XKypHan opraHidyHoi Ta hbapmaueBTUYHOI Ximii. — 2015. — T. 13, Bun. 3 (51) ISSN 2308-8303

UDC 616.831-005.4-08.039.71:615.27

THE SYNTHESIS OF 4-THIAZOLIDINONE DERIVATIVES USING
2-(4-R-2-FORMYLPHENOXY)-N-(R’-PHENYL)ACETAMIDES AND
THEIR ANTI-INFLAMMATORY ACTIVITY

S.M.Golota, K.E.Danylyuk*, T.I.Yushchenko*, N.I.Voloshchuk*, 0.V.Bilyk*, R.B.Lesyk

Danylo Halytsky Lviv National Medical University
69, PekarskaStr., Lviv, 79010. E-mail: roman.lesyk@gmail.com
* Vinnytsya National Pirogov Memorial Medical University

Key words: 4-thiazolidinones; NSAIDs; 2-(4-R-2-formylphenoxy)-N-(R’-phenyl)acetamides;
anti-exudative activity

The research is devoted to the rational design of new non-steroidal anti-inflammatory drugs (NSAIDs) using the 4-thia-
zolidinone “core”. A series of 2-(4-R-2-formylphenoxy)-N-(R*-phenyl)acetamides has been synthesized from salicylic
aldehydes for structural modifications of basic heterocycles. The aldehydes obtained are active carbonyl agents and
suitable “building blocks” for the focused synthesis of biologically active compounds. Ylidene derivatives of 2-thioxo-
4-thiazolidinone and 2-(4-hydroxyphenyl)imino-4-thiazolidone have been synthesized in the Knoevenagel reaction
conditions. The one-pot reaction between 3(5)-merkapto-1,2,4-triazoles, chloroacetic acid and the salicylic aldehyde
derivatives synthesized have been used for the synthesis of 5-ylidene-thiazolo[3,2-b][1,2,4]triazol-6-one. Parameters
of acute toxicity and the anti-exudative activity (carrageenin paw edema test) have been studied for the ylidene de-
rivatives synthesized. It has been found that all compounds synthesized demonstrate the anti-exudative activity, and
some “structure — acute toxicity — anti-exudative activity” relationships have been analyzed. Based on the results of
in vivo studies the lead compound — 4-{2-[4-chloro-2-(6-oxothiazolo[3,2-b][1,2,4]triazole-5-ylidenemethyl)-phenoxy]-
acetylamino}-benzoic acid ethyl ester that demonstrates the anti-exudative activity equivalent to the classic NSAID
Diclofenac has been identified, it has a low level of toxicity and can be recommended for the profound study.

CUHTE3 NOXIQHUX 4-TIA3OJIIQUHOHY 3 BUKOPUCTAHHSIM 2-(4-R-2-®@OPMIJI®EHOKCH)-N-(R’-PEHIIT)
ALETAMIZIB TA IX MPOTU3ATAJIbHA AKTUBHICTb

C.M.lMonoma, K.€.faHunwok, T.I.OweHrko, H.l.Bonowyk, O.B.6inuk, P.6.Jlecuk

Knr4voei cnosa: 4-miazoniduHoHu; HI33; 2-(4-R-2-cpopmingpeHokcu)-N-(R’-¢benin)ayemamiou; aHmuekcyda-
mueHa akmusgHicmb

