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SYNTHESIS OF POTENTIAL ANTIEXUDATIVE PREPARATIONS FOR 2-((4-AMINO-5-
(FURAN-2-1L)-1,2,4-TRIAZOLE-(4H)-3-YL)-SULFANYL)-N-ACETAMIDE SERIES

N. Chalenko, A. Demchenko, G. Syrova

Mema. [Iposecmu yinecnpamoeanuil CUHmMe3 HOBUX NOMEHYIUHUX GION0STUHO-AKMUBHUX DEeYOBUH NOXIOHUX 2-
((4-amino-5-(gpypan-2-in)-1,2,A-mpiazon(4H)-3-in)-cynoghanin)-N-ayemamioie ma oyinumu ix anmuexcyoamus-
HY aKMUBHIiCMb Ha MoOeni (hopManiHo8020 HAOPAKY V Wypis.

Mamepianu ma memoou. Y pobomi 8UKOpUCOBYBAIU CIMAHOAPMHI MEeMOOU OP2AHIYHO20 CUHmMe3y, (i3uKo-
XiMiuni Memoou 006edentsn 6y006u CUHME308aHUX CRONVK, elemenmuuil ananis, "H AMP-cnekmpockonio, xpo-
MaAMo-mac-cneKmpomempilo, aHmMueKkCcyoamueHy aKmueHiCmb BUBHEHO HA MOOeli (POopManino8o2o HAOPAKY
Wypie 3a 00NOMO02010 YUPPo802o NIeMUIMOMEMPA.

Pezyromamu. Unsixom ANIKIYBAHHS 2-((4-amino-5-(pypan-2-in))-4H-1,2,4-mpiazon-3-miona N-
APUNBAMIUWEHUMU 0-XA0PAYEMAMIOAMU 8 eMAHONL Y IYAHCHOMY cepedosuuyi odepacani 6ionosioni 2-((4-amino-5-
(pypan-2-in)-1,2,4-mpiazon(4H)-3-in)-cyrvghanin)-N-ayemamiou. Ilicna xpucmanizayii ompumysaiu 6ini abo
CBIMI0-JICOBMI KPUCHANIYHI peYOBUHU 3 YIMKUMU memnepamypamu niasnenus. Ha modeni gpopmaninogozo Ha-
OpSKYy Y Wypi6 GUSHUIU AHMUEKCYOAMUGHY AKMUGHICMb HOGUX, cunmesosanux Hamu 2-((4-amino-5-(pypan-2-
in)-1,2,4-mpiazon(4H)-3-in)-cynogpanin)-N-ayemamiois. 3a pesynomamamu npogeoeHux O0CAiONCeHb 6CMAHOB-
JIEHO 3ANeXHCHICMb «XIMIYHA CIMPYKMYpa — AHMUEKCYOamueHa aKmusHicmsy nepuile CUHMe308anux cnoyx. Pe-
3YILMAMU eKCnepUMeHMAanbHUX 00CAI0HCeHb NOKA3AAU, WO N'AMHAOYAMb i3 08A0YAMb OOHIEI CRONYKU BUABUIU
AHMUEKCYOamuUsHy aKmueHicmy, GiCiM i3 HUX Nepesuwysanu yio akmugHicms, abo 0yiu Ha pieHi pegheperc-
npenapamy — OUK10QeHaxy Hampiio.

Bucnoexu. 3oiticneno cunmes o0eadysmu oowuici cnoayku noxionux 2-((4-amino-5-(pypan-2-in)-1,2,4-
mpiazon(4H)-3-in)-cynoghanin)-N-ayemamioie ma npoeedeno oyiHKy aHmuexcyOamuHol akmueHoCmi, 6CMaHo-
61I€HO 3ANEAHCHICTNG («XIMIUHA CIMPYKMYPA — AHMUEKCYOamueHa akmueHicmyy. Busgeneno cnoxyku-iioepu 3a ak-
MUeKcyOamueHo0 aKmueHicCmio

Knrouosi cnosa: cummes, 4-amino-3-mio-5-(pypan-2-in)-1,2,4-mpiazon, ayemamiou, anikiny8aHHs, aHMUEKC)-

damueHa aKkmueHicmo, QoOpManinosuli HabpPsK
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1. Introduction

