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ANTIPYRETIC ACTIVITY OF THE NEW 2-((3-MERCAPTO-5-METHYL-4H-1,2,4-
TRIAZOL-4-YL)IMINO)METHYL)-5-R-BENZOATES

© T. Kravchenko, O. Panasenko, Ye. Knysh

Iiosuwenns memnepamypu mina € HeoOXiOHOK 3aXUCHOK PeaKyi€io OP2anizmMy, Wo aKmueye IMyHHY CUCIeM)y
ma nidcumoe  azoyumos, ye nNpuzeOOUmMsb 00 NPUSHIYEHHS PO3MHOJICEHHs Gipycie ma baxmepil.
JKaposnuscysanvha 0isi, wjo Cynpo8ooNcyEmbest 30iNbUeHHAM MenI08i00ayi yepes po3uupents cyOuH wKipu ma
nocunene NOMOBUOLIEHHS, NO8 SA3aHA  3HAYHOW MIpOIO i3  3ACHOKIUIUGUM 6NAUBOM HA 30Y01UGICMb
Mennopezyniouux YeHmpie nPOMIHCHO20 MO3KY, AKA 3MIHIOEMbCA NI0 6NAUBOM NAMONOIYHO20 NPOYeECY.
Iiosuwenns memnepamypu suwye 3a 39 °C € nebesneunum axmopom 0as 00pocaux i Oimetl PizHUX GIKOGUX
Kamezopiii.

Hesgaorcarouu Ha 6ucoky epexmugHicmv ananbeemuKis, ix 6UKOPUCMAHHA He 3a8x#cou besneyte. 3acmocy8aHHs.
AcnipuHy ni0BUWYE PUUK PO3BUINKY 3ANATbHUX 3MIH 3 OOKY WLTYHKOBO-KUUWKOB020 MPAKMY, NiO8UWYE TAMKICIb
cyouH, nopywye 3eopmanHa  Kposi.llowiyk — Ho8ux — 8UCOKOepeKmugHux  JiKapcbKux  3acobie i3
HCAPOZHUICYBAILHOIO OIEI0 € AKMYATLHOI NPOOIEMOIO CbO20OEHH.

Memoro nawoi pobomu ¢ papmaronoziunuil cKpunine anmunipemuxie ceped eénepuie cunmeszoganux 2-(((3-
mepranmo-5-memun-4H-1,2 4-mpiazon-4-in)imino)memun)-5-R-6ensoamis.

Mamepianu ma memoou oociiorcenns. 06 ckmamu docniodcenns cmanu nosi 2-(((3-mepxanmo-5-memun-4H-
1,2,4-mpiazon-4-in)-imino)-memun)-5-R-6enzoamu.

Excnepumenmanvhy auxomanky npoeoounu Ha OIAUX HELHIUHUX Wypax wisixom egedents 2,4-ounimpogenony
(2,4-JH®) (pos'eonysau oxucrnozo ¢ocgopuniosanns) ¢ 003i 20 me/ke. B sxocmi peghepenc-npenapamy
BUKOPUCMOBY AU AYemUICATiyunosy Kuciomy 6 003i 100 me/ke.

Hocnioxcysani pewosunu 6soounu uepes nie 2oounu (Tos) nicas eeedenns 2,4-[H®, ¢hikcysaru pexmanvhy
memnepamypy mina npomseom 1 eoounu (Ty). IHouamxosy pexmanvny memnepamypy (Ty) peecmpysanu 0o
eHympiwnvouepeenoi in’'exyii 2,4-JH®D. B axocmi npenapamy nopieHusaHHs UKOPUCOBY AU AYEMUTICATIYUTOBY
Kucnomy 6 003i 100 me/ke.

Pe3ynomamu O0ocnioxncennsa ma 002080penHa. 3a Oanumu cepii 00cniodceHb 0VI0 8CMAHOBIEHO, WO
sHympiuHbouepegunne ggedents 2,4-JJTHD uepe3z 30 xeuaun GUKIUKALO0 NIOBUWEHH mMeMnepamypyu mina wypie
(n=133)s cepeonvomy 3 37,36 °C 0o 38,37 °C (,7=0,88 °C).

