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Abstract: The 18 new thiazolo[4,5-b]pyridin-2-one derivatives have been synthesized using alkylation, 

cyanethylation, hydrolysis, and acylation reactions. The structures of the obtained compounds have 

been confirmed by 1H NMR spectroscopy, mass spectrometry, and elemental analysis. The study of the 

in vivo anti-inflammatory activity of the synthesized substances was assessed by using the functional 

model of carrageenan-induced rat paw edema. The present results of anti-inflammatory activity have 

shown that the synthesized compounds demonstrated considerable anti-inflammatory effects. Some of 

them approach or exceed the comparative drug Ibuprofen in terms of activity.  
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1. Introduction 

Inflammation is an important pathogenetic component in many diseases of various 

etiologies, and therefore its pharmacological regulation is an urgent problem in modern 

medicine. Rational pharmacotherapy during inflammatory diseases includes the application of 

anti-inflammatory drugs of different action mechanisms [1]. According to the WHO, about 20 

% of the world’s population regularly uses NSAIDs, based on the most important feature of 

this group of drugs – their antipyretic, analgesic, and anti-inflammatory action [2]. Despite the 

centuries-old history of the use of NSAIDs in clinical practice, the issue of eliminating side 

effects remains unresolved. Among them, the largest share is attributed to ulcerogenicity [1]. 

New effective and safe anti-inflammatory drugs are being sought worldwide to overcome these 

limitations [3,4]. 

The drugs with nitrogen-containing heterocyclic systems are the most widely used              

[5-7]. Among several such compounds, thiazolidines are very important due to their numerous 

derivatives' wide range of biological actions [8-11]. However, fused heterocycles' synthesis 

and biological activity with a thiazolidinone moiety have been insufficiently studied [12-14]. 

Thiazolopyridines, as purine bioisosteres, are an important type of heterocyclic system. Their 

intensive study is driven by a considerable range of their pharmacological activity and synthetic 

capabilities for functionalizing derivatives at different positions. Published scientific data have 

confirmed that annelated thiazolopyridines have various biological activities. They include 

substances with antioxidant [15,16], fungicidal [17], anti-inflammatory [18-22], herbicidal 
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[23], tuberculostatic [24] anti-mitotic [25], antitumor [26] and antimicrobial [27-29] activities. 

Some of their analogs were recognized as agonists H3-histamine receptors [30], antagonists of 

metabotropic glutamate receptors 5 (mGluR5) [31], and substances with high inhibitory 

activity against epidermal growth factor receptors [32] and several other enzymes [33]. 

In this article, which is the portion of our exploring biologically active heterocycles 

[34-57] we structural modification of basic 5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one and 

3-(5-mercapto-[1,3,4]oxodiazole-2-yl-methyl)-5,7-dimethyl-3H-thiazolo[4,5-b]pyridine-2-

one for pharmacological screening of anti-inflammatory activity of synthesized compounds. 

2. Materials and Methods 

2.1. Materials. 

The reagents used for the synthesis of the target compounds were commercially 

available and of analytical grade. When performing the synthetic part of the work, the reagents 

of the company Merck (Germany) and Sigma-Aldrich (USA) were used. All solvents and 

reagents were used without further purification. 

2.2. Chemistry. 

The melting points of all the compounds were recorded in an open capillary by Melt 

temp instrument. 1H-NMR spectra were recorded on a Varian Mercury 400 (400 MHz for 1H) 

[Agilent Technologies, San Francisco, USA] instrument with TMS or deuterated solvent as an 

internal reference. Chemical shifts were reported as δ (ppm). Mass spectra were run using 

Agilent 1100 series LC/MSD [Agilent Technologies, San Francisco, USA] with an API–

ES/APCI ionization mode. Elemental analysis was performed on a Vario MICRO cube 

automatic CHNS analyzer [Elementar, Langenselbold, Hesse, Germany]. The elemental 

analysis data obtained experimentally for carbon, hydrogen, and nitrogen contents were within 

±0.3% of the theoretical values. 

The general procedure of receiving 5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one N3 

substituted derivatives by alkylation reaction (1-6). An equimolar amount of 5,7-dimethyl-3H-

thiazolo[4,5-b]pyridin-2-one was added to the solution obtained by heating 0.003 mol of KOH 

in 20 ml of ethanol and boiled for 15 minutes. 0.003 mol of the corresponding chloroacetamide 

was added to the resulting solution and boiled for another 60 min, with a significant amount of 

precipitate observed. After that, the hot mixture was filtered. 100 ml of water was added to the 

filtrate with stirring, cooled to a temperature of about 50°C; the solution was cooled to 12–15 

°C. The precipitate was filtered off, flushed out with water, and dried. The precipitate was 

recrystallized from acetic acid. Obtained compounds are white or cream-colored crystalline 

powders soluble in DMF, DMSO, and ethanol and acetic acid when heated; insoluble in water. 

2-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-yl)-N-phenyl-acetamide (1). Yield 

74%, mp 188°C. 1H NMR (400 MHz, DMSO): δ = 2.34 (s, 3H, CH3), 2.42 (s, 3H, CH3), 4.80 

(s, 2H, N-CH2), 7.02 (s, 1H, Py), 7.07 (t, 1H, J = 7.4 Hz, C6H5), 7.32 (t, 2H, J = 8.2 Hz, C6H5), 

7.32 (d, 2H, J = 7.7 Hz, C6H5), 10.44 (s, 1H, NH). ESI-MS: m/z 314 [M+H]+. Anal. calculated 

for C16H15N3O2S: C, 61.32; H, 4.82; N, 13.41. Found: C, 61.24; H, 4.77; N, 13.55. 