The value of nonsteroidal anti-inflammatory
drugs (NSAIDs) in modern therapies of various dis-
eases cannot be overestimated. Non-treatment of in-
flammatory processes often leads to prolonged inca-
pacity to work and even to the disability of the popula-
tion [1, 2]. At the same time, a significant spectrum of
existing side effects of NSAIDs can impair the quality
of life of patients [3]. Therefore, today there is an
active search for new "small" molecules with a clear
anti-inflammatory action, suitable for creating on their
basis more effective NSAIDs with a higher safety
profile and selectivity of action [4, 5].

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

Thanks to the fundamental research in the field of
organic synthesis and pharmaceutical chemistry, there is
a modern concept for the creation of new pharmaceutical
products. One of the basic principles of which is the
synthesis of structures containing pharmacophorial frag-
ments, which allows to predict the pharmacological
properties of substances at the stage of planning their
synthesis. Therefore, the design of the presented study
consisted in the implementation of the concept of struc-
tural modification of the "triazol" matrix in order to
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achieve the required pharmacological profile, namely
anti-inflammatory action [6, 7].

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

Derivatives of 1,2 4-triazole-3-thione have a sig-
nificant pharmacological potential, which is primarily
due to the low toxicity of this class of compounds, as
well as the ability to influence various biological targets
[8, 9]. A significant number of studies [10, 11] is devoted
to the search for derivatives of 1,2,4-triazole-3-thione
substances with analgesic and anti-inflammatory activity,
in some cases selectivity of inhibitory activity on cy-
clooxygenase-2 and also on lipoxygenase-5 [12, 13].

Previously, we carried out the synthesis of acet-
amide derivatives of 5-(pyridine-2(3)(4)-yl)-4-amino-3-
thio-4H-1,2,4-triazole (Fig. 1) with anti-inflammatory
activity [14, 15]. One of the main pharmacofore frag-
ments of the modern COX-2 highly selective inhibitor -
rofecoxib is the heterocycle furan. In addition, the posi-
tive influence of the furan ring on anti-inflammatory
activity was established by Ukrainian scientists [16].
Therefore, in the presented study, we decided to synthe-
size 5-furanyl-substituted 4-amino-3-thio-1,2,4-trisole as
the starting reagent in order to increase the anti-
inflammatory activity.
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Fig. 1. Structural similarity of the synthesized compounds with known NSAIDs

Drugs tenoxicam and meloxicam contain carbox-
amide residue in their structure [17], and compounds
with significant anti-inflammatory action were found
among acetamide derivatives [18, 19]. Therefore, the
next direction of modification is the synthesis of 4-
amino-3-thio-5- (furan-2-yl) -1,2,4-triazole arylacetam-
ide derivatives (Fig. 1).

4. Formulation of goals (tasks) of Article

The aim of the study was to synthesize new po-
tential biologically active substances of derivatives of 2-
((4-amino-5-(furan-2-yl)-1,2,4-triazole(4H)-3-yl) -
sulfanyl)-N acetamides, determination of their structure
and physico-chemical properties, evaluation of their anti-
exudative activity (AEA) and discussion of the relation-
ship between structure activity.

5. Statement of the basic material of the study
(methods and objects) with the justification of the
results

To establish the prospects of synthesis and opti-
mization of further pharmacological screening, we made
a preliminary forecast of the biological activity of the
compounds planned for synthesis using the computer
program PASS [20]. 4-amino-3-thio-5-(pyridine-2(3)-
yl)-4H-1,2 4-triazole acetamides were selected for syn-
thesis for which an analgesic and anti-inflammatory
effect was predicted (Ra > 0.50).

All solvents and reagents were obtained from
commercial sources. The melting points (°C) were de-
termined using the Kofler device. The "H NMR spectrum
was recorded on a Bruker Varian Mercury (400 MHz)
device in DMSO-d6, an internal TMS standard. The
chromatographic mass spectrometry analysis was per-
formed on a PE SCIEX API 150EX chromatograph.
Elemental analysis was performed on a micro-analyzer
Euro Vector EA-3000 (Eurovector SPA, Redavalle, Ita-

ly). The content of the elements was within + 0.4 % of
the theoretical values.

