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Analgesic activity of 4-amino-5-methyl-4H-1,2,4-triazol-3-thiones

T. V. Kravchenko, O. I. Panasenko, Ye. H. Knysh

Zaporizhzhia State Medical University, Ukraine

Nowadays non-steroidal anti-inflammatory drugs have found a wide application in treatment of medical conditions. Despite the clinical
effectiveness of non-steroidal anti-inflammatory drugs, their administration is followed by a set of side effects. With aim to reveal
the substances with a potency of altering pain threshold in animals, the action of 4-amino-5-methyl-4H-1,2,4-triazol-3-thiones on
the nociceptive system in conditions of thermal irritation of rats’ extremities was studied.

Aim. Study of the analgesic activity of 4-amino-5-methyl-4H-1,2,4-triazol-3-thiones.

Materials and methods. Analgesic activity of the synthesized compounds was evaluated in terms of the set of experiments conducted
on white rats of 180-240 g weight. The primary pain threshold after the administration of the substances was assessed using a “hot plate”
test, involving a metal plate heated at 55 °C as an irritator. The time of the corresponding response (paw licking, jumping out, squeaking)
was measured in seconds. Analgesic activity was assessed by observations of the alterations of pain threshold of the group of studied
animals to whom the substances were administrated, comparing results with the control group and expressing them in percent.

Results. According to the results, it was concluded that 4-(3,4-dimethoxybenzylideneamino)-5-methyl-4H-1,2,4-triazol-3-thione was
the most active compound, which reduced the sensitivity to thermal irritation of extremities in the group of animals by 127.78 %; that said,
its activity is higher than reference drug Analgin, which was also evaluated in a “hot plate” test. It was established that substance (IV) was
slightly more active than the reference drug Analgin, demonstrating 121.11 % of analgesic activity. Processing of the experimental data
revealed some dependencies between the chemical structure and pharmacological activity of the substances of research.

Conclusions. The obtained results demonstrate that analgesic activity is existent among the set of 1,2,4-triazole derivatives, which creates
preconditions for deeper research of the effectiveness and safety of the most active compounds among the studied ones.

HocnigkeHHA aHanNreTUYHOI aKTMBHOCTI 4-aMiHO-5-meTun-4H-1,2,4-Tpiason-3-TioHiB
T. B. KpaBueHko, O. |. ManHaceHko, €. . KHuwu

MpoTtnaananbHi 3acobu LIMPOKO 3aCTOCOBYOTLCS B NiKyBaHHI NaTonoriYHMx ctaHis. Monpu kiiHiYHy eekTUBHICTb HECTEPOIAHMX Npo-
Tn3ananbHux 3acobiB BOHM MatoTb NobivHi edekTn. ToMy ANs BUSBNEHHS Cepeq CUHTE30BaHMX CMOMYK TUX, LLO 3A4aTHI 3MiHIoBaTH Nopir
©OMbOBOI YYTIMBOCTI AOCMIAHMX TBAPWH, BUBYMIM Lit0 4-amiHO-5-MeTun-4H-1,2,4-Tpia3on-3-TiOHiB Ha LIEeHTPanbHUA KOMMOHEHT HOLW-
LieNnTUBHOI CUCTEMM 3@ YMOB TEPMIYHOTO NMOAPA3HEHHS KiHLIBOK LLYPIB.

MeTa po60oTH — BUBYEHHS QHANTETUYHOI aKTUBHOCTI 4-aMiHO-5-meTun-4H-1,2,4-Tpia3on-3-TioHiB.

Matepianu Ta metoau. [JocnimKeHHa aHANreTUYHOI aKTUBHOCTI CUHTE30BaHKX CMOMYK 34INCHANM B Jocnigax Ha Binux Lwypax maco
180-240 r. BctaHoBN004M NepBUHHWIA MOPIr BONBLOBOT YYTNMBOCTI AOCNIKYBAHNX PEYOBUH HA MOAENI «rapsiva nnactuHay, Sk NoapasHuk
BYKOPWCTOBYBANN 3aKpinneHy MeTanesy nnacTuHy 3 Temneparypoto 55 °C. ObuncnitoBanu Yac BignosigHoi peakuii B cekyHaax (06nuay-
BaHHS Aok, BUNIUIyBaHHsl, NMUCK). AHaNreTU4Hy akTUBHICTb BU3HAYanu 3a 30aTHICTIO PEYOBWH 3MiHIOBATU Nopir 60Mb0BOT Yy TNMBOCTI
[OCHIAHWX TBAPUH MOPIBHAHO 3 KOHTPONBHUMY Ta BUpaXarnu y BiAcoTKax.