N-(4-Chloro-phenyl)-2-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-yl)-acetamide 

(2). Yield 70%, mp 172°C. 1H NMR (400 MHz, DMSO): δ = 2.34 (s, 3H, CH3), 2.41 (s, 3H, 

CH3), 4.80 (s, 2H, N-CH2), 7.02 (s, 1H, Py), 7.38 (d, 2H, J = 8.9 Hz, C6H4), 7.59 (d, 2H, J = 
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8.9 Hz, C6H4), 10.59 (s, 1H, NH). ESI-MS: m/z 349 [M+H]+. Anal. calculated for 

C16H14ClN3O2S: C, 55.25; H, 4.06; N, 12.08. Found: C, 55.28; H, 4.11; N, 12.00. 

2-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-yl)-N-p-tolyl-acetamide (3). Yield 

90%, mp 202°C. 1H NMR (400 MHz, DMSO): δ = 2.25 (s, 3H, C6H4-CH3), 2.34 (s, 3H, CH3), 

2.42 (s, 3H, CH3), 4.77 (s, 2H, N-CH2), 7.02 (s, 1H, Py), 7.12 (d, 2H, J = 8.3 Hz, C6H4), 7.44 

(d, 2H, J = 8.4 Hz, C6H4), 10.34 (s, 1H, NH). ESI-MS: m/z 329 [M+H]+. Anal. calculated for 

C17H17N3O2S: C, 62.37; H, 5.23; N, 12.83. Found: C, 62.20; H, 5.33; N, 12.53. 

2-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-yl)-N-(4-nitro-phenyl)-acetamide (4). 

Yield 69%, mp 180°C. 1H NMR (400 MHz, DMSO): δ = 2.34 (s, 3H, CH3), 2.41 (s, 

3H, CH3), 4.87 (s, 2H, N-CH2), 7.03 (s, 1H, Py), 7.81 (d, 2H, J = 9.3 Hz, C6H4), 8.24 (d, 2H, J 

= 9.2 Hz, C6H4), 11.08 (s, 1H, NH). ESI-MS: m/z 359 [M+H]+. Anal. calculated for 

C16H14N4O4S: C, 53.62; H, 3.94; N, 15.63. Found: C, 53.45; H, 3.69; N, 15.55. 

4-[2-(5,7-Dimethyl-2-oxo -thiazolo[4,5-b]pyridin-3-yl)-acetylamino]-benzoic acid 

ethyl ester (5). Yield 73%, mp 212°C. 1H NMR (400 MHz, DMSO): δ = 1.31 (t, 3H, J = 7.1 

Hz, CH2-CH3), 2.34 (s, 3H, CH3), 2.42 (s, 3H, CH3), 4.26-4.31 (m, 2H, CH2-CH3), 4.84 (s, 2H, 

N-CH2), 7.02 (s, 1H, Py), 7.70 (d, 2H, J = 8.7 Hz, C6H4), 7.93 (d, 2H, J = 8.8 Hz, C6H4), 10.81 

(s, 1H, NH). ESI-MS: m/z 387 [M+H]+. Anal. calculated for C19H19N3O4S: C, 59.21; H, 4.97; 

N, 10.90. Found: C, 59.33; H, 5.02; N, 10.81. 

N-(4-Acetylamino-phenyl)-2-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-yl)-

acetamide (6).Yield 75%, mp 187°C. 1H NMR (400 MHz, DMSO): δ = 2.02 (s, 3H, CO-CH3), 

2.33 (s, 3H, CH3), 2.42 (s, 3H, CH3), 4.77 (s, 2H, N-CH2), 7.01 (s, 1H, Py), 7.47 (d, 2H, J = 

9.1 Hz, C6H4), 7.52 (d, 2H, J = 9.1 Hz, C6H4), 9.90 (s, 1H, NH), 10.37 (s, 1H, NH). ESI-MS: 

m/z 372 [M+H]+. Anal. calculated for C18H18N4O3S: C, 58.36; H, 4.90; N, 15.12. Found: C, 

58.44; H, 4.84; N, 15.20. 

[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-acetic acid ethyl ester (7). An equimolar amount of 3-(5-mercapto-

[1,3,4]oxodiazole-2-yl-methyl)-5,7-dimethyl-3H-thiazolo[4,5-b]pyridine-2-one was added to 

a solution obtained by mixing 0.005 mol KOH in 20 ml of ethanol, and the resulting mixture 

was boiled for 20 min until complete dissolving. 0.005 mol of monochloroacetic acid ethyl 

ester was added to the resulting solution and boiled for another 60 minutes. The hot mixture 

was filtered. 150 ml of water was added to the filtrate, cooled to a temperature of about 40°C, 

and then the solution was cooled to 10–15°C. The precipitate was filtered off, flushed out with 

water, and dried. The precipitate was recrystallized from acetic acid. It is a cream-colored 

crystalline powder readily soluble in DMF and DMSO. It is insoluble in water.  

Yield 69%, mp 108°C. 1H NMR (400 MHz, DMSO): δ = 1.15 (s, 3H, CH2-CH3), 2.33 

(s, 3H, CH3), 2.43 (s, 3H, CH3), 4.07-4.12 (m, 2H, CH2-CH3), 4.18 (s, 2H, S-CH2), 5.40 (s, 2H, 

N-CH2), 7.05 (s, 1H, Py). ESI-MS: m/z 382 [M+H]+. Anal. calculated for C15H16N4O4S2: C, 

47.36; H, 4.24; N, 14.73. Found: C, 47.12; H, 4.58; N, 14.55. 