LocnidxeHHs1 npucessHeHo payioHarbHOMY Ou3alHy HOBUX HECMEPOIOHUX rpomu3sanasbHUX JikapcbKux 3acobie
(HI33) 3 sukopucmaHHsIM 4-mia30midUHOHOB020 «Kapkacy». [ns cmpykmypHoI Modudbikauii Uinbo8o2o eemepoyu-
Ky cuHme3o8aHo psid 2-(4-R-2-chopmingbeHokcu)-N-(R’-cbeHin)auemanmiois, siKi € akmusHUMU KapOOHINIbHUMU Cr1o-
niykamu, 3pydHumu «building blocks» dns crnipsimogaHo20 cuHme3sy 6iorioeidHO akmueHUX CriosyK. B ymoeax peakuii
KHboseHazensi 3 2-miokco-4-mia30niOuUHOHOM, 2-(4-2i0poKcugbeHin)imiHo-4-mia30miduHOHOM ma rpu 0OHOpeakmop-
Hiti 83aemo0dii 3 3(5)-Mepkarnmo-1,2,4-mpua3oriomM i MOHOX/IOPOUMOBOHD KUCIIOMOK ma CUHMEe308aHUMU MOXIOHUMU
caniyunosux anb0eeidie ompumaHo 2pyry 8i0rnosiOHUX inideHNnoxiOHUX. s CUHMe308aHUX inideHOo8UX MOXIOHUX
rposedeHi docriOKeHHs Mapamempie 20cmpoi MOKCUYHOCMI ma aHmuekcyOamueHOI akmueHOCMI 3 8UKOpUCMaH-
HSIM KapazeHiHo8oi Modeni 3ananbHo20 npoyecy. BcmaHoeneHo, wo 6ci cuHme3o8aHi criosyku 0eMOHCMPYomb
aHmuekcydamueHy akmueHicmb ma rpoaHanisosaHi 0esiKi 3aKOHOMIPHOCMI «CIMPYKMypa — 20cmpa MOoKCUYHICMb —
aHmuekcydamueHa akmueHicmby. 3a pesynbmamamu in vivo docrnioxeHb ideHmucgbikogaHo crionyKy — ridep — emu-
nosuti ecmep 4-{2-[4-xnopo-2-(6-okcomiazono[3,2-bj[1,2,4]mpua3orn-5-inideHmemur)-gheHoKcu]-auemunamiHo}-
beH30amHoI Kucriomu, sika OeMOHCMpPYe aHmueKkcydamueHy akmuBHICMb, eKgigarieHMHy JlikapCbKoMy 3acoby
«[uknogeHak» Ha ¢hOHI HU3bKOI MOKCUYHOCMI ma Moxe 6ymu pekomeHdosaHul Orisi no2nubneHux 00CiOXeHb.

CUHTE3 NMPOU3BOAHbLIX 4-TUA3OJIMANHOHA C UCIT0JIb3OBAHUEM 2-(4-R-2-#OPMUJI®EHOKCH)-
N-(R’-@EHUIT)ALIETAMWUOOB U UX TPOTUBOBOCITIAJINTEJIbHASA AKTUBHOCTb

C.M.lNonoma, K.E.fanumok, T.U.FOweHko, H.U.Bonowyk, O.B.bunsbik, P.6.Jlecuk

Knrouesnie cnoea: 4-muasonuduHoHsl; HIBC; 2-(4-R-2-¢popmungheHokcu)-N-(R’-cpeHun)ayemamudbi; aHmu-
3KccyOamusHasi akKmueHOCMb