Pesynikratu. Y pesynbrati 4OCNILKEHD BCTAHOBUMW, LLO HAaKTUBHILLIOK CMOMYKOH0 BUSIBUBCS 4-(3,4-AnMeToKCnbeH3unnigeHamiHo)-5-me-
TMn-4H-1,2,4-Tpiazon-3-TioH, SKWiA 3HWKYBAaB Yy TNMBICTb rPYNV AOCTIAKYBaHVX TBAPUH A0 TEPMIYHOTO NOAPAa3HEHHS KiHLiBOK Ha 127,78 %,
LLI0 NepeByLLYE Npenapat NopiBHAHHA aHarnbriH 3a [ieto Ha Mofeni «rapsya nnacTuHay. Bussunu, wo HeHabaraTo akTMBHILLOI, Nepe-
BEPLUYIOYM pedbepeHc-npenapar aHanbri, € cnonyka (1V), wo mana aHanretnyy gito 121,11 %. MpoaHanisyBanu ekcnepuMeHTanbHi
[laHi Ta BCTAHOBUMYM [esiKi 3aKOHOMIPHOCTI XiMi4HOi 6y10BM Ta hapMakonorivHoT Ail LOCMigKyBaHUX PEYOBUH.

BucHogku. [laHi, o ogepxanu, CBigYaTb Npo HasBHICTb aHanNreTMYHOI akTUBHOCTI B pady noxigHux 1,2,4-Tpiasony, WO CTBOPIOE nepe-
ZyMOBW 151 NOrNMBMNeHOro BUBYEHHS ePeKTUBHOCTI Ta 6E3NEYHOCTI HANAKTUBHILLMX PEYOBVH.

Knrouogi croea: noxigHi 1,2,4-Tpiazony, HeCTEPOILHI NpoTM3anarnbHi 3acobu.

AKTyanbHi nuTaHHA hapmMaLieBTUYHOI | MeanyHOI Hayku Ta npakTukun. — 2018. — T. 11, Ne 3(28). — C. 292-295

ARTICLE UDC: 615.31'792'211.024:615.212.015
INFO DOI: 10.14739/2409-2932.2018.3.145224
Current issues in pharmacy and medicine: science and practice 2018; 11 (3), 292-295

Key words: 1,2,4-triazole, non-steroidal anti-inflammatory agents.

E-mail: tk8724210@gmail.com

http://pharmed.
zsmu.edu.ualarticle/

view/145224 Received: 05.09.2018 // / Revised: 17.09.2018 // Accepted: 01.10.2018

292 AKTyarnbHi MUTaHHA (hapMaLeBTUHHOT | MeOUYHOT Hayku Ta npakTuki. — 2018. — T. 11, Ne3(28) ISSN 2306-8094



Analgesic activity of 4-amino-5-methyl-4H-1,2,4-triazol-3-thiones

WUccnepoBaHue aHanbreTM4eckom akTUBHOCTH 4-aMuHoO-5-meTtun-4H-1,2,4-tpnason-3-TMoHOB
T. B. KpaBueHko, A. W. ManaceHko, E. I. KHbIL

MpoTnBOBOCNANMTENBHBLIE CPEACTBA LUMPOKO MPUMEHSIHOT B NTEYEHUM NaTONOMMYECKMX COCTOSIHMIA. HECMOTpSt Ha KNMMHUYeCKyto adhdhek-
TUBHOCTb HECTEPOUAHBIX MPOTUBOBOCMANMTENBHbLIX CPEACTB, BCE OHU UMEtOT NobouHble 3chdekThl. [103TOMY ANns yCTaHOBNEHUS cpeau
CUHTE3MPOBAHHbLIX COEUHEHWI TeX, YTO CMOCOOHLI M3MEHSITL NOPOr GONEBON YYBCTBUTENBHOCTU 3KCMEPUMEHTANBHBIX XWUBOTHBIX,
n3yuunu genctene 4-ammHo-5-metun-4H-1,2,4-1pnas3on-3-TMOHOB Ha LeHTpanbHbI KOMAOHEHT HOLMLENTUBHON CUCTEMbI B YCIOBUSX
TEPMUYECKOTO pasapaXeHnsi KOHEYHOCTEN KpPbIC.

Llenk paboTbl — U3yyeHne aHanbreTu4eckon akTMBHOCTU 4-aMUHO-5-meTun-4H-1,2,4-Tpnason-3-TuoHa.