3-[5-(5,7-Dimethyl-2-oxo-thiazоlо[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazоl-2-

ylsulfanyl]-prоpionitrile (8). A mixture of 50 ml of pyridine and 10 ml of water containing 3 

ml of acrylonitrile was added to 0.01 mol of 3-(5-mercapto-[1,3,4]oxodiazole-2-yl-methyl)-

5,7-dimethyl-3H-thiazolo[4,5-b]pyridine-2-one. The reaction mixture was heated in a flask 

under reflux for 5 h. Crystalline precipitate was obtained by precipitation with a mixture of 

petroleum ether and water (3:1). After recrystallization from ethanol, the white powder is 

soluble in ethanol, chloroform, dioxane, DMF, and acetic acid. Yield 54%, mp 135°C. 1H NMR 

(400 MHz, DMSO): δ = 2.34 (s, 3H, CH3), 2.44 (s, 3H, CH3), 3.00 (t, 2H, J = 6.3 Hz, CH2), 
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4.28 (t, 2H, J = 6.3 Hz, CH2), 5.34 (s, 2H, N-CH2), 7.07 (s, 1H, Py). ESI-MS: m/z 349 [M+H]+. 

Anal. calculated for C14H13N5O2S2: C, 48.40; H, 3.77; N, 20.16. Found: C, 48.34; H, 3.74; N, 

20.33. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-propionic acid (9). A mixture of 0.01 mol of compound 8, 30 ml of acetic acid, and 

15 ml of hydrochloric acid was added in a round-bottom flask. The reaction mixture was 

refluxed for 3 h and precipitated with water. The solid precipitate filtered after 24 hours was 

treated with toluene. It was recrystallized from ethanol. The white powder is soluble in DMF, 

DMSO, and in ethanol and acetic acid when heated; it is insoluble in water. Yield 80%, mp 

107°C. 1H NMR (400 MHz, DMSO): δ = 2.33 (s, 3H, CH3), 2.44 (s, 3H, CH3), 2.72 (t, 2H, J 

= 7.0 Hz, CH2), 4.17 (t, 2H, J = 7.0 Hz, CH2), 5.31 (s, 2H, N-CH2), 7.06 (s, 1H, Py), 12.55 (s, 

1H, COOH). ESI-MS: m/z 368 [M+H]+. Anal. calculated. for C14H14N4O4S2: C, 45.89; H, 3.85; 

N, 15.29. Found: C, 46.02; H, 3.77; N, 15.35. 

General synthesis method of 3-[5-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-

ylmethyl)-[1,3,4]oxadiazol-2-ylsulfanyl]-N-aryl-propionamides (10-18). A mixture of 0.057 

mol of thionyl chloride was added to 0.01 mol of compound 9 in dioxane medium; the mixture 

was boiled for 30 minutes and precipitated with petroleum ether. The obtained untreated acid 

chloride is used for further transformations. A solution of 0.01 mol of the corresponding amine 

and 0.01 mol of triethylamine in 10 ml of dioxane was added to the obtained acid chloride. It 

was incubated for 10 min in an oven at 100oC and poured into water. The filtered precipitate is 

recrystallized from acetic acid. These are white, gray, or cream-colored substances, poorly 

soluble in water and organic solvents, soluble in DMF and DMSO. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-phenyl-propionamide (10). Yield 62%, mp 204°C. 1H NMR (400 MHz, DMSO): 

δ = 2.32 (s, 3H, CH3), 2.49 (s, 3H, CH3), 2.81 (t, 2H, J = 7.1 Hz, CH2), 4.26 (t, 2H, J = 7.0 Hz, 

CH2), 5.31 (s, 2H, N-CH2), 7.02 (s, 1H, Py), 7.04 (d, 1H, J = 7.4 Hz, C6H5), 7.28 (t, 2H, J = 

8.1 Hz, C6H5), 7.51 (d, 2H, J = 7.9 Hz, C6H5), 10.03 (s, 1H, NH). ESI-MS: m/z 443 [M+H]+. 

Anal. calculated for C20H19N5O3S2: C, 54.41; H, 4.34; N, 15.86. Found: C, 54.56; H, 4.40; N, 

15.77. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-p-tolyl-propionamide (11). Yield 48%, mp 223°C. 1H NMR (400 MHz, DMSO): 

δ = 2.24 (s, 3H, C6H4-CH3), 2.27 (s, 3H, CH3), 2.50 (s, 3H, CH3), 2.76 (t, 2H, J = 7.1 Hz, CH2), 

4.20 (t, 2H, J = 7.1 Hz, CH2), 5.33 (s, 2H, N-CH2), 6.98 (s, 1H, Py), 7.09 (d, 2H, J = 7.7 Hz, 

C6H4), 7.43 (d, 2H, J = 8.1 Hz, C6H4), 9.88 (s, 1H, NH). ESI-MS: m/z 457 [M+H]+. Anal. 

calculated for C21H21N5O3S2: C, 55.37; H, 4.65; N, 15.37. Found: C, 55.48; H, 4.58; N, 15.45. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-(4-fluoro-phenyl)-propionamide (12). Yield 53%, mp 215°C. 1H NMR (400 