UccredosaHue nocesiueHo payuoHanbHOMY Ou3aliHy HOBbIX HECIMEPOUOHbIX MPOMUEOBOCanuUmMesbHbIX cpedcms
(HINBC) ¢ ucrnonb3osaHuem 4-mua3onudUHOHO8020 «KapKkacax. s cmpykmypHoU Modugbukayuu Uernesoeo eeme-
pouukna ucxods u3 canuyunossix anb0ea2udos cuHmMe3auposaH psid 2-(4-R-2-gpopmurngpeHokcu)-N-(R-cpeHun)auem-
amudos, Komophble SeNSMCcs akmueHbIMU KapbOHUIMbHbIMU cOeOUHeHUsIMU U yOobHbIMu «building blocks» ons
HarpaeneHHo20 CUHMe3a buos102u4ecKU akmueHbIx coeduHeHul. B ycnosusix peakyuu KHégeHazersi ¢ 2-muoKco-
4-mua301uduUHOHOM, 2-(4-2udpoKcugheHU)UMUHO-4-mua3onuduUHOHOM, a makxe rpu 0OHOpeaKmopHOM 83aUMO-
Oeticmeuu 3(5)-mepkanmo-1,2,4-mpua3orna, MOHOX/TOPYKCYCHOU KUCTOMbI U CUHME3UPOBaHHbIX MPOU3BOOHbIX ca-
nuyunosbix anb0e2udos8 rnosyyHeHo epyrny coomeememaywux unudeHnpou3sodHbIX. s cuHmesupo8aHHbIX
coeduHeHul rnposedeHbl uccredosaHus napamempos 0cmpol MOKCUYHOCMU U aHMU3KccydamueHoU akmugHO-
Ccmu ¢ ucrnornb308aHUeM Kappa2eHUHo8oU Modenu 8ocnanumeribHOZ0 fpoyecca. YcmaHo8eHo, 4Ymo ece cuHme-
3upoeaHHble coedUHeHUs1 OeMOHCMPUPYoM npomueosocnanumesisHoe delicmaue U rnpoaHanu3upo8aHb! HEKO-
mopble 3aKOHOMEPHOCMU «CMPyKmMypa — ocmpasi MOKCUYHOCMb — aHMU3KcCydamueHasi akmusHocmby. 1o pe-
3ynbmamam in vivo uccriedogaHull udeHmMugpuULUUpPo8aHo coeduHeHue — udep: amurosbil aghup 4-{2-[4-xmop-2-
(6-okcomuasorof3,2-bj[1,2,4]Jmpuasorn-5-unudeHmemuri)-gbeHoKcu]-auemunamuHo}-6eH30UHOU KUCIOMbI, KOmopoe
OeMOHCMpupyem aHMU3KCCyOamuHYH akmueHOCMb, 3K8UBANIEHMHYH0 JlekapcmeeHHOMY cpedcmey «/Jukmnoge-
Hak» Ha ¢bOHe HU3KOU MOKCUYHOCMU U Moxem bbimb pekoMeHA08aHO 01151 yarlybreHHbIX uccriedoeaHudll.
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Non-steroidal anti-inflammatory drugs (NSAIDs)
are one of the oldest and most widely used groups
of drugs today [1]. There are more than 20 original
monocomponent NSAIDs, about 200 generics and a
significant number of combined drugs and their ge-
neric versions at the Ukrainian pharmaceutical mar-
ket [2]. However, the problem of searching and cre-
ating new NSAIDs remains open, primarily to elimi-
nate gastrointestinal, cardiovascular and renovascu-
lar risks in their long-term use [3-5]. Drugs affect the
cellular metabolism of arachidonic acid, which is a
substrate for the synthesis of active intracellular in-
termediates, eicosanoids, leukotrienes and others, and
is the key mechanism for therapeutic and adverse ef-
fects of different classes of NSAIDs [6]. Organic com-
pounds from different classes [7-9], including 4-thi-
azolidinone derivatives [10-13], can change the phos-
pholipase A2 activity blocking the process of arachi-
donic acid releasing from cell membranes phospho-
lipids; selective and non-selective inhibit cyclooxy-
genases types 1 and 2 (COX-1 and COX-2) and thus
prevent the arachidonic acid transformation to eico-
sanoids; inhibit 5-lipoxygenase (5-LOX) preventing
the arachidonic acid conversion to leukotrienes; de-
monstrate multiactivity against the enzyme systems
(COX-2/5-LOX dual inhibitors), etc. According to the
modern concepts PPAR-receptors play an important
role in the cellular mechanisms of inflammatory pro-
cesses [14]. It is known that 4-thiazolidinones are “clas-
sic” high affinity ligands for PPARy-receptors [15].

The systematic research in the field of potential
NSAIDs synthesis and screening among 4-thiazolidi-
none derivatives is the priority direction for the re-
search group of the Department of Pharmaceutical,
Organic and Bioorganic Chemistry at Danylo Halytsky
Lviv National Medical University [16-21]. The quali-
tative and quantitative “structure — antiinflammato-
ry activity” databases obtained for 4-thiazolidinones
allow to carry out the rational structural design of
the 4-thiazolidinone “core” for searching new poten-
tial NSAIDs. The aim of this research was the synthe-

H

sis of 5-ylidene-4-thiazolidinones from 2-(4-R-2-for-
mylphenoxy)-N-(R’-phenyl)acetamides, as well as the
study of their anti-exudative activity and acute toxicity.

Target 2-(4-R-2-formylphenoxy)-N-(R’-phenyl)acet-
amides 1-6 were obtained in the alkylation reaction
of 2-hydroxy- and 5-chloro-2-hydroxybenzaldehydes
(salicylic aldehydes) with chloroacetamide, N-(R’-phe-
nyl)chloroacetamides and 2-chloro-1-[5-(4-methoxy-
phenyl)-3-phenyl-4,5-dihydropyrazol-1-yl]-ethanone
in the ethanol medium in the presence of potassium
hydroxide (Fig. 1).