MaTepuanbl 1 MeToabl. MccnenoBaHue aHanbreTM4eckoin akTMBHOCTU CUHTE3UPOBAHHBLIX COEAMHEHWIA OCYLLECTBIEH B OMbITax Ha
Genbix kpbicax maccoit 180—240 r. Mpu ycTaHOBMNEHUM NEePBIUYHOTO Nopora GoNeBoi YyBCTBUTENBHOCTU UCCIEAYEMbIX BELLECTB Ha MO-
[ienu «ropsiyasi NnacTuHay Kak pasnpaxuTerb UCNoNb30Bani 3akpeneHHyto MeTanmmnyeckyio nnacTuHy ¢ Temneparypoi 55 °C. Bpems
OTBETHOM peakuum M3Mepsnu B cekyHaax (06nmabiBaH1e nanok, BbinpbirnBaH1e, Mck). AHanbreTUYeckyo akTMBHOCTb ONPeAensiivn no
CMOCOBHOCTY BELLECTB U3MEHSITb NOPOT GONEBOI YYBCTBUTENBHOCTY OMbITHBIX XWBOTHBIX MO CPABHEHMIO C KOHTPOIbHBIMU U BbipaXaru
B NPOLiEHTax.

Pesyniratsi. B pesynbrate nccnefoBanuii yCTaHOBMEHO, YTO Hanbonee akTMBHBIM COEANHEHVEM Okasancs 4-(3,4-aMmeTokcnbeHsnnm-
feHaMnHo)-5-metun-4H-1,2,4-Tprason-3-TMOH, KOTOPBIN CHIKaN YyBCTBUTENBLHOCTb FPYMMbl UCCREefyeMbIX XUBOTHBIX K TEPMUYECKOMY
pa3gpaxeHuto KoHewHocTel Ha 127,78 %, npeBblllasi npenapaT CpaBHEHUS aHanbMH No AEACTBUI0 HA MOZENW «ropsiyast NnacTuHay.
OTMeyeHo, YTO HEHaMHOTO aKTVBHEE, NpeBbIllas pedepeHc-npenapar aHanbrH, coeavHeHue (IV), koTopoe NposiBMNO aHanbretTuye-
ckui acpepexT 121,11 %. MpoaHann3mpoBaHbl 3KCNeprMeHTanbHble 4aHHbIE Y YCTaHOBMNEHbI HEKOTOPbIE 3aKOHOMEPHOCTH B XMMUYECKOM
CTPOEHUM 1 hapMaKonornyeckoM AenNCTBUN UCCredyeMblX BELLECTB.

BuiBogbl. MNonyyeHHble AaHHbIE CBUAETENBCTBYIOT O HANMYUKM aHanbreTMYeCckon akTMBHOCTY B psiZly Npou3BoaHbIx 1,2,4-Tpmasona, 4to
co3/aeT NPeanockINkY Ans AanbHERLLero n3y4eHns ahdeKTMBHOCTM 1 6E30NaCHOCTH aKTUBHBIX BELLECTB.

KnioyeBble cnosa: Npon3BOAHbIE 1,2,4-prasona, HecTepouadHble NPOTUBOBOCNANUTENbHbIE CpeacTBa.
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Nowadays non-steroidal anti-inflammatory drugs have
found a wide application in treatment of medical conditions
which involve inflammation, fever, muscle tension and pain
syndrome. Despite the clinical effectiveness of non-steroidal
anti-inflammatory drugs, their administration is followed
by a set of side effects observed in 30 % of patients [6]. It
is worth noting that non-steroidal anti-inflammatory drugs
available on Ukrainian market are predominantly produced
in foreign countries, which makes this class of drugs less
affordable for a wide range of consumers due to the price [1].
The synthesis of new 1,2,4-triazole derivatives is a promising
direction in the search of compounds which exhibit antiviral,
hypolipidemic and other types of activities [2—5].

We devoted our attention to 4-amino-5-methyl-4H-
1,2,4-triazol-3-thiones, which are pharmacologically active
compounds with potential anti-inflammatory activity [7,8,10].

The aim

The aim of this work was to study the analgesic activity of
4-amino-5-methyl-4H-1,2,4-triazol-3-thiones.

Materials and methods

The objects of the research were the derivatives of 4-amino-
5-methyl-4H-1,2,4-triazol-3-thiones (7able 1).

