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ABSTRACT

In an afford to develop novel anti-exudative and anti-oxidant agents, a series of thiazolo[4,5-b] pyridines were
prepared by alcylation of the core scaffold in its N° position and further ethoxy group nucleophilic replacement with
hydrazine one. Hydrazine group functionalization included (5,7-Dimethyl-2-oxo-thiazol o[ 4,5-b] pyridine-3-yl)-acetic
acid hydrazide treatment with thionyl-bis-glycolic acid leading to 2-(5,7-Dimethyl-2-oxo-thiazol o] 4,5-b] pyridine-3-
yl)-N-(4-oxo-2-thi oxo-thiazol ydine-3-yl)-acetamide generation and its interaction with carbon disulfide and KOH in
equimolar amounts employed for 3-(5-mercapto-[ 1,3,4] oxodiazole-2-yl-methyl)-5,7-dimethyl-3H-thiazol o[ 4,5-
b] pyridine-2-one potassium salt preparation. The presence of active methylene group in C° position of 2-(5,7-
Dimethyl-2-oxo-thiazol o[ 4,5-b] pyridine-3-yl)-N-(4-oxo-2-thioxo-thiazolydine-3-yl)-acetamide  thiazolydine ring
provided an entry for Knoevenagel condencation carrying out with the respective aryliden derivatives obtaining.
More elaborate functionalization proceeding leaded to hydrazide group acylation with further hetarylsulfanyl
moiety introducing. The anti-exudative effect of novel thiazolo[4,5-b] pyridine-2-one derivatives was evaluated in
vivo employing the carrageenan-induced rat paw edema method. The antioxidant activity of the synthesized
compounds was evaluated in vitro by the method of scavenging effect on 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radicals.
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INTRODUCTION

Condensed bicyclic systems with thiazolydine coeindp annulated to pyridine one occupy prominentela
medicinal chemistry because of their broad spectainpharmacological activities. The combination tbése
heterocyclic systems into a bicyclic scaffold conmiygorovides much more interest in the enhancedipcprofile
of its analogs than their parent monocyclic coustits.

Thiazolo[4,5b]pyridine derivatives are characterized with dieetsological activities, among which antioxidant,
tuberculostatic, anticancer, antimicrobial, anflammatory and antifungal effects have been repomethe past
decade [1-7]. Some of their analogues are capdhiedocingand preventing the occurrencelofperproliferative
disorders in living organisms due to the inhibitaffect on the integrin linked kinase [8-10]. Thaéxpyridine
derivatives have been known to exhithié beneficiakffects associated with a reduction in sexual dysfan [11].
Some of their analogues were recognized as H3 t@ceptagonists [12], or act as antagonists of bwdtapic
glutamate receptors 5 (MGIuR5) [13], another onesewevealed as potent inhibitors with respecheoreceptors
of the epidermal growth factor [12] and a numbeothier enzymes [15,16]. Thiazolopyridine derivasiveave been
also used as sensitive analytical reagents [17].

Thus, the research to explore different avenuesheimical modifications of thiazolo[4&pyridine-2-ones to
obtain novel active compounds should be contindgat. continual discovery of potential agents withti-an
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inflammatory and antioxidant activities, we areadimg the synthesis, anti-exudative and free mdiscavenging
effects evaluation for the series of novel thiafge-b]pyridine-2-ones in the present paper using ead@ained
5,7-dimethyl-3-thiazolo[4,5b]pyridine-2-one [18] as a precursor.

MATERIALS AND METHODS

Materials
All chemicals were of analytical grade and comnadlgiavailable. All reagents and solvents were us@tout
further purification and drying.

Chemistry

All the melting points were determined in an opepiiary and are uncorrectedH NMR spectra of newly
synthesized compounds in DMSO-d6 solutions wererdesx on a spectrometer Varian Mercury VX-400 (400
MHz) at 298 K. Chemical shifts are reportedsdppm) relative to TMS as internal standard, coagptionstangd are
expressed in Hz. The elemental analysis experirhdata on contents of sulfur and nitrogen were witt0.4 % of
the theoretical values.