4-amino-5-(furan-2-yl)-4H-1,2,4-triazole-3-
thione (1) synthesis was carried out according to the
method described in the literature [21]

General method of synthesis of 2-((4-amino-5-
(furan-2-yl)-1,2,4-triazole (4H)-3-yl)-sulfonyl)-N-
acetamides (3.1-21). To a solution of 0.002 mol of 2 -
((4-amino-5- (furan-2-yl) -2,4-dihydro-3H-1,2,4-triazole-
3-thione (1) in 20 ml of ethanol, 20 ml of 0.002 M aque-
ous KOH solution was added. A 0.002 mol solution of
the corresponding chloroacetamide (2) was added with
stirring to the resulting solution. The reaction mixture
was heated to reflux for 1 hour, then poured into 200 ml
of distilled water. The isolated precipitate is filtered off,
washed with water, dried, recrystallized from ethanol.

Antiexudative activity was studied on models of
formalin swelling of the paws in rats. The studies were
conducted on 138 white male rats weighing 180-200 g.
Edema was modeled using subplanetary administration
in the posterior right paw of 0.1 ml of 2 % formalin solu-
tion. The volume of the paw was measured using a digi-
tal plethysmometer prior to the administration of the
drugs and on the background of maximal edema 4 hours
after the formalin injection simulation [22, 23]. The stud-
ied compounds 2-((4-amino-5-(furan-2-yl) -4H-1,2,4-
triazol-3-yl) sulfanyl) -N-acetamide were administered to
test animals at a dose of 10 mg / kg, reference diclofenac
sodium at a dose of 8 mg / kg (D-Na) [24].

An increase in edema was expressed in milliliters.
Percent inhibition of inflammation was calculated by the
formula:

o . . V., -V,
% of inhibition of inflammation = —%—2.100 %,
k
where Vi — volume of foot in control minus the output
volume of this foot before swelling, ml;
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V, — volume of the foot that is swollen in the ex-
periment minus the output volume of this foot, ml.

Statistical processing of the obtained results was
carried out using the methods of variation statistics using
the t-criterion of the Student using computer programs
STATISTIS 7.0, StatPlus 2009 and MS Exel 2007.

The rats were kept under vivarium in accordance
with the rules of humane treatment of laboratory animals.
The research was conducted in compliance with the prin-
ciples of Directive 210/63 / EU of the European Parlia-
ment and the Council of the European Union "On the
Protection of Animals Used for Scientific Purposes"
(Brussels, 2010) and "General Ethical Principles of Ani-
mal Experiments” (Kyiv, 2001), the Law of Ukraine "On
the Protection of Animals from Cruel Treatment" No.
3477-1V of February 21, 2006, as amended, and the Or-
der of the Ministry of Youth and Sport of Ukraine "On
Approval of the Procedure for the Conduct by Scientific
Institutes of Experiments on Animals" No. 249 dated
March 1, 2012.
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6. Results and their discussion

Synthesis of the starting 4-amino-3-thio-5-(furan-2-
yl)-4H-1,2 4-triazole-3-thiol (1) was carried out using the
one-pot method described earlier [21]. Reactions were start-
ed with furan-2-carboxylic acid hydrazide with carbon
disulfide in ethyl alcohol in the presence of potassium hy-
droxide to form potassium dithiocarbazinate intermediate,
followed by cyclical condensation with excess hydrazine,
yielding tiotriazole (1) as a white solid with a good yield.
Hydrazide of furan-2-carboxylic acid, in turn, was synthe-
sized from the corresponding ether of furan-2-carboxylic
acid by reaction with hydrazine hydrate.

The alkylation of 2 - ((4-amino-5- (furan-2-yl) -
4H-1,2,4-triazole-3-thione (1) was carried out by boiling
with N-aryl-substituted a-chloroacetamides (2) in ethanol
in the presence of KOH (Fig. 2).

