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Problems of pharmacy

Diuretic activity of 2{(4-amino-5-R-4H-1,2,4-triazole-3-yl)thio)acetohydrazides

D. M. Danilchenko, A. A. Safonov

Zaporizhzhia State Medical University, Ukraine

Introduction. Diuretic drugs occupy large niche in the pharmaceutical market due to the wide range of applications (reduction of
edemain heart and vascular disease, kidney disease, decreasing the pressure, removing poisoning toxins). 1,2,4-triazole derivatives
have proven themselves as promising compounds with diuretic, analgesic, antimicrobial activity. But still derivatives of 2-((4-amino-
5-R-4H-1,2,4-triazol-3-yl)thio)acetohydrazides are studied insufficiently.

The aim was to study the diuretic activity of 2-((4-amino-5-R-4H-1,2,4-triazoles-3-yl)thio)acetohydrazides and to establish some
dependence between structure and action.

Materials and methods. To establish the influence of the compounds on the excretory renal function we used well-known method by
E. B. Berkhin. In each series we used 7 rats which were kept at a constant diet with free access to water. The animals were injected
intragastrically with the substance in the form of an aqueous suspension stabilized by Tween-80 in a dose of 1/10 LD, , drinking water was
administered after the 30 minutes at the rate of 5 ml per 100 g of body weight. The urine was collected after 2 and 4 hours of the experiment.

Results. Introduction of the 2-chlor-6-fluorbenzyliden, 3-nitrobenzyliden, 4-hydroxybenzyliden substituents in the 2-((4-amino-5-(thiophene-
2-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)acetohydrazide leads to the appearance of diuretic activity. Several compounds did not exhibit
the diuretic activity. Introduction of 2,3-dimethoxybenzyliden, 2-brombenzyliden, 4-dimethylaminobenzyliden, 5-nitrofuran-2-ylmethylen
radicals in the molecule of 2-((4-amino-5-(thiophene-2-yimethyl)-4H-1,2 4-triazoles-3-yl)thio)acetohydrazide leads to the antidiuretic effect.
Replacing of the thiophene-2-yimethyl substituent on the 2-methylfuran-3-yl in 5th position of the triazole cycle increases the diuretic effect.

Conclusions. We studied the diuretic activity of 20 new compounds of 2-((4-amino-5-R-4H-1,2 4-triazole-3-yl)thio)acetohydrazides.
The synthesized compounds show moderate diuretic activity. The dependence between structure and action was found.

AiypeTMuHa aKTUBHICTb NOXiAHMX 2-((4-amiHo-5-R-4H-1,2,4-Tpia30A-3-iA)Ti0)
aueroriapasuais
A. M. AaHuabueHKo, A. A. CadoHoB

Yce BinbLLOro 3Ha4eHHs ceper Cy4acHoro MeayU4HOro Ta hapMaLEeBTU4HOTO CycninbCTBa HabyBae Tepanis CUHTETUYHUMM NiKapChKAMM
3acobamu. OCHOBHY nepeBary HafatTb fikaM HOBOrO MokoniHHs. CevoriHHI npenapati nocigatoTb Yumane Miclle Ha papmaLes-
TUYHOMY PUHKY Y 3B'5I3KY 3 LUMPOKUM CMEKTPOM 3aCTOCYBaHHS! (3MEHLUEHHS HaBpsIKiB My CEpLEBIN i CyAUHHIN HeLoCTaTHOCT, Npu
xBopoBax H1POK, 3HVKEHHS MiABMLLEHOTO TUCKY, BUBEAEHHS TOKCUHIB NpW OTpyeHHsX). IoxiaHi 1,2,4-Tpiasony 3apekomeHayBanm
cebe K NepcnekTUBHI CNonyky 3 AiypeTUYHO, aHaNreTUYHOK, NPOTUMIKPOOHOIO aKTUBHICTEO. Are LLe He0CTaTHbO BUBYEH NOXIiaHI
2-((4-amiHo-5-R-4H-1,2,4-Tpia3on-3-in)Tio)aueTorigpasunais.