Ethyl ester of (5,7-dimethyl-2-oxo-thiazolo[4,5-b]gridine-3-yl)-acetic acid, 1.

Potassium salt of 5,7-dimethyH3thiazolo[4,5b]pyridine-2-one (0.003 mol) was dissolved in DMF (&) at

heating. To the solution obtained the equimolar ammf monochloroacetic acid ethyl ester was adddwe

reaction mixture was refluxed 2 h accompanied bytevprecipitate formation in significant amount. eThot

reaction mixture was filtered off, the precipitatas washed with DMF through folded filter. Therfille was cooled
down to the temperature of about 30, treated with 100 ml of water and then cooled 2015 . The resulting
precipitate was filtered off again, washed with evadnd dried. The precipitate next was re-crygidlifrom acetic
acid. Compound was obtained as a beige crystalline powdered solid.

Yield 87 %, m. p. 94-95 °CH NMR, ¢ (ppm): 1.23 t (3H,) = 7.0 Hz, OCHCH,), 2.48 s (3H, CH), 2.64 s (3H,
CHy), 4.19-4.23 m (2H, OCHCH,), 4.82 s (2H, N-Ch), 7.01 (1H, Py). Anal. Calcd. for,@4.,N,05S (%): N 10.52,
S 12.04. Found (%): N 10.36, S 11.98.

4-(5,7-Dimethyl-2-oxo-thiazolo[4,5b]pyridine-3-yl) butyric acid, 2.

The synthetic route to afford is similar to that one for the compouddstarting from potassium salt of 5,7-
dimethyl-3H-thiazolo[4,5b]pyridine-2-one treated with butyrolactone. Theultsg precipitate wase-crystallized
from acetic acid. Compouriwassuccessively obtained as a beige crystalline posetisolid.

Yield 74 %, m. p. 88-89 °CGH NMR, & (ppm): 2.00 t (2H] = 6.8 Hz, CH), 2.28 t (2H,J = 7.1 Hz, CH), 2.35 s
(3H, CHy), 2.51 s (3H, CH), 4.06 t (2H,J = 6.3 Hz, N-CH), 6.91 s (LHPy.), 11.97 s (IH , COOH). Anal. Calcd.
for CioH14N>0O5S (%) N 10.52, S 12.04. Found (%) N 10.59, S02.1

(5,7-Dimethyl-2-oxo-thiazolo[4,5b]pyridine-3-yl)-acetic acid hydrazide, 3.

Compound? (0.02 mol) was dissolved in methanol (8 ml), andhi® solution obtained 0.03 mol of 50 % hydrazine
hydrate solution were added. The reaction mixtuas heated for 2 h at boiling water bath and thexecbto afford
compound3. The resulting precipitate was obtained at coglfiitered off, water-washed and dried. The obtdine
compound3 was re-crystallized from water as a white crystalpowder.

Yield 82 %, m. p. 198-199 °GH NMR, d (ppm): 2.33 s (3H, CH), 2.45 s (3H, Ch), 4.41 s (2H, NH), 4.82 s (2H,
N-CH,), 7.02 s (1HPy.), 11.51 bs (1H , NH). Anal. Calcd. fordE1:N4O,S (%): N 22.21, S 12.71. Found (%): N
22.51, S 12.56.

2-(5,7-Dimethyl-2-oxo-thiazolo[4,5b]pyridine-3-yl)-N-(4-oxo-2-thioxo-thiazolydine-3-yl)-acetamide, 4.
Compound3 (0.02 mol) was dissolved in ethanol (10 ml). Thjiebis-glycolic acid (0.02 mol) was then added & h
obtained solution and the reaction mixture wasuredtl for 3 h. The solid which was precipitated @blmng was
filtered off, washed with ethanol and dried. Compadd wassuccessively obtained as a beige crystalline poseter
solid after its re-crystallization from acetic acid

Yield 70 %, m. p. 180-181 °CH NMR, 6 (ppm): 2.32 s (3H, C}), 2.45 s (3H, CH), 4.38 s (2H, Ch), ), 4.87 s

(2H, N-CH,), 7.05 s (1HPy.), 11.48 s (1H , NH). Anal. Calcd. for£1:,N4O3S; (%): N 15.21, S 26.11. Found (%):
N 15.25, S 26.35.
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Potassium salt of 3-(5-mercapto-[1,3,4]oxodiazoleyd@-methyl)-5,7-dimethyl-3H-thiazolo[4,5-b]pyridine-2-
one, 5.