Analgesic activity of the synthesized compounds was
evaluated in terms of the set of experiments conducted on
white rats of 180-240 g weight. The primary pain threshold
after the administration of the substances was assessed
using a “hot plate” test, involving a metal plate heated at
55 °C (thermostatically sustained) as an irritator. The time

of the corresponding response (paw licking, jumping out,
squeaking) was measured in seconds. Then, the speed
of the response was evaluated after the administration
of the substances of research; the speed alterations were
expressed in percent of the initial speed [9].

Table 1. The structure of 4-((R-idene)-amino)-5-methyl-4H-1,2,4-
triazol-3-thiones

N ——NH
C /4 %S
N
|
N—/Cc—R
H
--
Ne Ne
3,5-(OCH,), 4BICH,
il 2-S-CH, W% 4-(OCH,)C,
v 3-FCH, Vi 3,4-(OCH3)ZCGH3
I 3-Br4F-CH, vl 2,3-(OCH,),C.H,
IX 2-Cl6-FCH, X 4FCH,

Analgesic activity was assessed by observations of
the alterations of pain threshold of the group of studied
animals to whom the substances were administrated,
comparing results with the control group and expressing them
in percent. Analgesic activity due to the “hot plate” test was
calculated with the following expression:
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AT —AT
AA= — 2 K »x100 %,
AT

K

AA: analgesic activity, %;

AT : difference in latency of the corresponding response in a
group of the studied animals before and after the administration of
the potential analgesic;

AT, difference in latency of the corresponding response in a control
group before and after the administration of the solvent.

Analgin with a dose of 1000 mg/kg was used as a reference
drug (Analgin-Darnytsia, solution for injection, 500 mg/mL
x 2 mL in ampules, Ne 10).

Results

The synthesis of 4-amino-5-methyl-4H-1,2,4-triazol-3-
thiones was held at Toxicological and Inorganic Chemistry
Department under supervision of professors O. I. Panasenko
and Ye. H. Knysh [11].

According to the results, it was concluded that
4-(3,4-dimethoxybenzylidenamino)-5-methyl-4H-1,2,4-
triazol-3-thione was the most active compound, which
reduced the sensitivity to thermal irritation of extremities
in the group of animals by 127.78 % (Table 2); that said, its
activity is higher than the reference drug Analgin, which was
also evaluated in a “hot plate” test.

It was established that substance (IV) was slightly more
active than the reference drug Analgin, demonstrating
121.11 % of analgesic activity.

Following the experiments it was found that substances
(I-1II; VII-X) do not exhibit analgesic activity. However, it
would be appropriate to note that the analgesic activity best
manifested itself during the administration of substances
containing 3-fluorophenyl substituent (V).

Processing of the experimental data revealed some
dependencies between the chemical structure and
pharmacological activity of the substances of research.

Thus, it was found that the addition of phenyl group to
the N,-atom of'the 1,2,4-triazole ring yields in a high analgesic
activity of the compound.

Conclusions

1. The compound of 4-(3,4-dimethoxybenzylidenamino)-
S-methyl-4H-1,2,4-triazole-3-thione exhibited the highest
activity; the substance reduced the sensitivity to thermal
irritation of extremities in the group of animals by 127.78 %,
which is higher than the reference drug Analgin evaluated in
a “hot plate” test.

2. It was found that the addition of phenyl group to the N,
atom of the 1,2,4-triazole ring yields in a high analgesic
activity of the compound.

3. The obtained results demonstrate that analgesic activity
is existent among the set of 1,2,4-triazole derivatives, which
creates preconditions for a deeper research of the effectiveness
and safety of the most active compounds among the studied
compounds.

Table 2. Analgesic activity of 4-amino-5-methyl-4H-1,2,4-triazole-3-
thiones

Average difference in

Ne of the com- latency of the corre- Analgesic

pound sponding response, activity,%
Mim

Control 1.290 + 0.444 0

Analgin 2.910 £ 0.652 0.077762 | 126.67

| 1.840 £ 0.289 0.328242 | 43.33

I 2.170+0.617 0.28242 68.89

11 1.840 £ 0.402 0.383503 | 46.67

Y 2.840 £ 0.828 0.141558 | 121.11

\Y 0.930 + 1.052 0.763652 |-27.78

Vi 2.930 £ 0.601 0.063828 | 127.78

Vi 1.770 £ 0.738 0.590435 |37.78

VI 2.440 £ 0.596 0.163332 | 90.00

IX 1.700 £ 0.372 0.497579 [32.22

X 2110+ 0.874 0425797 | 64.44
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