MeTa po60TH — BUBYEHHS AiyPETUYHOI aKTUBHOCTI NOXIiAHNX 2-((4-amMiH0-5-R-4H-1,2,4-Tpiason-3-in)Tio)aueTorigpasngis i BCTaHOB-
NEeHHs 3aKoHOMIpHOCTEN «byaoBa — fisi».

Marepianu Ta metoau. [Ing BCTAHOBNEHHS BNAMBY AOCIZXYBaHUX CrIOMyK Ha BUAINbHY (YHKLKO HUPOK BUKOPUCTaHWUA METOL,
tO. B. BepxiHa. Y KOXHil cepii BUKOPUCTOBYBanM No 7 LLypiB, AKX YTPUMYBaK Ha NOCTIHOMY paLlioHi Npu BiflbHOMY AOCTYMi A0
Boau. [lo novaTky eKkCnepyMeHTy LLypiB BUTPUMYBanu NpoTSromM 2 roavH 6e3 ixi Ta Boau. Pe4oBMHM, L0 LOCTILKyBanm, BBOANUMN
y BUMSAi BOAHOI cycnensii, cTabinizoBaHoi TBiHoM-80 y fo3i 1/10 Big JIA, , @ yepes 30 XBUNWH — NUTHY BOAY 3 PO3paxyHKy 5 M Ha
100 r macu Tina TBapuHu. Cevy 36mpanm Yepes 2 Ta 4 roauHu.
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PesynktaTu. 3a pesynsratamu JoCnimKeHHs AiypeTUYHOI akTMBHOCTI BCTAHOBWIK, L0 NoxigHi 2-((4-amiHo-5-R-4H-1,2,4-Tpia3on-
3-in)Tio)aueTorigpasuais NposiBNAOTL MOMIPHY AiypeTUYHY akTUBHICTb. YBeaeHHs B Monekyny 2-((4-amiHo-5-(TiopeH-2-inmetun)-
4H-1,2,4-tpiason-3-in)Tio)aueTorigpasnay 2-xnop-6-hTopbeH3nniaeHoBoro, 3-HiTpobeH3unineHoBoro, 4-rigpokcnbeH3nnigeHOBOro
3aMiCHVKIB NPU3BOANTL 4O MOSIBY AiypETUYHOI akTUBHOCTI. [lesiki cronyku He NposiIBRSANM AiypeTUYHOI aKTUBHOCTI. YBeOEHHS!
2,3-aMmMeToKCMbEH3MNIfEHOBOMO paaukana, 2-6pomMbeH3unniaeHoBoro, 4-aumeTnamiHobeHaunigeHoBoro, 5-HitpodypaH-2-inve-
TWNEHOBOTO paaukana y mMonekyny 2-((4-amiHo-5-(tioden-2-inmetun)-4H-1,2,4-tpiason-3-in)Tio)aueTorigpasugy npussouTb A0
aHTUAIYPETUYHOrO ecpekTy. 3amiHa TiotheH-2-iNIMETUBHOTO 3aMiCHUKA Ha 2-MeTUndypaH-3-inbHiii 3a 5 NONoXeHHsIM TPia3onoBoro
LMKNY NPWU3BOANTB A0 NiABULLEHHS AiyPETUYHOTO ePeKTy.

BucHoBKu. BuB4eHO fjypeTnyHy akTuBHICTb 20 HOBIX ConyK noxigHuX 2-((4-amiHo-5-R-4H-1,2,4-Tpiazon-3-in)Tio)aueTorigpasuais.
CwHTe30BaHi Cnomyk1 NpOSIBRSKOTL MOMIPHY AiypeTUYHY akTUBHICTb. BCTaHOBNEHO Aesiki 3akoHOMIPHOCTI «OynoBa — aisy.