Potassim hydroxide (0.006 mol) was dissolved irarth (10 ml). The prepared solution was treatedh wérbon
disulfide (0.006 mol) and compourdd(0.005 mol). The reaction mixture was heated for & boiling water bath.
The resulting precipitate was obtained at cooliiiggred off, water-washed and dried. The obtaicedpound5
was re-crystallized from acetic acid as a beigstatiine powder.

Yield 60 %, m. p. 154-155 °CH NMR, & (ppm): 2.32 s (3H, Cj, 2.44 s (3H, Ch), 5.11 s (2H, Ch), ), 7.03 s
(1H, Py.). Anal. Calcd. for GHgKN,O,S, (%): N 16.85, S 19.29. Found (%): N 16.72, S 19.35

N-[5-(4-fluorobenzylidene)-4-oxo-2-thioxo-thiazolythe-3-yl]-2-(5,7-dimethyl-2-oxo-thiazolo[4,56] pyridine-3-
yl)-acetamide, 6.

Compound4 (0.005 mol), 4-fluorobenzaldehyde (0.005 mmol) anfew drops of ethanolamine were added to
acetic acid (15 ml). The reaction mixture was nedldi 30 min. On cooling the crystalline precipitatzs filtered off,
washed with water and dried. CompouBidvas obtained after its re-crystallization from tacecid as a beige
crystalline powdered solid.

Yield 72 %, m. p. 186-187 °CH NMR, & (ppm): 2.39 s (3H, CH), 2.59 s (3H, Ch), 4.90 s (2H, N-Ch), 6.97 s
(1H, Py.), 7.34 t (2HJ = 8.7 Hz,J = 8.1 Hz, GH,), 7.74 t (2H,J = 6.4 Hz,J = 6.3 Hz, GH.), 7.93 s (1H, CH),
11.77's (1H, NH). Anal. Calcd. for,@:6FN,0sS; (%): N 11.81, S 20.27. Found (%): N 11.74, S 20.27

N-[5-(4-Nitro-benzylidene)-4-oxo-2-thioxo-thiazolydhe-3-yl]-2-(5,7-dimethyl-2-oxo-thiazolo[4,58] pyridine-3-
yl)-acetamide, 7.

The synthetic route to afford compourids similar to that one for compouidstarting from compound treated
with 4-nitrobenzaldehyde. The obtained compotnehs re-crystallized from acetic acid as a paltoyetrystalline
powdered solid.

Yield 75 %, m. p. 193 °CH NMR, & (ppm): 2.38 s (3H, CHj, 2.55 s (3H, CH), 4.90 s (2H, N-Ch), 6.96 s (1H,
Py.), 7.92 d (2H,) = 8.2 Hz, GH.), 8.03 s (1H, CH), 8.36 d (2H= 8.2 Hz, GH,), 11.71 s (1H , NH). Anal. Calcd.
for CooH1sNsOsS; (%): N 13.96, S 19.18. Found (%): N 13.88, S 19.18

N'-[2-(5,7-Dimethyl-2-oxo-thiazolo[4,5b]pyridine-3-yl)-acetyl]-acetic acid hydrazide, 8.

Compound3 (0.01 mol) was dissolved in dioxane (10 ml) ina-bottomed flask. To the solution obtained irsthi
way another solution prepared by chloroacetic arilgd(0.01 mol) and triethylamine (0.01 mol) dissng in
dioxane (10 ml) was added. After 10 min at 10QKe reaction mixture was poured into water. A pi¢ate formed
was filtered from the solution. The crystalline gipitate of compound® was dissolved in acetic acid and re-
crystallized as a greyish-white solid powder.