LJooo pepepenmnozo npenapamy ayemuicariyuiogol KUCIOMU, ECMAHOGIEHO, WO Npu il 3acmocyeanHi 3a
MOOeNbO8aAHOI Namono2ii 3HAYeHHs memnepamypu mina wypis snusxcyeanuce na 3 % (,7=-1,2 °C, p<0,05) no
BIOHOUIEHHIO 00 KOHMPONbHOI 2PYNUL.

3ziono ompumanum pezynrbmamam 8 Xo0i excnepumenmy Oyn0 6USBNIEHO CHONYKU, AKI 3a c0im eghexmom
nepeguwysanu pegepenc-npenapam. Tax, cnonyku IV, V ma VIII 3uudicysanru nokasHuku memnepamypu miid
wypis 6inow nise na 0,39 %.

Cepeo Oocnidxcysanux pevosun npugepmaroms Ha cebe ygaey cnoayku IV ma V, axi 3HudCy8anu noxasHuKu
memnepamypu mina wypie 6 inmepeani 4,66-4,95 % i npu yvomy snuscysanu memnepamypy 6io 1,19 oo 2,10 °C.
Bucnosku. Cunmesosano nogi 2-(((3-mepranmo-5-wemun-4H-1,2,4-mpiazon-4-in)imino)memun)-5-R-6enzoamu.
Hatibinow axmuenoio ceped docnioscysanux cnoayk € amonin 2-(((3-mepxanmo-5-wemun-4H-1,2,4-mpiazon-4-
in)-imino)-memun)oenzoam. Ilepexio 00 coneil i3 HeopeaHiUHUMU KAMIOHAMU NPU3BOOUMb 00 6Mpamu
axmugnocmi. Tak, 3amina Kamionie Ha NinepuOUuHii Oewyo NiOBUWYE NOKAZHUKU AKMUBHOCMI, NPOmMe CHOIYKA
NOCMYnaemuvCsa 3a cUolo egpexmy pegepenc-npenapamy

Knwouoei cnoea: noxioni 1,2,4-mpiazony, opeaniynuil cunmes, 0iON02iYHA AKMUBHICTD, JHCAPOZHUICYIOUA Oif,
anmunipemuxu, cinepmepmis

1. Introduction thermolysis, which are controlled by neural and
Thermoregulation of the body relies on the hormonal mechanisms. Antipyretic activity, which
balance of physiological processes of thermogenesis and involves the increase of thermolysis through angiectasis
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of skin vessels and heightened sweat production, is
largely connected with a relaxing effect on the
diencephalon’s thermoregulation centers’ irritation that
may be altered due to disease [1].

Antipyretic drugs represent the type of medicines
capable of decreasing body temperature during fever and
belong to the group of non-steroidal anti-inflammatory
drugs (NSAIDs) [2, 3]. Despite analgesics’ high
effectiveness, their use is not entirely safe. The use of
aspirin impairs blood coagulation and increases the risk
of inflammatory processes in gastroenteric tract [4].

As for the drug paracetamol, it is worth noting
that its side effects are very rare. However, once
manifested, they are of a rather high severity.
Paracetamol administration increases the risk of
myocardial infarction, premature death, gastrorrhagia,
and acute liver or kidney diseases [5].

Literary sources indicate that both ibuprofen and
analgin (dipyrone) are well-tolerated and safe during
short-term administration to kids affected by fever.

However, the review of antipyretic activity showed
that ibuprofen causes higher antipyretic effect than analgin
during oral administration of one dose. This effect is more
noticeable in kids with high temperature [6].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

The search and study of the new highly effective
antipyretic medicines is of a great significance
nowadays.The sources [7, 8] report that the derivatives of
1,2,4-triazol-3-thione possess a wide range of biological
activity.