AuypeTueckas aKTUBHOCTb NPOU3BOAHBIX 2-((4-amuHO0-5R-4H-1,2,4-Tpua3zon-3-UA)Tno)
aueToruapasuaoB

A. M. AaHuabueHko, A. A. CadoHoB

Bcé Gonbluee 3HaueHe B COBPEMEHHOM MEAULIMHCKOM 1 (hapMaLeBT1YeckoM obLLecTBe NprobpeTaeT Tepanus CUHTETUYECKMM
nekapcTBeHHbIMK cpeacTBamu. OCHOBHOE MpeanoyTeHne oTaaéTcs NekapcTBam HOBOTO MoKoneHusi. MoyeroHHble npenapartbl
3aHMMatOT GONbLLYIO HULLY Ha (hapMaLeBTUYECKOM PbIHKE B CBS3M C LUMPOKUM CTIEKTPOM WX MPUMEHEHUs (YMEHbLLEHWE OTEKOB
npu CEPAEYHON U COCYAUCTON HE[OCTATOMHOCTH, MY GONE3HSIX NOYEK, CHUKEHUE MOBLILLIEHHOTO ABNEHIs), BbIBEAEHNE TOKCUHOB
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npu oTpaenexusix). MponssogHble 1,2,4-Tpuasona 3apekomeHgoBany cebs kak NepCrnekTUBHbIE COBAUHEHNS C ANYPETUYECKON,
aHanbreTM4eckoi, NPOTUBOMUKPOBHON aKTUBHOCTBLIO. HO eLLé HefoCTaTOMHO U3y4YeHbl NPOM3BoaHbIe 2-((4-amunHo-5-R-4H-1,2 4-
Tprason-3-n)T1o)aLeTornapasmaos.

Llenb pa6oTbl — 13y4eHne aMypeTUYECKO aKTUBHOCTM NPOU3BOAHBIX 2-((4-amnHo-5-R-4H-1,2,4-Tpuason-3-un)Tvo)auertoruapa-
3UI0B W YCTaHOBMEHNE 3aKOHOMEPHOCTEI «CTPOEHUE — AENCTBUEY.

Martepmanbi u meToabl. [n1s1 yCTaHOBNEHUS BIIUSHWS UCCELYEMbIX COEAMHEHMI Ha BbILENUTENbHYO yHKLMIO NOYeK Obln enomnb-
3o0BaH mMetop E. b. BepxvHa. B kaxqaoii cepun ncnonb3osanu no 7 Kpbic, COAepaBLUMXCS Ha NOCTOSHHOM paLyMoHe npy cBOGOAHOM
pocTyne k Boae. [lo Hauyana akcneprMeHTa KpbIC BblaepxmBani B TedeHue 2 4 6e3 nuwwm v Bogbl. Miccneayemble BelLecTsa BBOAUY
B BUZE BOJHOW CycneHaun, ctabunmamposaHHon TBuHoM-80 B fose 1/10 ot J14,, a yepe3 30 M1H — NUTbEBYHO BOLY U3 pacyéTa
5 mn Ha 100 r maccbl Tena xuBoTHoro. Mouy cobupanu yepe3 2 n 4 u.
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Pesynbrathbl. [o pesynsratam uccnenoBaHust AUYpPETUMECKON aKTUBHOCTW YCTAHOBIEHO, YTO NPON3BOaHbIE 2-((4-aMuHO-5-R-4H-
1,2,4-Tpna3on-3-1n)Tvo)aleTorvapasinios NPOSIBIISKOT YMEPEHHYHO ANYPETUYECKYIO aKTUBHOCTL. BBeeHne B Monekyny 2-((4-amuHo-
5-(Tnocpber-2-unmetun)-4H-1,2,4-tpnason-3-un)Tmo)aLetornapasnaia 2-xnop-6-gpropbeHsnnmaeHoBoro, 3-HUTpobeH3MnMaeHOBOro,
4-rnapoKCUBEH3UNAEHOBOMO 3aMECTUTENEN NPUBOAUT K MOSIBIEHNIO ANYPETUYECKON aKTUBHOCTU. HekoTopble COeaMHEHUS He
MPOSIBNSANN ANYPETUYECKON aKTUBHOCTW. BBeaeHWe 2,3-0MMeTokcMbeH3nnmaeHoBoro paavkana, 2-6pombeHsnnmaeHoBoro, 4-au-
METUNaM1HOBEH3NNNAEHOBOTO, 5-HUTPOhypaH-2-UIMETUNEHOBOTO PaanKanos B Monekyny 2-((4-aMmHo-5-(TnodeH-2-unmertun)-
4H-1,2,4-Tpuason-3-un)Tvo)aueTornapauaa npuBOANT K aHTUAMYPETUYECKOMY apdekTy. 3ameHa TUODEH-2-UNMETUIBHOTO
3amecTUTens Ha 2-MeTUNypaH-3-ibHbIii N0 5 NOMOXEHMIO TPUA30OBOTO LKA MPUBOANT K MOBLILLEHNIO AnypeTnieckoro adhdhekTa.