Yield 78 %, m. p. 178-179 °CH NMR, & (ppm): 2.32 s (3H, C¥, 2.43 s (3H, Ch), 2.51 s (3H, COCH), 4.64 s
(2H, CHp), 7.01 s (1H, Py), 10.45 s (1H, CONH), 10.56 s,(MHICO). Anal. Calcd. for GH14N4OsS (%): N 19.04,
S 10.89. Found (%): N 19.32, S 11.30.

N'-[2-(5,7-Dimethyl-2-oxo-thiazolo[4,5b]pyridine-3-yl)-acetyl]-chloro-acetic acid hydrazide, 9.

The synthetic protocol for obtaining compoudds similar to that one for compourstarting from compoun@
and monochloroacetic acid chloro anhydride. Compduwas obtained after its re-crystallization fromaethl as a
greyish-white crystalline powdered solid.

Yield 74 %, m. p. 165-167 °CH NMR, § (ppm): 2.34 s (3H, CH), 2.44 s (3H, Ch), 4.12 s (2H, Ch), 4.67 s (2H,
N-CH,), 7.02 s (1H, Py), 10.44 s (2H, CONH), 10.53 s,(RHCO). Anal. Calcd. for GH13CIN4O3S (%): N 17.04,
S 9.75. Found (%): N 16.84, S 10.01.

N'-[2-(5,7-Dimethyl-2-oxo-thiazolo[4,5b]pyridine-3-yl)-acetyl] butyric acid hydrazide, 10.

The synthetic route to afford compoud is similar to that one for compour@dstarting from compoun@& and
butyric acid chloro anhydride. Compoud® was obtained after its re-crystallization fromaatbl as a greyish
crystalline powdered solid.

Yield 74 %, m. p. 165-167 °CH NMR, ¢ (ppm): 0.86 t (3HJ = 7.4 Hz, CH-CH,-CHs), 1.51-1.55 m (2H, CH
CH,-CHj), 2.09 t (2H,J = 7.2 Hz, CH-CH,-CHj), 2.34 s (3H, Ch), 2.44 s (3H, Ch), 4.64 s (2H, N-Ch), 7.02 s
(1H, Py.), 9.87 s (2H, CONH), 10.24 s (2H, NHCOhah Calcd. for @H1gN4OsS (%): N 17.38, S 9.95. Found
(%): N 17.62, S 9.74.
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(5-Phenyl[1,3,4]oxodiazole-2-ylsulfanyl)-N’-(5, 7-unethyl-2-oxo-thiazolo[4,5b]pyridine-3-yl)- acetyl
hydrazide acetic acid, 11.

Compound 8 (0.005 mol), 5-phenyl-[1,3,4]oxadiaziokd2-thiol (0.005 mol) and ethanol (20 ml) werexed in a
round bottom flask. The reaction mixture was redldxl h. The precipitate which formed on cooling Vitisred
off, washed with ethanol, and dried. The precipitats re-crystallized from methanol. Compodridwvas isolated
as a white crystalline powdered solid.

Yield 70 %, m. p. 180-181 °GH NMR, d (ppm): 2.25 s (3H, CH), 2.39 s (3H, Ch), 4.07 s (2H, Ch), 4.68 s (2H,
N-CH,), 7.03 s (1H, Py), 7.39 s (2H¢lds), 7.56 s (1H, €Hs), 7.83 s (2H, €Hs), 9.70 s (IHCO-NH), 10.89 s (1H,
NH-CO). Anal. Calcd. for gH1gNgO4S, (%): N 17.86, S 13.63. Found (%): N 17.71, S 13.69

(Benzothiazole-2-ylsulfanyl)-N’-(5,7-dimethyl-2-or-thiazolo[4,5b]pyridine-3-yl)- acetyl hydrazide acetic
acid, 12.

The synthetic protocol for obtaining compout®lis similar to that one for compourd starting from compouné
and benzothiazol-2-thiol. Compoud@ was obtained after its re-crystallization from ha@etol as a white crystalline
powdered solid.