Acetamides (3.1-3.21) were obtained with satis-
factory yields (Tab. 1). Purification of the synthesized
compounds was carried out by crystallization from etha-
nol, resulting in white crystalline substances with clear
melting temperatures. According to chromatomass spec-
trometry, products synthesized are individual substances.

SO

3.1-3.21

Fig. 2. Synthesis of 2-((4-amino-5-(furan-2-yl)-1,2,4-triazole(4H)-3-yl) -sulfanyl)-N-acetamides (3.1-3.21)

Table 1

Physicochemical characteristics of synthesized 2-((4-amino-5-(furan-2-yl)-1,2,4-triazolo (4H) -3-yl) -sulfanyl)-
N-acetamides (3.1-3.21)

Calculated, %
No. R Yield, %| Melt, °C Gross formula M.m. Found, % [M+H]"
C N
1 2 3 4 5 6 7 8 9 10
3.1 H 80 156-8 C14H13Ns0,S 315.35 53.32 22.21 10.17 316.2
53.11 22.25 10.12
3.2 4-Et 76 212-4 C16H17N50,S 343.40 55.96 20.39 934 344.4
55.56 20.42 9.30
: 18.85 :
58.05 | 18.92 8.60
3.4 3-OMe 84 145-7 C1sH15N505S 345.37 52.16 20.28 9.28 346.2
52.01 20.32 9.22
2.1 20.2 2
35 4-OMe 84 211-3 C15H1sNs03S 345.37 52.16 0.28 9.28 -
52.03 20.30 9.24
A7 19.4 .92
3.6 4-OFEt 76 135-7 C16H17N505S 359.40 >3 949 89 360.2
53.35 19.53 8.88
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Continuation of the Table 1

1 2 3 4 5 6 7 8 9 10

3.7 3-CF; 78 179-81 Ci5H1,F3N:0,S 383.34 47.00 18.27 8.36 -
46.83 18.34 8.39

3.8 3-Cl 88 218-20 C14H1,CIN50,S 349.80 48.07 20.02 9.17 -
47.94 20.00 9.13

3.9 4-Cl 85 188-90 C14H1,CIN50,S 349.80 48.07 20.02 9.17 -
47.88 20.09 9.09
44 21.01 9.62

3.10 3-F 78 200-2 C14H1,FN50,S 333.34 S0 0 -
50.34 21.04 9.58
44 21.01 9.62

3.11 4-F 83 123-5 C14H1,FN50,S 333.34 S0 0 -
50.32 21.05 9.60

3.12 4-NO, 85 118-9 C1sH1,NgO,S 360.35 46.66 23.32 8.90 361.2
46.55 23.35 8.87
i 55.96 20.39 9.34

3.13| 3,4-diMe 84 184-6 C1sH17Ns0,S 343.40 -
55.86 20.33 9.31

3.14| 2-Me, 3-Cl 85 206-8 C15H14,CIN5O,S 363.82 4952 19.25 881 -
49.46 19.22 8.79
49.52 . .

3.15| 3-Cl, 4- Me 76 116-8 C15H14,CIN5O,S 363.82 19.25 881 -
49.39 | 19.30 8.78

3.16| 2,4-diCl 86 146-3 C14H1;CILNsO,S 384.24 43.76 18.23 8.35 -
43.68 18.26 8.32

3.17| 3,4-diCl 80 248-50 C14H1;CILN:O,S 384.24 4376 18.23 8.35 -
43.62 18.25 8.32
43.12 16.7 7.67

3.18| 2-Cl, 5-CF; 88 170-2 CisH1iCIF3NsO,S | 417.79 3 6.76 6 -
43.00 16.80 7.68

3.19| 3-COMe 76 175-4 C16H15Ns05S 357.39 53.77 19.60 8.97 358.2
53.68 19.64 8.95
52.70 . .