Compounds 1-6 are useful “building blocks” for
structural modification of 4-thiazolidinone scaffold
in position 5, and they give the corresponding ylidene-
derivatives with high yields in the Knoevenagel re-
action with 2-thioxo-4-thiazolidinone (7-9, 11, 13),
2-(4-hydroxyphenyl)imino-4-thiazolidinone (12) and
the one-pot reaction with 3(5)-mercapto-1,2,4-triazo-
le and chloroacetic acid (10) (Fig. 2).

The structure of the compounds synthesized was
confirmed by '"H-NMR spectra. Protons of CH,-CH frag-
ments in the pyrazoline ring of compounds 6 and 13
form a characteristic AMX system due to their dia-
stereoisomerism. This system appears in 'H-NMR spect-
ra as three duplicate doublets at 3.30-3.40, 4.00-4.15
and 5.70-5.90 ppm with constant J,,, = 17.8-18.0, ] ,,
=10.7-10.9 and J,, = 3.0-3.8 Hz.

The acute toxicity was studied in order to assess
the prospects of the compounds synthesized as bio-
logically active substances. Pastushenko’s express -
method was used for determination of acute toxicity
parameters [22]. White mice of both sexes weighing
20-27 g were used for the experiment. The animals
were kept on a standard diet with a free access to
food and water during the experiment. The test com-
pounds were dissolved in Tween-80 and purified wa-
ter and introduced intraperitoneally. The observation
of the animals was performed for 14 days. The LD,
values determined for the test substances (Fig. 3) were
higher or equivalent to the LD, of the reference drug
Diclofenac and allowed to refer them to moderately

o)

Cl

Fig. 1: a — KOH; b — N-(R’-phenyl)chloroacetamides; ¢ — chloroacetamide; d — 2-chloro-1-[5-(4-methoxyphenyl)-3-phenyl-4,5-dihydropyrazol-

1-yl]-ethanone.
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Fig. 2: e — 2-Thioxo-4-thiazolidinone; f — AcOH, AcONa; j — 3(5)-mercapto-1,2,4-triazole; h — CICH,COOH; i — Ac,0, AcOH, AcONa;

k — 2-(4-hydroxyphenyl)imino-4-thiazolidinone.

toxic (7) and low-toxic (8-13) compounds according
to K. K. Sidorov classification (the IIl and IV class of
toxicity) [23]. In the analysis of the “structure - acute
toxicity” relationship it has been found that higher
levels of LD, have the following compounds: the an-
nelated derivative of 4-thiazolidinone (10) contain-
ing the unsubstituted amide function (11) or the di-
phenylpyrazoline moiety (13) in the ylidene fragment,
while derivatives 7-9, 12 with N-(R’-phenyl)chloro-
acetamides substituents in the molecule are more toxic.

The carrageenin paw edema test was used for the
anti-exudative activity screening of the compounds
synthesized [24]. The inflammatory edema of the paw
was generated by injection of 0.05 ml 1% carrageen-
in solution (Sigma) into the right hind limb of the
mice [25]. The compounds and reference drug were
administered intraperitoneally one hour before the
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Fig. 3. Acute toxicity and the anti-exudative activity of compounds 7-13.

carrageenin injection in the doses of 0.05 LD.,. The
control group of animals was administered an equiva-
lent amount of the solvent. Animals were taken out
from the experiment by the cervical vertebrae dis-
location at 3 hr after injecting carrageenan (at the
peak of action) and limbs masses were measured
and compared after disarticulation at the hip joints.
The anti-exudative activity (AEA) of compounds was
calculated using the equation:

AEA = 100% —Mee Mh.e

Me.c. — Mh.c.
where: Me.e.(c) and Mh.e.(c) are edema and healthy
limbs weight for experimental and control animals,
respectively.