Yield 74 %, m. p. 165-167 °CH NMR, & (ppm): 2.18 s (3H, Chj, 2.36 s (3H, Ch), ), 4.11 s (2H, Ch), 4.61 s
(2H, N-CHp), 7.03 s (1H, Py), 7.39 t (1K= 7.0 Hz,J = 6,7 Hz, Ar), 7.50 t (1H] = 7.2 Hz,J = 6,7 Hz, Ar), 7.84 d
(1H, Ar), 8.04 d (1H, Ar), 9.74 s (1K{O-NH), 10.95 s (1H, NHZO). Anal. Calcd. for GHi7/N<OsS; (%): N 15.24,
S 20.93. Found (%): N 15.17, S 20.78.

Pharmacological screening evaluations

Anti-exudative activity evaluation assays

Anti-inflammatory activity [19] was evaluated using carrageenan induced rat pameeaeethod in rats [20].
Outbred (male/female) white rats weighing 180-2@@ge used for the edema test. Animals were dividea 13
groups comprising five rats per group. One groupg kept as the control and remaining 12 groups (jesips)
were used to determine the anti-inflammatory aitielicited by the 12 drug candidates, respectivBlgts were
kept in the animal house under standard conditiminight and temperature on the general diet ptirthe
experiment. The standard drug, Ibuprofen (50 maidy weight) and the test drugs (50 mg/kg body higiere
dissolved in DMSO and administrated through intriapeeal route. DMSO was injected to the contraugr. 30
minutes later, 0.1 ml of 2 % carrageenan solutioealine was injected in the sub-plantar regiothefright hind
paw of each rat. After 4 h of the carrageenan tigacthe volume of paw edema (in ml) was measuisgdg water
plethysmometer and paw edema decreasing was codnpateieen control group and drug-tested groupsyan
Halytsky Lviv National Medical University ethics gmnittee, constituted by the Ministry of Health okrdine,
approved the experimental protocbhe inflammatory reaction inhibition was expresssdoercent of paw volume
reduction and it was calculated using the followiognula:

% Inhibition = Yeontal ~V [100%,

control

whereVeono IS the increase in paw volume in control groupraais;
V is the increase in paw volume in animals injectitt the test substances.

Free radical scavenging assays

The antioxidant activity was determined on basisfree radical scavenging activity of stable 2,2hdipyl-1-

picrylhydrazyl (DPPH). The effect of the studiedhgmunds on DPPH radicals were estimated accordirthet
method of Blois [21, 22] with minor modificationd he solution of DPPH in ethanol with the concetidraof 150

pumoles/l (4 ml) was mixed with the compound or cohsolution in ethanol its concentration been 2&0oles/|

(0.2 ml). The reaction mixture was vortex mixedrthaghly and incubated at room temperature in th& &a 60

min. Simultaneously, a control was prepared asrbgc@cid solution in ethanol (0.2 ml) mixed withhi OPPH

solution in ethanol (4 ml) without sample fractidteduction in the absorbance of the mixture wassomea at 517
nm using ethanol as blank. Ascorbic acid was used atandard. Also the absorbance of DPPH solutias
measured. Percentage of free-radical-scavengiigtaaias expressed as percent inhibition and is walculated
using the following formula:

I A -A
% Inhibition=—CFPH___S 11 00%

DPPH
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where Ayppyis the absorbance of DPPH free radicals solutlqiis the absorbance of a sample.

Each experiment was performed in triplicate and-aye values were recorded. Results are expressbé asans
+S.D.

RESULTS AND DISCUSSION

With the view of thiazolo[4,B]pyridines systematic study continuing as potentialg candidates we introduced
structural modification of 5,7-dimethylFBthiazolo[4,5b]pyridine-2-one as the synthetic protocol developtie
order to afford ethyl ester of (5,7-dimethyl-2-ottdazolo[4,5b]pyridine-3-yl)-acetic acid ). Such structural
modificationcovers alcylation of the core scaffold in itd pbsition with monochloroacetic acid ethyl estx the
intermediate stage of 5,7-dimethyH3hiazolo[4,5b]pyridine-2-one potassium salt obtaining. The riesctmixture
reflux for 2 hours in DMF medium were optimal catatis for compound. formation proceeding in good yields.
The similar synthetic route with butyrolactone itwng leaded to 4-(5,7-dimethyl-2-oxo-thiazolo[4¥pyridine-3-
yl) butyric acid @) successive obtaining (Scheme 1).