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

Several articles describe the results of the study of
antipyretic activity of 1,2,4-triazole derivatives. That said,
the study [9] provides information on the antipyretic activity
of new 2-(5-(adamantan-1-yl)-4-R-1,2,4-triazol-3-
ylthio)acetate hydrazides. Another scholarly source [10]
also describes new S-derivatives of 1,2,4-triazole that
contain morpholinomethylene substituent in their structures,
which makes them promising as antipyretic drugs.

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

The heterocyclic nature of 1,2,4-triazole makes it
a promising fragment for synthesis of new biologically
active compounds, and antipyretics in particular. The
search for the new highly effective antipyretic medicines
is of a great relevance nowadays.

5. Formulation of goals (tasks) of the article

The aim of this work is to conduct a
pharmacological screening over the new antipyretic
drugs, specifically the derivatives of 2-(((3-mercapto-5-
methyl-4H-1,2,4-triazol-4-yl)imino)methyl)-5-R-
benzoate that were obtained for the first time.
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6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

Materials and methods.

The objects of the research were the new 2-(((3-
mercapto-5-methyl-4H-1,2,4-triazol-4-yl)imino)methyl)-
5-R-benzoate derivatives obtained in the Laboratory of
organic synthesis at the Department of toxicological and
inorganic chemistry of Zaporizhzhia State Medical
University under the supervision of professor Panasenko
O. I. and professor Knysh Ye. H.

In our opinion, the model of hyperthermia caused
by 2,4-dinitrophenyl is the most convenient for
screening.

The experimental fever was caused in white
nonlinear rats by administrating 2,4-dinitrophenol (2,4-
DNP), a dividing agent in oxidative phosphorylation, at
the dose of 20 mg/kg [11].

The substances of research were administrated
abdominally at the dose of 1/10 LDs,, substances were
stabilized with Twin-80. The doses were determined by
Prozorovskyi method prior the preparation [12].

According to the mentioned model, body
temperature rises during 15-20 minutes after the
injection of 2,4-DNP, while the temperature maximum is
reached during 1 hour. Therefore, it was reasonable to
inject the substances of research in 30 minutes (T s) after
the administration of 2,4-DNP and to record rectal
temperature during 1 hour (Ty).

The initial rectal temperature (Tg) was recorded
prior the abdominal injection of 2,4-DNP. Acetylsalicylic
acid was used as a reference substance at the dose of 100
mg/kg.

The results were processed with modern methods
of statistical analysis, including Microsoft Office 2010
(Microsoft Excel) and STATISTICA® for Windows 6.0.
Mean values (M) and standard errors of the average (+m)
were calculated. Data validity of intergroup variances as
per experimental data were evaluated using Student’s t-
test. Three levels of statistical significance were applied
in the processing, specifically p<0.05; p<0.01; and
p<0.001 [13, 14].

Results and discussion

The obtained data (Table 1) demonstrates that the
study substance and the reference substance affected rats’
body temperatures in a different manner.

2-(((3-mercapto-5-methyl-41-1,2,4-triazol-4-
ylimino)methyl)-5-R-benzoates

N——N

/4 )\SH coot

3
—-cC
H

where R = morpholinium (1), piperidinium (lI),
diethylammonium (lI1), ethylammonium (IV), ammonium
V), K* (VI), Na* (VIl), tert-butylammonium (V1II),
monoethanolammonium (IX), methylammonium (X).
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Table 1

Results for the study of antipyretic activity of the new 2-(((3-mercapto-5-methyl-4H-1,2,4-triazol-4-yl)-imino)-methyl)-