3.20| 2-COO Et 78 146-8 C17H16N:0,S 387.41 18.08 8.28 388.2
5261 | 1813 8.26

3.21| 4-COO Et 78 172-3 C17H16N:0,S 387.41 52.70 18.08 8.28 388.2
52.59 18.11 8.26

The structure of synthesized acetamides 3.1-3.21
was confirmed by data from elemental analysis, *H NMR
spectroscopy and chromatographic mass spectrometry
(Tab. 1, 2). *H NMR spectra of compounds 3.1-3.21 are
characterized by the presence of: signals of the phospho-
rus residue protons in the position of 5 triazolal cycles,
which resonate in the form of two doublets in the sites
8.00-7.90 and 7.25-7.15 (H-5, H-3 , respectively), as
well as the triplet H-4 at 6.72-6.70 ppm; the singlet sig-
nal of the proton group SCH2 at 4.28-4.12 ppm; a singlet
of NH-acetamide residue in a weak field (11.00-9.21

ppm). Signals of protons of aryl radicals in terms of in-
tensity, multiplicity, and location on the spectrum corre-
spond to the placement of substituents.

The results of the study of anti-exudative activi-
ty of substances of synthesized acetamides 3.1-3.21
are presented in Tab. 3. To study the AEA, studies
were carried out to compare the effects of 2-((4-
amino-5-(furan-2-yl)-4H-1,2 4-triazol-3-yl)  sulfanyl
derivatives-N-acetamide in a dose of 10 mg / kg with a
reference diclofenac sodium in a dose of 8 mg / kg (D-
Na) [24].
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Table 2

Data of *H NMR spectra of synthesized 2-((4-amino-5-(furan-2-yl)-1,2,4-triazol (4H)-3-yl)-sulfanyl)-N-

acetamides (3.1-3.21) chemical shift, 5, ppm

Furan

Furan

Com- | NH,s, i . NH, | SCH:
pound | 1H 1H§)H Ar-H dH-3 | tH4 |s2H | son | Otherprotons
759-7.27m, 4H. H-2 3 5.6
31 | 921 | 7.90 Ot e 722 | 670 | 621 | 415 -
. 3.05 g, 2H, CH,
7.33d, 2H, J=8.4, H-3",5
32 | 1019 | 701 | oo ef RIS | 722 | 672 | 622 | 413 | 0.9843H,CHy
250t 2H. CH,
1.54-1.50 g, 2H,
7.51 d, 2H, H-3' 5° CH,
33 | 1012 | 7.90 o o 722 | 670 | 622 | 416 | oC
2H. CH,
0.8 t, 3H, CH,
6.90s, 1H, H-2 375 s, 3H,
34 | 1021 | 7980 | L 20MTNEE L6 | 725 | 670 | 620 | 419 oo
748 d. 20, H3' 5 3725, 3.
35 | 1021 | 7.90 £99 4 o1 1o o 725 | 671 | 622 | 412 h
7.58d. 20, H3' 5 4.02 q.2H, OCH,
36 | 1022 | 7.90 i 725 | 671 | 622 | 413 | LR
8.08s, 1H, H2'
7.77d. 1H, H-4"
37 | 1069 | 7.90 i 725 | 670 | 620 | 4.19 -
742 d. 10, H-6"
7.80t, 1M, H5'
7.45d, 1H, H-4"
38 | 1055 | 7.90 e i Ho 725 | 671 | 622 | 417 -
714 d. 10, H-6
7.62d. 20, H-3 5
39 | 1048 | 7.90 oM e 725 | 671 | 621 | 416 -
737-722m, 30, H-4' 5 6
310 | 1056 | 7.90 5058 55 oy 759 | 671 | 625 | 417 -
761758 m, 2H H-3' 5
311 | 1039 | 7.90 s i e | 725 | 671 | 619 | 415 -
312 | 11.00 | 7.90 7.59-7.29 m, 4H 725 | 671 | 619 | 427 -
313 | 1016 | 7.90 7.35-7.24'm, 3H 715 | 672 | 619 | 417 | FSSOH
3
314 | 996 | 791 | 7.377.08m. 40 H-4 5.6, furan H3 | 672 | 621 | 417 | 2.23s. 30, SH,
778 s, 1H, H-2
315 | 1044 | 7.90 135508 i tes e | 725 | 671 | 619 | 415 | 2275 3H,SH;
797 d. 2, H-5 6
316 | 1065 | 7.62 S T e, 724 | 671 | 621 | 4.16 -
7.90's, 1H, H5'
317 | 1065 | 7.97 AT 724 | 671 | 621 | 417 _
8.20d, 11, H-6
318 | 1022 | 7.901 777 d. 1H, H-3' 725 | 671 | 622 | 426 -
7.55d. 10, H-4"
761751 m, 3 HA 56 3795 3H,
319 | 1056 | 7.92 C0m T 725 | 671 | 621 | 412 ocH,
830 d. 10, H-3"
304, 1H, . 4.06, q., 2H,
320 | 11.00 7.93-7.90 m, 2H, furan H-5, H-6 671 | 622 | 4.28 OCH,
7641, 1H, H-4 150 e o
7.33-7.17 m, 2H, furan H-3, H-5" O T
8304, 10, H-3
» 1H, . 401, q., 2H,
321 | 1072 7.99-7.90 m, 2H, furan H-5, H-6 670 | 621 | 4.28 OCH,
7.64t, 1H, H-4 14t e o
7.33-7.17 m, 2H, furan H-3, H-5" e
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Table 3