BbiBogb!. /13yyeHa anypeTunyeckas aktvBHOCTb 20 HOBbIX COEAMHEHNI NPON3BOAHBIX 2-((4-aMnHO-5-R-4H-1,2,4-Tprason-3-un)mmo)
auetornapasnaos. CUHTE3VMPOBaHHbIE COEOMHEHS NPOSIBNSIOT YMEPEHHYIO ANYPETUYECKYHO aKTUBHOCTb. YCTaHOBMEHbI HEKOTOPbIE
3aKOHOMEPHOCTYN «CTPOEHWUE — AECTBUEY.

Introduction

Therapy with synthetic drugs becomes widely used among
modern medical and pharmaceutical society. The advantage
is given to the medicines of new generation.

Diuretic drugs occupy large niche in the pharmaceutical
market due to the wide range of applications (reduction of
edema in heart and vascular disease, kidney disease, de-
creasing the pressure, removing poisoning toxins).

Table 1. Diuretic activity of 2-((4-amino-5-R-4H-1,2,4-triazole-3-yl)thio)

acetohydrazides
Ne 120 min, A% 240 min, A%
of compound Mtm, ml to the control Mtm, ml to the control
Control 1,410,096 - 2,010,118 -
Furosemide 3,96+0,395 156,38 5,90+0,169 203,77
Hypothiazid 2,51+0,271* 77,88 3,63+0,251 80,14
1 1,80+0,170 27,27 3,04£0,203 51,06
2 1,76+0,195 24,24 3,13+0,180 55,32
3 1,81+0,171 28,28 2,7410,157 36,17
4 1,77+0,185 25,25 2,4310,202 20,57
5 1,510,256 7,07 2,2140,222 9,93
6 1,810,269 28,28 2,3340,228 15,60
Control 1,5640,223 - 2,23+0,186 -
7 1,60+0,196 2,75 2,24+0,181 0,64
8 1,490,225 -4,59 2,26+0,247 1,28
9 1,540,233 -0,92 2,3740,254 6,41
10 1,610,256 3,67 2,60+0,194 16,67
1 1,54+0,107 -0,92 2,4340,253 8,97
12 1,64+0,184 5,50 2,3640,205 577
13 1,73+0,211 11,01 2,500,166 12,18
Control 1,46+0,143 - 2,46+0,113 -
14 1,43+0,185 -1,96 2,8740,206 16,86
15 1,510,220 3,92 3,03+0,104 23,26
16 1,71+0,155 17,65 3,00£0,188 22,09
17 1,66+0,199 13,73 3,06+0,416 24,42
Control 1,41+0,103 - 2,1940,114 -
18 1,64+0,230 16,17 3,47+0,220 58,82
19 2,0740,285 46,46 3,60+0,294 64,71
20 2,070,113 46,46 3,00£0,231 37,25
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1,2,4-triazole derivatives have proven themselves as
promising compounds with diuretic, analgesic, antimicro-
bial activity [1-5]. But still derivatives of 2-((4-amino-5-
R-4H-1,2,4-triazol-3-yl)thio)acetohydrazides are studied
insufficiently.