MHz, DMSO): δ = 2.31 (s, 3H, CH3), 2.49 (s, 3H, CH3), 2.80 (t, 2H, J = 7.0 Hz, CH2), 4.22 (t, 

2H, J = 7.1 Hz, CH2), 5.29 (s, 2H, N-CH2), 7.03 (s, 1H, Py), 7.18 (d, 2H, J = 7.6 Hz, C6H4), 

7.44 (d, 2H, J = 8.0 Hz, C6H4), 10.04 (s, 1H, NH). ESI-MS: m/z 461 [M+H]+. Anal. calculated 

for C20H18FN5O3S2: C, 52.28; H, 3.95; N, 15.24. Found: C, 52.11; H, 3.86; N, 15.33. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-(4-chloro-phenyl)-propionamide (13). Yield 61%, mp 236°C. 1H NMR (400 

MHz, DMSO): δ = 2.32 (s, 3H, CH3), 2.49 (s, 3H, CH3), 2.81 (t, 2H, J = 7.1 Hz, CH2), 4.24 (t, 

2H, J = 7.1 Hz, CH2), 5.32 (s, 2H, N-CH2), 7.01 (s, 1H, Py), 7.23 (d, 2H, J = 7.5 Hz, C6H4), 
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7.49 (d, 2H, J = 8.1 Hz, C6H4), 9.98 (s, 1H, NH). ESI-MS: m/z 477 [M+H]+. Anal. calculated 

for C20H18ClN5O3S2: C, 50.47; H, 3.81; N, 14.71. Found: C, 50.55; H, 3.87; N, 14.62. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-(4-nitro-phenyl)-propionamide (14). Yield 55%, mp 198°C. 1H NMR (400 MHz, 

DMSO): δ = 2.31 (s, 3H, CH3), 2.47 (s, 3H, CH3), 2.80 (t, 2H, J = 7.1 Hz, CH2), 4.24 (t, 2H, J 

= 7.1 Hz, CH2), 5.32 (s, 2H, N-CH2), 7.01 (s, 1H, Py), 7.18 (d, 2H, J = 7.6 Hz, C6H4), 7.46 (d, 

2H, J = 8.1 Hz, C6H4), 10.06 (s, 1H, NH). ESI-MS: m/z 488 [M+H]+. Anal. calculated for 

C20H18N6O5S2: C, 49.37; H, 3.73; N, 17.27. Found: C, 49.54; H, 3.71; N, 17.14. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-(2-fluoro-phenyl)-propionamide (15). Yield 51 %, mp 206°C. 1H NMR (400 

MHz, DMSO): δ = 2.23 (s, 3H, CH3), 2.49 (s, 3H, CH3), 2.82 (t, 2H, J = 7.3 Hz, CH2), 4.21 (t, 

2H, J = 7.5 Hz, CH2), 5.33 (s, 2H, N-CH2), 6.98 (s, 1H, Py), 7.24 (t, 1H, J = 7.6 Hz, C6H4), 

7.35 (t, 1H, J = 7.7 Hz, C6H4), 7.51 (d, 1H, J = 8.1 Hz, C6H4), 7.66 (d, 1H, J = 7.9 Hz, C6H4), 

9.96 (s, 1H, NH). ESI-MS: m/z 461 [M+H]+. Anal. calculated for C20H18FN5O3S2: C, 52.28; 

H, 3.95; N, 15.24. Found: C, 52.06; H, 4.02; N, 15.35. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-(2-chloro-phenyl)-propionamide (16). Yield 55 %, mp 227°C. 1H NMR (400 

MHz, DMSO): δ = 2.26 (s, 3H, CH3), 2.50 (s, 3H, CH3), 2.84 (t, 2H, J = 7.3 Hz, CH2), 4.21 (t, 

2H, J = 7.5 Hz, CH2), 5.32 (s, 2H, N-CH2), 6.96 (s, 1H, Py), 7.19 (t, 1H, J = 7.6 Hz, C6H4), 

7.31 (t, 1H, J = 7.8 Hz, C6H4), 7.47 (d, 1H, J = 8.0 Hz, C6H4), 7.64 (d, 1H, J = 7.8 Hz, C6H4), 

9.87 (s, 1H, NH). ESI-MS: m/z 477 [M+H]+. Anal. calculated for C20H18ClN5O3S2: C, 50.47; 

H, 3.81; N, 14.71. Found: C, 50.25; H, 3.88; N, 14.75. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-(2-trifluoromethyl-phenyl)-propionamide (17). Yield 52 %, mp 180°C. 1H NMR 

(400 MHz, DMSO): δ = 2.27 (s, 3H, CH3), 2.50 (s, 3H, CH3), 2.81 (t, 2H, J = 7.2 Hz, CH2), 

4.22 (t, 2H, J = 7.6 Hz, CH2), 5.32 (s, 2H, N-CH2), 6.96 (s, 1H, Py), 7.21 (t, 1H, J = 7.3 Hz, 

C6H4), 7.39 (t, 1H, J = 7.7 Hz, C6H4), 7.53 (d, 1H, J = 7.8 Hz, C6H4), 7.73 (d, 1H, J = 7.8 Hz, 

C6H4), 10.07 (s, 1H, NH). ESI-MS: m/z 511 [M+H]+. Anal. calculated for C21H18F3N5O3S2: C, 

49.50; H, 3.56; N, 13.74. Found: C, 49.05; H, 3.81; N, 13.66. 