Antiexudative activity of 2 -((4-amino-5-(furan-2-yl)-1,2,4-triazolo(4H)-3-yl)-sulfanyl)-N-acetamides (3.1-3.21) (n=6)

Compound R Initial paw volume Volume of the paw 4 hqurs Suppression of
after the edema modelling edema, %
Control pathology 0.58+0.012 0.76+0.032" ** 0
3.1 H 0.75+0.04" % * 0.78+0.016 81.5
3.2 4-Et 0.47+0.05 0.54+0.07 61.1
3.3 4-Bu 0.57+0.03 0.81+0.02% * * ¢ 0
3.4 3-OMe 0.64+0.04 0.75+0.03 37.0
35 4-OMe 0.76+0.03" * * 0.81+0.015% % * 70.3
3.6 4-OFEt 0.61+0.03 0.83+0.0517" *-# 0
3.7 3-CF, 0.78+0.015"" ** 0.94+0.024""# # %2 9.1
3.8 3-Cl 0.53+0.08 0.76+0.05 0
3.9 4-Cl 0.54+0.02 0.62+0.01° - # 55.5
3.10 3-F 0.53+0.03 0.68+0.027" 16.7
3.11 4-F 0.55+0.01 0.64+0.02" % 50.0
3.12 4-NO, 0.51+0.02" 0.58+0.04 62.9
3.13 3,4-diMe 0.58+0.03 0.79+0.025" * 0
3.14 2-Me, 3-Cl 0.56+0.05 0.66+0.027" 44.0
3.15 3-Cl, 4-Me 0.53+0.015 0.73+0.03" 0
3.16 2,4-diCl 0.5140.03" 0.62+0.01" - * 38.8
3.17 3,4-diCl 0.54+0.02 0.7+0.023" 11.0
3.18 2-Cl, 5-CF; 0.52+0.02" 0.64+0.01 % 33.3
3.19 3-COMe 0.50+0.016" * 0.58+0.027"# 53.0
3.20 2-COOEt 0.69+0.02™ * * 0.88+0.015"* 0
3.21 4-COOEt 0.56+0.014 0.67+0.03". 38.9
D-Na 0.57+0.03 0.67+0.051" 44

Note: * — reliability deviation regarding control pathology, p<0.01; ** — reliability deviation regarding control pathology, p<0.05;
*** _ reliability deviation regarding control pathology, p<0.001; # — reliability deviation regarding D-Na, p<0.01; & # — reliabil-
ity deviation regarding D-Na, p<0.05; 3 — reliability deviation regarding D-Na, p<0.001; # — reliability deviation regarding
the initial volume of the paw, p<0.01; ## — reliability deviation regarding the initial volume of the paw, p<0,05; ### — reliability
deviation regarding the initial volume of the paw, p<0,001; n — number of animals in the group

Among twenty one compounds synthesized by us, 3.1-3.21, fifteen found anti-exudative activity. Location of

compounds 3.1-3.21 by AEA could be:

3.1>5>12>2>9>19>11>14=D-Na>21>16>4>18>10>17>7>8=13=15=3=6=20, that percentage (%) regarding AeA:

81.5>70.3>62.9>61.1>55.5>53.0>50>44=44>38.9>38.8>37>33.3>16.7>11>9.1>0=0=0=0=0=0.