The results of AEA screening (Fig. 3) demonstrate
that all compounds synthesized are active. The range
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of AEA values of the compounds synthesized in re-
lation to the reference drug are from 27.2% (7) to
88.3% (10). Derivatives with a fluorine atom in the
phenylacetamide fragment (7, AEA = 20.8%; 8, AEA
= 23.8%) are characterized by the lowest activity
level. The change of fluorine to the methoxy group
in the p-position of compound 8 causes a significant
increase of the anti-inflammatory effect - 9, AEA =
44.6%. The equivalent effect was obtained by sim-
plifying the O-alkylmoiety in the ylidene fragment to
the unsubstituted amide group (11, AEA = 41.6%),
as well as by structural complication of the diphe-
nylpyrazoline substituent (13, AEA = 43.1%). The pre-
sence of the p-hydroxyphenylimine fragment in po-
sition 2 of the 4-thiazolidinone core (12) causes de-
crease of AEA in relation to thioxoanalogue 9, and is
33.3%. The anelated 4-thiazolidinone derivative 10
shows the highest AEA = 66.3% among the compounds
synthesized and equivalent to the reference drug.

Experimental Part

Melting points were measured in open capillary
tubes on a BUCHI B-545 melting point apparatus and
were uncorrected. The elemental analysis (C, H, N)
was performed using a Perkin-Elmer 2400 CHN ana-
lyzer and was within * 0.4% of the theoretical values.
The 'H-NMR spectra were recorded on a Varian Ge-
mini spectrometer at 400 MHz using the mixture of
DMSO0-d,+CCl, as a solvent and TMS as an internal
standard. Chemical shift values are reported in ppm
units with the use of § scale.

The general procedure for the synthesis of
2-(4-R-2-formylphenoxy)-N-(R’-phenyl)acetami-
des 1-6. Reflux the mixture of 5-chloro-2-hydroxy-
(1-5) or 2-hydroxybenzaldehydes (6) (10 mmol),
N-(R’-phenyl)chloroacetamides (1-4), chloroacetami-
de (5) 2-chloro-1-[5-(4-methoxyphenyl)-3-phenyl-
4,5-dihydropyrazol-1-yl]-ethanone (6) (10 mmol) and
potassium hydroxide (10 mmol) for 2 h in the anhy-
drous ethanol medium. Separate the resulting solu-
tion and distill in vacuum. Recrystallize the precipi-
tate from ethanol or isopropanol.

2-(4-Chloro-2-formylphenoxy)-N-(2-trifluo-
romethylphenyl)-acetamide (1). Yield - 82%. M.p.
-154-157°C.*H NMR, §, ppm, (J, Hz): 4.60s (2H, CH,),
6.80d (1H, C;H,,J=8.1Hz), 7.00 d (1H, C,H,, /=8.1 Hz),
7.05d (1H, C,H,, J=2.7Hz), 7.10-7.30 m (4H, C,H,),
10.20s (1H, CHO), 13.90 brs (1H, NH). Calculated, %:
C53.90, H 3.30, N 4.00. C,;H,,CIF;NO;. Found, %: C
53.72,H 3.10, N 3.92.

2-(4-Chloro-2-formylphenoxy)-N-(4-fluoro-
phenyl)-acetamide (2). Yield - 78%. M.p. - 169-171°C.
'H NMR, §, ppm, (J, Hz): 4.55 s (2H, CH,), 6.90 d (1H,
C¢H,,/=8.0Hz),7.00t (1H, C,H,,/=7.6 Hz),7.10 d (1H,
C¢H,,/=8.0 Hz), 7.20d (1H, C,H,,/J=2.9 Hz), 7.30 d (1H,
C(H,, J=0.7Hz),7.50t (1H, C,H,, J=7.6 Hz), 7.60 d (1H,
C¢H,, J=0.7 Hz), 9.95 s (1H, CHO), 13.50 br:s (1H, NH).
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Calculated, %: C 58.70, H 3.70, N 4.60. C,;H,,CIFNO,.
Found, %: C 58.55, H 3.60, N 4.55.