3-[5-(5,7-Dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-N-(2-ethyl-phenyl)-propionamide (18). Yield 44 %, mp 203°C. 1H NMR (400 

MHz, DMSO): δ = 1.10 (s, 3H, CH2-CH3), 2.27 (s, 3H, CH3), 2.42 (s, 3H, CH3), 2.82 (t, 2H, J 

= 7.2 Hz, CH2), 3.15 (s, 2H, CH2-CH3), 4.24 (t, 2H, J = 7.4 Hz, CH2), 5.29 (s, 2H, N-CH2), 

6.85 (s, 1H, Py), 7.21 (t, 1H, J = 7.3 Hz, C6H4), 7.30 (t, 1H, J = 7.5 Hz, C6H4), 7.46 (d, 1H, J 

= 8.0 Hz, C6H4), 7.58 (d, 1H, J = 7.9 Hz, C6H4), 9.22 (s, 1H, NH). ESI-MS: m/z 471 [M+H]+. 

Anal. calculated for C22H23N5O3S2: C, 56.27; H, 4.94; N, 14.91. Found: C, 56.44; H, 4.99; N, 

15.07. 

2.3. Pharmacology.  

The requirements of the European Convention for the Protection of Vertebrate Animals 

Used for Experimental and other Scientific Purposes, we carried out a study of anti-

inflammatory activity using the method of paw edema in rats caused by carrageenan. The 

Ethical Committee of the Danylo Halytsky Lviv National Medical University approved the 

experimental protocol (Ethical Committee or Institutional Animal Care and Use Committee 

Approval: March 18, 2013; № 3). White Wistar rats weighing 180–200 g were used for this 

study. The laboratory animals were divided into 20 groups. Each group consisted of 5 animals. 
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To test the anti-inflammatory activity of 18 synthesized compounds and Ibuprofen, 19 test 

groups were used, and the 20th test group was a control group. 

Tested compounds (50 mg/kg body weight) and Ibuprofen (50 mg/kg body weight) 

were dissolved in DMSO and administered intraperitoneally. Only DMSO was administered 

to the animals from the control group. 

After 30 minutes, the general edema was induced by an aseptic injection of 0.1 ml of 

2 % carrageenan solution under the aponeurosis of the sole of the rat’s hind limb. Inflammatory 

reaction was determined by the change in limb volume by the oncometric method at the 

beginning of the experiment and 4 hours after the administering flogogenic agent. Inhibition of 

the inflammatory reaction was determined as a percentage of the reduction in paw volume and 

calculated using the following formula: 

% 100   Inhibition %
control

control 
−

=
V

VV
 

where Vcontrol  is the increase in paw volume in the control group of animals; 

V is the increase in paw volume in animals injected with the test substances. 

3. Results and Discussion 

3.1. Chemistry. 

In order to study the effect of various substituents in the molecules on the nature of the 

pharmacological activity of thiazolo[4,5-b]pyridin-2-ones, a series of new compounds were 

synthesized based on the previously obtained 5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one 

[58] and 3-(5-mercapto-[1,3,4]oxodiazole-2-yl-methyl)-5,7-dimethyl-3Н-thiazolo[4,5-

b]pyridine-2-one [59]. 

The high electrophilicity of the N3 position in 5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-

2-one allows to use of its functionalization as a convenient method for obtaining various N3-

substituted derivatives to expand the range of thiazolo[4,5-b]pyridines. In particular, an NH 

center with a mobile hydrogen atom at the N3 position in 5,7-dimethyl-3H-thiazolo[4,5-

b]pyridin-2-one allows conducting a synthesis based on 3-substituted derivatives. This 

conversion was carried out through the stage of obtaining potassium salt. Several 

chloroacetamides were tested as alkylating agents, which allowed to obtain the corresponding 

2-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-yl)-N-aryl-acetamides (1-6) (Scheme 1). 

The next step in this work was to carry out the structural modification of 3-(5-mercapto-

[1,3,4]oxodiazole-2-yl-methyl)-5,7-dimethyl-3H-thiazolo[4,5-b]pyridine-2-one. SH-

nucleophilic center with a mobile hydrogen atom of this scaffold allows synthesizing S-

substituted derivatives. In particular, the thiol group of 3-(5-mercapto-[1,3,4]oxodiazole-2-yl-

methyl)-5,7-dimethyl-3H-thiazolo[4,5-b]pyridine-2-one makes it possible to synthesize the 

corresponding derivative based on it in an alkylation reaction with monochloroacetic acid ethyl 

ester. The reaction was carried out in ethanol by boiling for 75 min, which resulted in the 

corresponding [5-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-

ylsulfanyl]-acetic acid ethyl ester (7) (Scheme 2). 

Implementation of transformations leading to the appearance of a chemically versatile 

cyano group in the base scaffold is known to expand the synthetic capabilities of the original 

organic compound significantly. It makes it possible to obtain various derivatives of interest in 

terms of finding new biologically active substances.   
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Scheme 1. Synthesis of N3 substituted 3H-thiazolo[4,5-b]pyridin-2-ones by alkylation reaction (1-6). 

In order to obtain 3-[5-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-

[1,3,4]oxadiazol-2-ylsulfanyl]-propionitrile which is a reagent in the transformations of 

thiazolo[4,5-b]pyridine, we investigated the cyanethylation reaction of 3-(5-mercapto-

[1,3,4]oxodiazole-2-yl-methyl)-5,7-dimethyl-3H-thiazolo[4,5-b]pyridine-2-one. One of the 

conditions for this transformation is the use of basic catalysts. The use of a pyridine mixture 

with water leads to an increase in basicity, which positively affects the course of this reaction. 

