.43+0.113 -
6.13+0.436 152.35
5.770 + 0.458* 137.65
3.960 £ 0.226 62.94
4.560 +0.348 87.65
4.010+0.261 65.29
2.300 +0.375* -5.29
2.270+0.087 -6.47
2.310+£0.130 =
5.940 + 0.352 157.73
2.990 + 0.254 29.48
2.910+0.192 26.38
4.810 £0.486 108.78
3.260 £0.221 41.25
2.070+0.191* -10.17
2.350 +0.256 -
4.290 + 0.264 82.38

*: P <0.05 in relation to the reference.

zyl, 3,5-dimethoxybenzyl and 2-chloro-6-fluorobenzyl
radicals into the structure of 4-((R-idene)amino)-5-me-
thyl-4H-1,2,4-triazole-3-thion slightly increased the di-
uretic effect. Compounds 4-((4-fluorobenzylidene)
amino)-5-methyl-4H-1,2,4-triazole-3-thion, 4-((3-fluoro-
benzylidene)amino)-5-methyl-4H-1,2,4-triazole-3-thion
and 4-((4-methoxybenzylidene)amino)-5-methyl-4H-1,2,4-
triazole-3-thion showed more potent activity, then substance
hypothiazide used for comparison.

Itis worth mentioning that introduction of thiophene-2-yl-
methyl, 2,3-dimethoxybenzyl and 4-bromobenzyl radicals
into the structure of 4-((R-idene)amino)-5-methyl-4H-1,2,4-
triazole-3-thion increased its diuretic effect as well. The
highest bioactivity among 4-((R-benzylidene)amino)-5-
methyl-4H-1,2 4-triazole-3-thion derivatives was observed
for 4-((3-bromo-4-fluorobenzylidene)amino)-5-methyl-4H-
1,2,4-triazole-3-thion.

Reduction of compounds II, lll, IX caused decline of
diuretic activity (substances XII, XIlI, XIX).

Substitution of thiophene-2-yimethyl radical by 3-fluoro-
benzyl, 3,4-dimethoxybenzyl, 2,3-dimethoxybenzyl radicals
in the structure of 4-((R)amino)-5-methyl-4H-1,2 4-triazole-
3-thion slightly increased the diuretic effect.

Reduction of compound VIl led to decline of diuretic
effect (substance XVII). Reduction of compound IV caused
significant enhancement of diuretic activity.

Zaporozhye medical journal. Volume 20. No. 3, May — June 2018

Conclusions

1. Diuretic activities of 4-amino-5-methyl-4H-1,2,4-tri-
asole-3-thion derivatives were studied using Berchin method.

2. Derivatives of 4-amino-5-methyl-4H-1,2,4-triasole-
3-thion demonstrate both diuretic and antidiuretic effects.

3. “Structure — effect” relation was shown.

4. The most potent activity was observed for 4-((4-me-
thoxybenzyl)amino)-5-methyl-4H-1,2,4-triazole-3-thion.
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