2-(4-Chloro-2-formylphenoxy)-N-(4-methoxy-
phenyl)-acetamide (3). Yield - 84%. M.p. - 184-187°C.
'H NMR, §, ppm, (J, Hz): 3.55 s (3H, CH,), 4.55s (2H,
CH,), 6.85 d (1H, C.H,, J=7.8 Hz), 6.95 d (1H, C,H,,
J=7.8Hz), 7.15d (1H, C,H,, J=2.7 Hz), 7.20 d (2H, C,H,,
J=8.0 Hz), 7.40 d (2H, C,H,, J=8.0 Hz), 10.20 s (1H, CHO),
13.60 brs (1H, NH). Calculated, %: C 60.00, H 4.70, N
4.55. C,,H,,CINO,. Found, %: C 60.10, H 4.41, N 4.38.

4-[2-(4-Chloro-2-formylphenoxy)-acetylami-
no]-benzoic acid ethyl ester (4). Yield - 81%. M.p. -
173-175°C.*HNMR, §, ppm, (J, Hz): 1.20 t (3H, CH,),
4.10 q (2H, CH,), 4.45 s (2H, CH,), 6.90 d (1H, CH,,
J=8.0Hz),7.20d (1H, C,H,,/=8.0 Hz), 7.30 d (1H, C,H,,
J=2.9 Hz),7.50d (2H, CH,,J=8.2 Hz), 7.70 d (2H, C,H,,
J=8.2 Hz), 10.20 s (1H, CH), 11.50 br.s (1H, NH). Cal-
culated, %: C 59.70, H 4.60, N 4.00. C,;H,,CINO.. Found,
%: C59.76,H 4.46, N 3.87.

2-(4-Chloro-2-formylphenoxy)acetamide (5).
Yield - 75%. M.p. - 179-181°C. '*H NMR, §, ppm, (J, Hz):
4.40 s (2H, CH,), 6.80 d (1H, C,H,, J=7.4 Hz), 7.00 d
(1H, C,H;, J=2.3 Hz), 7.10 d (1H, C,H,, J=7.4 Hz), 7.20
s (2H, NH), 10.10s (1H, CHO), 13.60 br.s (1H, NH).
Calculated, %: C 50.70, H 3.70, N 6.60. C,H,CINO.,.
Found, %: C 50.60, H 3.77, N 6.56.

2-{2-[5-(4-Methoxyphenyl)-3-phenyl-4,5-dihyd-
ro-pyrazol-1-yl]-2-oxoethoxy}-benzaldehyde (6).
Yield - 84%. M.p. - 168-171°C.*H NMR, §, ppm, (J, Hz):
3.30 dd (1H, CH,, J=18.0; 4.0 Hz), 3.75 s (3H, OCH,),
4.00 dd (1H, CH,, J=17.9;10.9Hz), 4.60s (2H, CH,),
5.70 dd (1H, CH,, J=12.6; 3.9 Hz), 6.80 t (1H, C,H,,
J=8.3Hz), 6.85d (2H, C;H,, /=8.7 Hz), 7.15d (2H, C,H,,
J=8.7 Hz), 7.25 d (1H, C(H,, J=0.7 Hz), 7.30-7.40 m
(3H, CH.), 7.65t (1H, C,H,, J=8.3 Hz), 7.75d (1H, C,H,,
J=0.7 Hz), 7.85d (2H, C,H,,J=8.7 Hz), 10.30s (1H, CHO).
Calculated, %: C 72.70, H 5.70, N 6.80. C,:H,,N,O,.
Found, %: C 72.45, H 5.35, N 6.76.

The general procedure for the synthesis of yli-
dene derivatives 7-9 and 11-13. Reflux the mixture
of the appropriate oxocompounds 1-3 or 5-6 (10 mmol),
2-thioxo-4-thiazolidinone (7-9, 11, 13) or 2-(4-hy-
droxyphenyl)imino-4-thiazolidinone (12) (10 mmol)
and anhydrous sodium acetate (15mmol) for 2 h in
a glacial acetic acid (5 ml). Filter the powders ob-
tained, wash with ethanol and recrystallize with the
corresponding solvent.

The procedure for the synthesis of ylidene de-
rivative 10. Reflux the mixture of 1,2,4-triazole-3(5)-
thiol (10 mmol), chloroacetic acid (10 mmol), oxo-
compound 4 (10 mmol) and anhydrous sodium ace-
tate (15 mmol) for 2 h in the mixture of acetic anhy-
dride (5 ml) and glacial acetic acid (5 ml). Filter the
powders obtained, wash with ethanol and recrystal-
lize with acetic acid.