It was found that the most optimal conditions for the introduction of β-cyanethyl moiety on the 

thiol group of the base scaffold imply interaction of equimolar amounts of 3-(5-mercapto- 

[1,3,4]oxodiazol-2-yl-methyl)-5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one with 

acrylonitrile in pyridine and water with a ratio of 5:1, which made it possible to obtain the 

corresponding 3-[5-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxodiazol-

2-ylsulfanyl-propionitrile (8) (Scheme 2). This transformation occurs as a conjugate 

nucleophilic 1,4-addition (Scheme 2). 

The compound 8 obtained by this reaction was hydrolyzed, which allowed obtaining 3-

[5-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-ylsulfanyl]-

propionic acid (9). To transform the compound 9 carboxyl group, the corresponding acid 

chloride was obtained, which belongs to the unstable, highly reactive reagents. Thus, its use in 

further transformations was carried not isolating in situ by introducing aromatic amines into 

the acylation reaction. This transformation allowed obtaining several suitable propionamides 

(10-18) (Scheme 2). 

Methods of quantitative elemental analysis, mass spectrometry, and 1H NMR 

spectroscopy were used to confirm the structure and individuality of the synthesized 

substances. Interpretation of the spectra revealed that the signals for protons of all structural 

units were observed in their characteristic ranges. 

3.2. Pharmacology. 

Exudative inflammation is considered a classic example of acute inflammation. A study 

of the effect of the synthesized substance on the course of the exudative phase during 
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inflammation was performed based on the carrageenan model of inflammatory edema of the 

white Wistar rat's paws [60,61]. 

 
Scheme 2. Synthesis of 3-(5-mercapto-[1,3,4]oxodiazole-2-yl-methyl)-5,7-dimethyl-3H-thiazolo[4,5-

b]pyridine-2-ones (7-18). 

For comparison, the anti-inflammatory effect of a known anti-inflammatory drug, 

Ibuprofen, was studied in medium therapeutic doses in similar conditions. Inhibition of the 

inflammatory response was determined as a percentage of the reduction in paw volume. The 

anti-inflammatory activity results for the synthesized compounds and Ibuprofen are shown in 

table 1. 

Table 1. Anti-inflammatory effect of thiazolo[4,5-b]pyridine-2-ones on carrageenan-induced rat paw edema 

(ml) in vivo evaluation, % protection from inflammation. 

Compound ID Paw edema volume  

(mL) ± SEM* 

% Inhibition Activity relative to 

Ibuprofen, % 

Control 2.20 ± 0.050 -  

1 1.69 ± 0.045 23.2 57.7 

2 1.35± 0.035 38.6 96.0 

3 1.56± 0.040 29.0 72.1 

4 1.78± 0.045 19.3 48.0 

5 1.66 ± 0.045 24.4 60.7 

6 1.70 ± 0.045 22.7 56.5 

7 1.16 ± 0.020 47.2 117.4 

8 1.03 ± 0.015 53.4 132.8 

9 1.20 ± 0.020 45.6 113.4 

10 1.58 ± 0.040 28.1 69.9 

11 1.62 ± 0.045 26.4 65.7 
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Compound ID Paw edema volume  

(mL) ± SEM* 

% Inhibition Activity relative to 

Ibuprofen, % 

12 1.40 ± 0.035 36.5 90.8 

13 1.37 ± 0.035 37.9 94.3 

14 1.72 ± 0.045 22.0 54.7 

15 1.47 ± 0.040 33.1 82.3 

16 1.38 ± 0.035 37.1 92.3 

17 1.29 ± 0.025 41.3 102.7 

18 1.75 ± 0.045 20.6 51.3 

Ibuprofen 1.32 ± 0.035 40.2 100 

*SEM denotes standard error of the mean. 

The synthesized compounds induce various anti-inflammatory activities – from almost 

complete absence to a pronounced anti-inflammatory effect. For some compounds, the anti-

inflammatory effect is equivalent to the effect of the reference drug Ibuprofen. The values of 

which in the inflammatory reaction inhibition range from 36.5 % to 40.9 %. The anti-

inflammatory activity of several synthesized substances is lower in comparison to the reference 

drug, the inflammatory reaction suppression indicators for them are within the range of 19.3–

33.1 %. However, the anti-inflammatory activity of the other three substances exceeds the 

inhibitory effect of Ibuprofen and total 47.2 % for compound 7, 53.4 % for compound 8, and 

45.6 % for compound 9. 

Retrospective analysis of the anti-inflammatory activity results of the studied 

thiazolo[4,5-b]pyridin-2-ones allowed identifying the following vectors of chemical 

optimization. Modification of 5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one allowed 

introducing a number of chloroacetamide substituents in N3 position. However, the anti-

inflammatory effect increased compared to unsubstituted thiazolo[4,5-b]pyridine only in the 

case of 2-chloro-N-(4-chloro-phenyl)-acetamide alkylation. The introduction of an ethyl 

acetate substituent in the thiol group 3-(5-mercapto-[1,3,4]oxodiazole-2-yl-methyl)-5,7-

dimethyl-3H-thiazolo[4,5-b]pyridine-2-one leads to an increase in activity compared with the 

comparative drug. Moreover, a significant increase in activity is observed for the 

cyanethylation product, namely 3-[5-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridin-3-ylmethyl)-