The aim was to study the diuretic activity of 2-((4-ami-
no-5-R-4H-1,2 4-triazoles-3-yl)thio)acetohydrazides and to
establish some dependence between structure and action.

Materials and methods

Studied compounds were synthesized at the Department of
toxicological and inorganic chemistry of ZSMU [6].

To establish the influence of the compounds on
the excretory renal function the well-known method by
E. B. Berkhin was used [7]. In each series we used 7 rats
which were kept at a constant diet with free access to water.
Prior to the experiment, the rats were kept for 2 hours without
food and water. Then the animals were injected intragastrical-
ly with the substance in the form of an aqueous suspension
stabilized by Tween-80in a dose of 1/10 LD, , drinking water
was administered after the 30 minutes at the rate of 5 ml per
100 g of body weight. The urine was collected after 2 and 4
hours of the experiment.

Groups of animals: 7 animals in each group which were
pre-weighed, marked (by the alcoholic solution of brilliant
green and magenta). “Hypothiazid” Sanofi-Aventis Ukraine®
and “Furosemide” Darnytsya®were used as standard drugs;
the control group was administered with distilled water.

Results and discussion

Statistical analysis of the results was performed by using
parametric statistical methods (Student’s t-test). The results
are shown in the Table 1.

Table 1 clearly shows us that the derivatives of
2-((4-amino-5-R-4H-1,2,4-triazole-3-yl)thio)acetohydrazides
exhibit moderate diuretic activity. Using these results some
patterns of “structure-action” dependence were established
(Table 2).
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Introduction of the 2-chlor-6-fluorbenzyliden (1), 3-nitro-
benzyliden (2), 4-hydroxybenzyliden (3) substituents in the
2-((4-amino-5-(thiophene-2-yimethyl)-4H-1,2 4-triazole-3-yl)
thio)acetohydrazide leads to the appearance of diuretic activity.

Compounds 4-7, 10, 12, 13, 15-17 did not exhibit the
diuretic activity. Introduction of the 2,3-dimethoxybenzyliden
(8), 2-brombenzyliden (9), 4-dimethylaminobenzyliden (11),
5-nitrofuran-2-ylmethylen (14) radicals in the molecule of
2-((4-amino-5-(thiophene-2-ylimethyl)-4H-1,2,4-triazoles-3-
yl)thio)acetohydrazide leads to the antidiuretic effect.

Replacing of the thiophene-2-ylmethyl substituent on
the 2-methylfuran-3-yl in 5th position of the triazole cycle
(compounds 18-20) increases the diuretic effect.

Conclusions

1. The diuretic activity of 20 new compounds of 2-((4-ami-
no-5-R-4H-1,2,4-triazole-3-yl)thio)acetohydrazides was
studied.

2. The synthesized compounds show moderate diuretic ac-
tivity. The dependence between structure and action was found.

3. Introduction of the 2-chlor-6-fluorbenzyliden (1), 3-ni-
trobenzyliden (2), 4-hydroxybenzyliden (3) substituents to the
molecule of 2-((4-amino-5-(thiophene-2-ylmethyl)-4H-1,2,4-
triazole-3-yl)thio)acetohydrazide leads to the appearance of
diuretic activity.

4. Replacing of the thiophene-2-ylmethyl substituent on
the 2-methylfuran-3-yl in 5th position of the triazole cycle
(compounds 18-20) increases the diuretic effect.
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