CICH,COOGH, ?Z» )s
K
/
N

S\A\O °
\&\Qﬁo

Scheme 1. Synthesis of (5,7-dimethyl-2-oxo-thiazfdg5-b]pyridine-3-yl)-acetic acid ethyl ester (2)

For broadening the scope of Nubstituted B-thiazolo[4,5b]pyridine-2-ones we involved compouridinto the
reaction with hydrazine hydrate leading to ethoxgup nucleophilic replacement with hydrazine onel dine
corresponding hydrazide of (5,7-dimethyl-2-oxo-tuie[4,5b]pyridine-3-yl)-acetic acid J) formation. We
discovered that the high yield of the product canabhieved by introducing 50 % hydrazine hydratatiem as a
hydrazinolysis agent in 96 % ethanol medium amdréaction mixture heating for 2 hours at boilingtev bath.
Unlike most azolidones, for which boiling with hgdiine hydrate results in azolidone ring destructibiazolo[4,5-
b]pyridine fused core was stable under these camit{Scheme 2).

E— k

Scheme 2. Synthesis of (5,7-Dimethyl-2-oxo-thiaz§lgb-b]pyridine-3-yl)-acetic acid hydrazide (3)

For the compoun@ further structural modification on account oflitgdrazide center it was treated with thionyl-bis-
glycolic acid leading to compountigeneration. Ethanol was found to be the most Isleitmedium for the reaction
when equimolar amounts of reagents were refluxe@ twurs.

The next stage of the hydrazide group functiontibmawas based on the synthetic protocol of compofn
treatment with carbon disulfide and KOH in equinn@enounts employed for compouBgreparationThe reaction
mixture heating for 6 hours at boiling water bail®6% ethanol medium were optimal conditions fampound5
formation proceeding in good yie(§cheme 3).
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Scheme 3. Synthesis of 2-(5,7-Dimethyl-2-oxo-thidaft,5-b]pyridine-3-yl)-N-(4-oxo-2-thioxo-thiazolydine-3-yl)-acetamide (4) and 3-(5-
mercapto-[1,3,4]oxodiazole-2-yl-methyl)-5,7-dimethy3H-thiazolo[4,5-b]pyridine-2-one potassium salt (5)

The presence of active methylene group Trp6sition of the compound thiazolydine ring provided an entry for
Knoevenagel condencation carrying out with the eetipe aryliden derivatives6{7) obtaining. The developed
synthetic strategy showed the target compounds Yigjtling may be achieved by the reaction procegdinacetic
acid medium by introducing the equimolar amountscompound4 and the appropriate aromatic aldehydes.
Monoamine ethanol was assayed as a catalyst foettition (Scheme 4).

) o

N ~ T ~" T

6 R=4-F-GH,
7 R =4-NO,-CiH,
Scheme 4. Synthesis of 2-(5,7-Dimethyl-2-oxo-thide@,5-b]pyridine-3-yl)-N-(4-oxo-2-thioxo-thiazolydine-3-yl)-acetamide arylidene
derivatives (6, 7)

For more elaborate functionalization proceedingarhpound4 hydrazide group it was subjected to acylation with
carboxylic acids chloroanhydrides. The synthetiategy developed showed 3-acylhydrazifRs 10)high yielding
may be achieved in anhydrous dioxane medium iptesence of triethylamine (Scheme 5).