[1,3,4]oxadiazole-2-ylsulfanyl]-propionitrile, which allows concluding that the propionitrile 

moiety has pharmacophore properties. The subsequent modification of compound 8 in the 

hydrolysis reaction leads to a slight decrease in anti-inflammatory activity; however, this effect 

is more prominent compared to the comparative drug. The obtained 3-[5-(5,7-dimethyl-2-oxo-

thiazolo[4,5-b]pyridin-3-ylmethyl)-[1,3,4]oxadiazol-2-ylsulfanyl]-N-aryl-propionamides (10-

18) reveal different activity depending on the substituent. Compounds 10, 11, 14, 15, and 18 

reveal anti-inflammatory activity at the level of 20.6–33.1 %, while the effect of compounds 

with halogen-containing substituents ranges from 36.5 to 41.3 %. Thus, a significant increase 

in the anti-inflammatory effect compared to Ibuprofen is achieved by modification of 3-(5-

mercapto-[1,3,4]oxodiazole-2-yl-methyl)-5,7-dimethyl-3H-thiazolo[4,5-b]pyridine-2-one, by 

the introduction of ethyl acetate or propionitrile substituent. 

4. Conclusions 

Based on the alkylation, cyanethylation, hydrolysis, and acylation reactions, the 

synthesis of new thiazolo[4,5-b]pyridin-2-ones was carried out. The structure of the obtained 

compounds and the interpretation of the performed chemical studies were confirmed by 

elemental analysis and NMR 1H spectroscopy. During the study of newly synthesized 

substances' anti-inflammatory activity in the carrageenan model of inflammatory edema of 

https://doi.org/10.33263/BRIAC126.72267238
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC126.72267238  

 https://biointerfaceresearch.com/ 7235 

white rats paws, we distinguished four highly active compounds with a pronounced anti-

inflammatory effect that exceeded the activity of the comparative drug Ibuprofen. It is a strong 

argument for studying “thiazolo[4,5-b]pyridine” structural “matrix” for developing potential 

anti-inflammatory agents. 

Funding 

This research received no external funding. 

Acknowledgments 

We are grateful Department of Pharmacology Danylo Halytsky Lviv National Medical 

University, Ukraine, for in vivo evaluation of the anti-inflammatory activity. 

Conflicts of Interest 

The authors declare no conflict of interest. 

References 

1. Brenner, P.; Krakauer, T. Regulation of Inflammation: A review of recent advances in anti- inflammatory 

strategies. Current Medicinal Chemistry 2003, 2, 274-283, https://doi.org/10.2174/1568014033483752. 

2. Pirlamarla, P.; Bond, R.M. FDA labeling of NSAIDs: Review of nonsteroidal anti-inflammatory drugs in 

cardiovascular disease. Trends Cardiovascular Medicine 2016, 26, 675-680, 

https://doi.org/10.1016/j.tcm.2016.04.011. 

3. Bacchi, S.; Palumbo, P.; Sponta, A.; Coppolino, M. Clinical pharmacology of non-steroidal anti-

inflammatory drugs: a review. Anti-Inflammatory & Anti-Allergy Agents in Medicinal Chemistry 2012, 11, 

52–64, https://doi.org/10.2174/187152312803476255. 

4. Wongrakpanich, S.; Wongrakpanich, A.; Melhado, K.; Rangaswami, J. A comprehensive review of non-

steroidal anti-inflammatory drug use in the elderly. Aging and disease 2018, 9, 143-150, 

https://doi.org/10.14336/AD.2017.0306. 

5. Kerru, N.; Gummidi, L.; Maddila S.; Gangu, K.; Jonnalagadda, S. A Review on recent advances in nitrogen-

containing molecules and their biological applications. Molecules 2020, 25, 1909‒1951, 

https://doi.org/10.3390/molecules25081909. 

6. Kumar, D.; Kumar, J. A Comprehensive Review of N-Heterocycles as Cytotoxic Agents. Current Medicinal 

Chemistry 2016, 23, 4338‒4394, https://doi.org/10.2174/0929867323666160809093930. 

7. Asif, M. A. Mini Review: Biological Significances of Nitrogen Hetero Atom Containing Heterocyclic 

Compounds. International Journal of Bioorganic Chemistry 2017, 2, 146‒152.  

8. Kaminskyy, D.; Kryshchyshyn, A.; Lesyk, R. 5-Ene-4-thiazolidinones – An efficient tool in medicinal 

chemistry. European Journal of Medicinal Chemistry 2017, 140, 542–594, 

https://doi.org/10.1016/j.ejmech.2017.09.031. 

9. Chaban, T.; Matiychuk, V. Approaches to synthesis and chemical modification of isorhodanine and its 

derivatives. Chemistry of Heterocyclic Compounds 2021, 57, 740–742, https://doi.org/10.1007/s10593-021-

02977-5. 

10. Kryshchyshyn, A.; Kaminskyy, D.; Karpenko, O.; Gzella, A.; Grellier P.; Lesyk, R. Thiazolidinone/thiazole 

based hybrids – New class of antitrypanosomal agents. European Journal of Medicinal Chemistry 2019, 174, 

292-308, https://doi.org/10.1016/j.ejmech.2019.04.052. 

11. Chaban, T.; Ogurtsov, V.; Chaban, I.; Myrko, I.; Harkov, S.; Leluykh, M. Synthesis of some new 4-

iminothiazolidine-2-ones as possible antioxidants agents. Pharmacia 2019, 66, 27-32, 

https://doi.org/10.3897/pharmacia.66.e35131. 