2-[4-Chloro-2-(4-o0xo-2-thioxo-thiazolidin-5-
ylidene)phenoxy]-N-(2-trifluoromethylphenyl)
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acetamide (7). Yield - 67%. M.p. - 236 (with decomp.) °C.
'H NMR, §, ppm, (J, Hz): 4.90 s (2H, CH,), 7.10 d (1H,
C4H,,J=8.2 Hz), 7.30d (1H, C,H,, J=8.2 Hz), 7.35 s (1H,
C.H,, J=2.9 Hz), 7.40-7.60 m (4H, C,H,), 7.90 s (1H,
CH), 9.50 s (1H, NH), 13.60 br.s (1H, NH). Calculated,
%: C 48.50, H 2.70, N 5.80. C,,H,,CIF,;N,0,S,. Found,
%: C48.26,H 2.56, N 5.92.
2-[4-Chloro-2-(4-0x0-2-thioxo-thiazolidin-5-
ylidene)phenoxy]-N-(4-chlorophenyl)acetami-
de (8).Yield - 71%. M.p. - 242-244°C.'H NMR, §, ppm,
(J, Hz): 4.80 s (2H, CH,), 7.10 d (1H, C(H,, J=7.8 Hz),
7.30d (1H, C,H,, J=7.8 Hz), 7.35d (1H, C,H,, /J=2.6 Hz),
7.00t(1H, CH, J=7.6 Hz), 7.40d (1H, C,H,, J=0.5 Hz),
7.60 t (1H, CH,, J=7.8 Hz), 7.70 d (1H, C,H,, J=0.5 Hz),
7.90 s (1H, CH),10.00 s (1H, NH). Calculated, %: C 51.30,
H 2.80, N 6.70. C,;H,,CIFN,0.S,. Found, %: C 51.12,
H 2.86, N 6.62.
2-[4-Chloro-2-(4-oxo0-2-thioxo-thiazolidin-5-
ylidene)phenoxy]-N-(4-methoxyphenyl)acetami-
de (9). Yield - 74%. M.p. - 248 (with decomp.) °C.
'HNMR, §, ppm, (/, Hz): 3.65 s (3H, OCH,), 4.60 s (2H,
CH,), 7.10 d (1H, C,H,, J=7.5 Hz), 7.15 d (1H, C,H,,
J=7.5Hz),7.20d (1H, C;H,, J=2.4 Hz), 7.30 d (2H, C,H,,
J=7.8Hz),7.50d (2H,C/H,,J=7.8 Hz), 7.90 s (1H, CH),
10.00 s (1H, NH), 11.30 br.s (1H, NH). Calculated, %:
C 52.60, H 3.60, N 6.60. C,,H,;CIN,0O,S,. Found, %: C
52.47,H 3.48, N 6.44.
4-{2-[4-Chloro-2-(6-oxothiazolo[3,2-b][1,2,4]
triazol-5-ylidenemethyl)-phenoxy]-acetylamino}-
benzoic acid ethyl ester (10). Yield - 83%. M.p. -
176-178°C.'H NMR, §, ppm, (J, Hz): 1.30 t (3H, CH,),
4.30 q (2H, CH,), 4.90 s (2H, CH,), 7.10 d (1H, C.,H,,
J=7.3 Hz), 7.40d (1H, C,H,, J=7.3 Hz), 7.50 d (1H, C,H,,
J=2.2 Hz), 7.70 d (2H, C,H,, J=7.7 Hz), 7.90 d (2H, C,H,,
J=7.7 Hz), 8.25 s (1H, CH), 8.50s (1H, CH), 10.40 s (1H,
NH), 11.60 brss (1H, NH). Calculated, %: C 54.50, H 3.50,
N 11.70. C,,H,,CIN,O.S. Found, %: C 54.49, H 3.53,
N 11.55.
2-[4-Chloro-2-(4-oxo-2-thioxo-thiazolidin-5-
ylidene)phenoxy]-acetamide (11). Yield - 63%.
M.p. - 240 (with decomp.) °C. *H NMR, §, ppm, (/, Hz):
4.60s (2H, CH,), 7.00 d (1H, C,H,, J=7.9 Hz), 7.40 d
(1H, C,H,, J=7.9 Hz), 7.50 d (1H, C,H,, J=2.4 Hz), 7.60
s (2H, NH), 7.80s (1H, CH), 13.80 br.s (1H, NH). Cal-