N~
N
N
R-COCI N N/\(o >:o
R

—

S (0]

8R=CH,
9 R=CI-CH,
10 R= CH,

Scheme 5. Synthesis of N'-[2-(5,7-Dimethyl-2-oxoitizolo[4,5b]pyridine-3-yl)-acetyl] carboxylic acids hydrazides (8 — 10)

Compound9 represents a convenient intermediate in order torcafhetarylsulfanyl derivatives of N-[2-((5,7-
dimethyl-2-oxo-thiazolo[4,B]pyridine-3-yl)-acetyl hydrazide acetic acid. Thgnthetic protocolvas based on
compound9 treatment with the appropriate heterocyclic thioM/e discovered that the high yield of the target

products {1, 12) can be achieved by introducing the equimolar art®of the reactants in ethanol medium and 1
hour refluxing (Scheme 6).
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11R_\(L—Z_® 12R——<\§:<)

Scheme 6. Synthesis of hetarylsulfanyl derivativesf N'-(5,7-dimethyl-2-oxo-thiazolo[4,5b]pyridine-3-yl)- acetyl hydrazide acetic acid
(11, 12)

8

The structures of the obtained compounds were oeél by’H NMR spectroscopy and elemental analysis. All
new compounds gave spectroscopic data in accordetitéhe proposed structures, all protons wer@ seeording

to the expected chemical shifts and integral valiié® *H NMR spectra of all compounds showed the protons
signals of methyl groups in pyridine ring as singla thed 2.18-2.48 and 2.36-2.64 ppm, respectively. Thgletin
signals derived from methine group iff Bosition of the core scaffold appeared around -8.95 ppm. TheH
NMR spectra of compoundsand2 contained signalsf methylene group as a singlet at 4.82 ppm aralteiplet at
4.06 ppm, respectively, that proved the alkylati@action proceeding as potassium salt of 5,7-diphe€XH-
thiazolo[4,5b]pyridine-2-one treatment with either monochloret&c acid ethyl ester or butyrolactone. The signals
of NH- and NH-group as singlets at 11.51 and 4.41 ppm, respgtiproved ethoxy group nucleophilic
replacement with hydrazine one and the approphwdeazone formation. Compouddbtaining was characterized
with the free methylene group presence which shotliedsinglet signal at 4.38 ppm in its spectrumwad as
further Knoevenagel condensation proceeding fedtine the absence of methylene group and the presehc
methyne group. Compourglacylation proceeding was proved by the absent¢gydrfazide group signals as well as
further alkylation of compoun8 with the appropriate thiols proceeding.

Anti-inflammatory activity in vivo evaluation

Carrageenan-induced paw edema is the most widelg asimal model of acute inflammatidm. vivo studies of
novel thiazolo[4,%]pyridine-2-one derivatives were carried out forti@xudative activity employing the
carrageenan-induced rat paw edema method. Markeddema was produced in rats with sub-plantectioje of
0.1 ml of 2 % carrageenan. The test compounds disselved in DMSO and injected intraperitoneallythie dose
of 50 mg/kg body weight 0.5 h prior to carrageeimection. The NSAID drug lbuprofen in its effeatitherapeutic
dose was tested in parallel as an activity refereAmti-inflammatory activity was defined by measgrthe paw
edema volume 4 h after the carrageenan injectiesuls of paw edema decreasing were expressee asetin +
standard deviation and compared statistically wh#h control group using Student’s t-test. A levepg0.05 was
adopted as the test of significance (Table 1). péweentage protection against inflammation wasutaied as %
inhibition by comparison between DMSO injected cohgroup and drugs-tested groups.

Table 1. Anti-exudative effect of thiazolo[4,3]pyridine-2-ones on carrageenan-induced rat paw eawa (ml) in vivo evaluation, %
protection from inflammation

Compound ID | Paw edema volume (mL¥ SEM™ | % Inhibition |Compound ID | Paw edema volume (mL} SEM" | % Inhibition
after 4 h after 4 h after 4 h after 4 h
Control 2.20+ 0.050 - 5 1.65+ 0.035 25.2
1 1.45+ 0.040 34.2 8 1.67+ 0.035 24.0
2 0.97+ 0.025 56.1 9 1.34+ 0.030 39.1
3 1.30+ 0.040 41.0 12 1.76+ 0.045 20.0
4 1.82+ 0.045 17.3 Ibuprofen 1.32+ 0.035 40.2

"SEM denotes standard error of mean.