5-R-benzoates

Temperatur Temperature
Grou Temperature, °C (M£m) e alteration, | alteration with
P °C relation to the
Ty Tos T, AT=T;-Tys reference, A %
;ﬁ{gg“c‘* pathology (24-DNP + | 27 83,286 | 38.8310.146 | 38.36£0.173 |  -0.47 100
2,4-Dinitrophenol + 37.69+0282 | 39.09+0.183 | 37.80+0.144% |  -1.20 ~3.00%
acetylsalicylic acid
2,4-Dinitrophenol + substance | 36.27+0.350 | 37.93+0.132 | 39.23+0.406 1.30 2.27
2,4-Dinitrophenol + substance Il 36.27+0.704 | 38.46+0.136 | 37.36+0.109 -1.10 -2.61
2,4-Dinitrophenol + substance 11l | 37.21+0.134 | 38.37+0.314 | 37.93+0.296 —0.44 -1.12
2,4-Dinitrophenol + substance IV | 37.23+0.099 | 38.56+0.117 | 36.46+0.532* -2.10 —4.95*
2,4-Dinitrophenol + substance V 37.43+0.123 | 37.76+0.320 | 36.57+0.462* -1.19 —4.66*
2,4-Dinitrophenol + substance VI | 37.44+0.242 | 37.91+0.432 | 38.26+0.206 0.35 —0.26
2,4-Dinitrophenol + substance VII | 37.59+0.307 | 38.11+0.181 | 38.23+0.251 0.12 —0.34
2 Dinttrophenol -+ sUSIANCE | 57 9010208 | 39.03+0.222 | 37.06+0217% | 197 ~3.30%
2,4-Dinitrophenol + substance IX | 37.81+0.353 | 38.07+0.369 | 38.14+0.222 0.07 —0.56
2,4-Dinitrophenol + substance X 37.60+0.295 | 38.33+0.178 | 38.14+0.344 -0.19 —0.56

" Note *— the results are statistically significant with relation to the reference group (p<0.05)

The results of the experiment established that in
30 minutes after the abdominal injection of 2,4-DNP body
temperature in the population of rats (n=133) was in range
from 37.36 °C to 38.37 °C on average (,T=0.88 °C).

As for the reference substance acetylsalicylic acid,
it caused a 3 % decrease of body temperature in rats with
a modeled pathology (,T=-1.2°C, p<0.05) with relation
to the reference group.

The results clearly illustrate that antipyretic activity
of some of the substances was better than that of the
reference substance. That said, substances 1V, V, and VIlII
decreased body temperature in rats by more than 0.39 %.

Therefore, substances IV and V deserve the most
of attention; they decreased body temperature in rats by
4.66-4.95 %, or by 1.19-2.10 °C, with relation to the
reference group.

The connection between the structure and
activities has been established. That said, the most
significant temperature decrease was observed during the
administration of ammonium 2-(((3-mercapto-5-methyl-
4H-1,2,4-triazol-4-yl)imino)methyl)-5-R-benzoate  (V);
replacement of ammonium with ethylammonium ion
(IV) slightly decreases body temperature in rats, more
specifically by AT=0,91 °C (A %=0,29 %). Introduction
of inorganic cations leads to the loss of activity. If
piperidinium forms the salt (Il), the activity increases
slightly, but the compound demonstrates weaker effect
than the reference substance.

7. Findings from the research and prospects of
further development of this area

1. Ammonium 2-(((3-mercapto-5-methyl-4H-
1,2 4-triazol-4-yl)imino)methyl)-5-R-benzoate (V) is the
most active substance among the studied entities; its
properties for hyperthermia slowing exceed the activity
of acetylsalicylic acid and decreases body temperatures
in rats by 1.19 °C (p<0.05).

2. Introduction of inorganic cations leads to the
loss of activity.

3. If piperidinium forms the salt (Il), the activity
increases slightly, but the compound demonstrates
weaker effect than the reference substance.

4. The possible mechanism of antipyretic activity
of the new compounds is the inhibition of
cyclooxygenase [15, 16].

5. The problem of finding new highly effective
antipyretics is of a great importance nowadays. That is
why  1,2,4-triazole  derivatives  merit  further
pharmacological research.

Having conducted a literature review and the
study, we found that the newly synthesized compounds
merit further research of their antipyretic activity with
aim to find the new highly effective drugs with biological
activity that have a potential to appear as active
pharmaceutical ingredients of commercial antipyretic
medicines.
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