References

Green G. A. Clinical Cornerstone, 2001, Vol. 3, No.5, pp.50-59.
http://compendium.com.ua/atc/M01#M01A_B05

Laine L. . Cardiovasc. Pharmacol., 2006, Vol. 47, No.1, pp.60-66.
Graham D. ]. JAMA, 2006, Vol. 296, No.13, pp.1653-1656.

Brash A. R. J. Clin. Invest.,, 2001, Vol. 107, No.11, pp. 1339-1345.
Levin J. I, Laufer S. Royal Society of Chemistry, 2012, 528 p.
Dennis E. A. et al. Chem. Rev.,, 2011, Vol. 111, No.10, pp. 6130-6185.

NS W=

culated, %: C 43.70, H 2.70, N 8.60. C,,H,CIN,0,S,.
Found, %: C 43.84, H 2.76, N 8.52.

2-{4-Chloro-2-[2-(4-hydroxyphenyl)imino-4-
oxo-thiazolidin-5-yliden]-phenoxy}-N-(4-methoxy-
phenyl)acetamide (12). Yield - 81%. M.p. > 250°C.
'H NMR, §, ppm, (J, Hz): 3.75 s (3H, CH,), 4.75 s (2H,
CH,), 6.80 d (2H, C,H,, J=7.8 Hz), 6.90 d (2H, C,H,,
J=7.8Hz),7.00d (1H, C,H,,/=8.2 Hz), 7.10d (1H, CH,,
J=8.2Hz),7.30d (1H, C,H,, J=2.7 Hz), 7.40 d (2H, C,H,,
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Calculated, %: € 59.00, H 3.90, N 8.50. C,.H,,CIN,O.S.
Found, %: C 58.88, H 3.95, N 8.24.

5-(2-{2-[5-(4-Methoxyphenyl)-3-phenyl-4,
5-dihydropyrazol-1-yl]-2-oxoethoxy}-benzeliden)-
2-thioxo-thiazolidin-4-one (13). Yield - 83%. M.p.
- 233-235°C. 'H NMR, §, ppm, (J, Hz): 3.40 dd (1H,
CH,, J=17.8, 3.9Hz), 3.80 s (3H, OCH,), 4.15 dd (1H,
CH,, J=18.1, 10.7Hz), 4.70 s (2H, CH,), 5.90 dd (1H,
CH,,J=12.4,3.8Hz),7.00 t (1H, C,H,, J=8.5Hz), 7.05 d
(2H, C,H,,J=8.7 Hz), 7.20d (2H, C,H,,J=8.7 Hz), 7.30 d
(1H, C,H,, J=0.9 Hz), 7.35-7.50 m (3H, C;H;), 7.70 t
(1H,C,H, J=8.5Hz),7.80d (1H, C,H,,/=0.9 Hz), 7.90 d
(2H, CH,, J=8.7 Hz), 8.50 s (1H, CH), 9.90 s (1H, NH).
Calculated, %: C 63.60, H 4.50, N 7.90. C,;H,.N,0.S,.
Found, %: C 63.50, H 4.38, N 7.93.

Conclusions

1. The effective synthetic method for 2-(4-R-2-for-
mylphenoxy)-N-(R’-phenyl)acetamides, which are sui-
table “building blocks” for the structural design of new
potential bioactive 4-thiazolidinones has been deve-
loped.

2. A series of 5-ylidene-4-thiazolidinones from
2-(4-R-2-formylphenoxy)-N-(R-phenyl)acetamides has
been synthesized and their anti-exudative activity in the
carrageenin paw edema test in mice has been studied.

3. It has been found that all compounds synthe-
sized have a significant anti-inflammatory activity,
and the “lead-compound” - 5-ylidene derivative of
thiazolo|[3,2-b][1,2,4]triazole-6-one exhibiting the anti-
exudative activity equivalent to the classic NSAID
Diclofenac with the low acute toxicity level has been
identified.
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