Evaluation indicated that 4 compounds %, 8 and12) showed no significant decrease in edema, thdiindm rate
for them was observed at the level of 17.3-25.2s%ampared to control group. A series of the nesyiythesized
compounds possessed the anti-inflammatory activitthe range of 34.2-41.0 % (compounts9, 3) which is
comparable to the effect of Ibuprofen. The antianfmatory evaluation test for compoudave the result as 56.1
% inhibition indicating the compound was more potean Ibuprofen.

The results of the pharmacological tests were apdlywith respect of the compounds structure. Tlesgnce of
carboxylic group substituent2,(9, 1) and carboxylic group hydrazide substitue8} in the core scaffold N
position was essential to the anti-exudative agtiof these compounds the length increasing resutt activity
enhancement.
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In Vitro Antioxidant Assay

The antioxidant activity was determined on basis fafe radical scavenging activity of 2,2-diphenyl-1
picrylhydrazyl (DPPH) free radical. DPPH radicaldhfound many applications due to its high stability a
methanolic solution and intense purple color. fnakidized form, the DPPH radical has an absorbamcemum
centered at a wavelength about 517 nm. The absmebdecreases when the radical is reduced by adiots. Its
reduction affords 2,2-diphenyl-1-picrylhydrazineRPH-H), or the corresponding anion (DPPH basic medium.
The DPPH radical acts as a scavenger for otheretallron species which affoqhra-substitution products at
phenyl rings.

The DPPH method is described as a simple, rapiccandenient method for screening of many samplesafdical
scavenging activity. These advantages make the DR&Hod interesting for testing newly synthesizethpounds
to scavenge radicals and to find out promisingosadant drug candidates.

In the present paper we demonstrate modified smaedtometric method making use of the DPPH radioal its
specific absorbance properties. The free-radicakeieging activity of each compound was assayedjusistable
DPPH and was quantified by decolorization the smubeing mixed with DHHP at a wavelength of 517. Arhe
absorbance of DPPH solution in ethanol (1®@oles/l) was measured as 0.770. The absorbancefseschdical-
scavenging activities % inhibitions of standard:¢abic acid) and each compound are listed in Table

Table 2. Values of Absorbance and % Inhibition of hiazolo[4,5b]pyridine-2-ones

The Compound or Absorbance of a % The Compound or Absorbance of a %
Standard Sampleg A, Inhibition Standard Sampleg A, Inhibition
Ascorbic acid 0.58(0.015 24.68 8 0.492+0.025 36.14
3 0.72(G0.030 6.50 9 0.70%0.020 8.16
4 0.704£0.020 8.52 10 0.506£0.015 34.27
6 0.693:0.015 10.05 12 0.697%0.025 9.50

For the series of the newly synthesized compouBdd, (6, 9 and 12) their free radical scavenging effect was
insignificant (6.50-10.05 %). The pharmacology eaing allowed identifying two lead compounds gnd 10)
whose free radical scavenging activities exceetldha for ascorbic acid. Thus acylhydrazide sulstits presence
in N® position of the core heterocycle resulted intdrthatioxidant activity enhancement. However, thesgnce of
chlorine atom in acyl moiety was undesirable.

CONCLUSION

A series of novel F-dimethyl-thiazolo[4,®]pyridine-2-one derivatives possessing anti-exdwdand antioxidant
activities were prepared by the structural modifara of the core heterocycle in*Nosition. Therefore we have
shown that the proposed approaches and developdtetig protocols provided the possibility to desif,7-
dimethyl-thiazolo[4,5]pyridine-2-ones diversity with a considerable clwah novelty involving alcylation,
nucleophilic replacement, [2+3] cyclocondensatitmoevenagel condensation and acylation reactionsti- A
exudative activityin vivo evaluation and free radicals scavenging efifieeitro evaluation allowed identifying lead
compounds possessing significant decrease in edmmeonsiderable antioxidant effect. The presenultes
suggested the core fused heterocycle as a prongsafipld for anti-inflammatory and antioxidant droandidates
development.
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