Compound 3.1 with an uncharged phenyl radical
was the leader of the study: it significantly reduced
swelling by 81.5 %, which is almost twice the effect of
the reference sodium diclofenac (44 %).

Sufficiently high rates of edema suppression
showed compounds with methoxy radicals in 3 (3.4) and
4 (3.5) positions of the phenyl cycle: 37 % and 70.3 %,
respectively. While the 4-ethoxy derivative (3.6) did not
demonstrate any anti-exudative activity at all. The 3-
acetyl substituent helps to suppress the strain to 53 %
(3.19), which exceeds the sodium diclofenac score by 9
% (Table 3). Also, high AEA ratios in compounds with
ethyl radicals (3.2) — 61.1 % and nitro group (3.12) —
62.9 %.

Differently, the anti-exudative activity of fluori-
nated derivatives was found: compounds with trifluoro-
methyl- (3.7) and 3-fluorophenyl (3.10) radicals had a
slight suppression of edema — 9.1 % and 16.3 %, respec-
tively. At the same time, the presence of 4-fluorophenyl
radical (3.11) led to suppression of edema by 50 %,
which even exceeds the value of the reference drug.

It was not possible to find clear regularities in the
case of chlorinated derivatives: only the compound with
4-chlorophenyl (3.9) radical reduced the swelling by
55.5 %, while the 3-Cl-substituted derivative (3.8) did
not completely reduce it (0 %). Dichloro-substituted
compounds (3.16) and (3.17) have mean values of anti-
exudative activity (38.8 and 11.0 %, respectively).

There was no inhibition by the compound with the
following substituents in the phenyl ring: 4-butyl (3.3),
4-ethoxy (3.6), 3-chloro (3.8), 3,4-dimethyl (3.13), 3-
chloro, 4-methyl (3.15), 2-ethylacetyl (3.20).

Consequently, eight of the twenty-one derivatives
of  2-((4-amino-5-(furan-2-yl)-1,2,4-triazole(4H)-3-yl)-
sulfanyl)-N-acetamide derivatives have anti-exudative
activity greater (3.1, 3.2, 3.5, 3.9, 3.11, 3.12, 3.19) or at
the reference (3.14) level.

7. Conclusions from the conducted research
and prospects for further development of this field

1. Twenty-one new compounds were synthesized
in the series of derivatives of 2-((4-amino-5-(furan-2-yl)-
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4H-1,2 4-triazol-3-yl)  sulfanyl)-N-acetamides,  their
physical and chemical characteristics have been estab-
lished. The structure of the synthesized compounds is
confirmed by data from elemental analysis, '"H NMR
spectra and chromatographic mass spectrometry.

2. All synthesized compounds were investigated for
anti-exudative activity on the model of formalin swelling of
the paw in rats. Fifteen compounds have shown anti-
exudative activity. Among the leaders were identified seven
compounds: 3.1, 3.2, 3.5, 3.9, 3.11, 3.12, 3.19, which signif-
icantly suppressed swelling by 81.5 %; 61.1 %; 70.3 %;
55.5 %; 62.9 %; 53.0 %, respectively, and significantly
exceeded the activity of sodium diclofenac (44 %).

3. After analyzing of the relationship between
"structure-anti-inflammatory activity" we consider the
introduction into the molecule of 2 - ((4-amino-5- (furan-
2-yl) -4H-1,2,4-triazol-3-yl) sulfanil)-N-acetanilides in
the fourth position of the phenyl residue of the fluorine,
chlorine, methoxy, ethyl, nitro and in the third position of
the acetyl radicals is expedient and increases the anti-
exudative activity.

Prospects: To stude new synthesized compounds
of 2-((4-amino-5- (furan-2-yl) -4H-1,2,4-triazol-3-yl)
sulfanyl)-N-acetamide 3.1-3.21 considering their poten-
tial analgesic activity.
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