12. Chaban, Z.; Harkov, S.; Chaban, T.; Klenina, O.; Ogurtsov, V.; Chaban, I. Recent advances in synthesis and 

biological activity evaluation of condensed thiazoloquinazolines: A review. Pharmacia 2017, 64, 52-66. 

13. Smirnova, N.G.; Zavarzin, I.V.; Krayushkin, M.M. Synthesis of condensed thiazoles. Chemistry of 

Heterocyclic Compounds 2006, 42, 144-165, https://doi.org/10.1007/s10593-006-0064-8. 

14. Chaban, T.; Klenina, O.; Chaban, I.; Ogurtsov, V.; Harkov, S.; Lelyukh, M. Thiazolo[5,4-d]pyrimidines and 

thiazolo[4,5-d]pyrimidines: A review on synthesis and Pharmacological importance of their derivatives. 

Pharmacia 2018, 65, 54-70. 

https://doi.org/10.33263/BRIAC126.72267238
https://biointerfaceresearch.com/
https://doi.org/10.2174/1568014033483752
https://doi.org/10.1016/j.tcm.2016.04.011
https://doi.org/10.2174/187152312803476255
https://doi.org/10.14336/AD.2017.0306
https://doi.org/10.3390/molecules25081909
https://doi.org/10.2174/0929867323666160809093930
https://doi.org/10.1016/j.ejmech.2017.09.031
https://doi.org/10.1007/s10593-021-02977-5
https://doi.org/10.1007/s10593-021-02977-5
https://doi.org/10.1016/j.ejmech.2019.04.052
https://doi.org/10.3897/pharmacia.66.e35131
https://doi.org/10.1007/s10593-006-0064-8


https://doi.org/10.33263/BRIAC126.72267238  

 https://biointerfaceresearch.com/ 7236 

15. Chaban, T.; Ogurtsov, V.; Mahlovanyy, A.; Sukhodolska, N.; Chaban, I.; Harkov, S.; Matiychuk, V. 

Antioxidant properties of some novel derivatives thiazolo[4,5-b]pyridine. Pharmacia 2019, 66, 171-180, 

https://doi.org/10.3897/pharmacia.66.e36764. 

16. Klenina, O.; Drapak, I.; Chaban, T.; Ogurtsov, V.; Chaban, I.; Golos, I. QSAR studies of some thiazolo[4,5-

b]pyridines as novel antioxidant agents: enhancement of activity by some molecular structure parameters. 

Chemistry and Chemical Technology 2013, 7, 397-404, https://doi.org/10.23939/chcht07.04.397. 

17. Al-Thebeiti, M.S. Synthesis of some new thiazolo[3,2-a]pyridines and related heterocyclic systems. Il 

Farmaco. 2000, 55, 109-118, https://doi.org/10.1016/S0014-827X(99)00130-5. 

18. Chaban, T.; Matiychuk, V.; Ogurtsov, V.; Chaban, I.; Harkov, S.; Nektegaev, I. Synthesis and biological 

activity of some novel derivatives 5,7-dimethyl-6-phenylazo-3Н-thiazolo[4,5-b]pyridine-2-one. Pharmacia 

2018, 65, 51-62. 

19. Chaban, T.I.; Ogurtsov, V.V.; Matiychuk, V.S.; Chaban, I.G.; Demchuk, I.L.; Nektegayev, I.A. Synthesis, 

anti-inflammatory and antioxidant activities of novel 3H-thiazolo[4,5-b]pyridines. Acta Chimica Slovenica 

2019, 66, 103–111, http://dx.doi.org/10.17344/acsi.2018.4570. 

20. Chaban, T.I.; Matiychuk, V.S.; Ogurtsov, V.V.; Chaban, I.G.; Nektegayev, I.A. Development of effective 

anti-inflammatory drug candidates among novel thiazolopyridines. Ukrainian Biochemical Journal 2020, 92, 

132-139, https://doi.org/10.15407/ubj92.02.132. 

21. Chaban, T.I.; Matiichuk, Y.E.; Shyyka, O.Ya.; Chaban, I.G.; Ogurtsov, V.V.; Nektegayev, I.A.; Matiychuk, 

V.S. Synthesis, Molecular Docking and Biological Properties of Novel Thiazolo[4,5-b]pyridine derivatives. 

Acta Chimica Slovenica 2020, 67, 1035–1043, http://dx.doi.org/10.17344/acsi.2019.5439. 

22. Chaban, T.; Matiychuk, V.; Komarytsya, O.; Myrko, I.; Chaban, I.; Ogurtsov, V.; Nektegayev, I. Anti-

inflammatory properties of some novel thiazolo[4,5-b]pyridin-2-ones. Pharmacia 2020, 67, 121-127, 

https://doi.org/10.3897/pharmacia.67.e38969. 

23. Hegde, S.G.; Mahoney, M.D. Synthesis and herbicidal activity of 5-(haloalkyl)-substituted thiazolo[4,5-

b]pyridine-3(2H)-acetic acid derivatives. Journal of Agricultural and Food Chemistry 1993, 41, 2131–2134, 

https://doi.org/10.1021/jf00035a058. 

24. Chaban, T.; Klenina, O.; Drapak, I.; Ogurtsov, V.; Chaban, I.; Novikov, V. Synthesis of some novel 

thiazolo[4,5-b]pyridines and their tuberculostatic activity evaluation. Chemistry and Chemical Technology 

2014, 89, 287-292, https://doi.org/10.23939/chcht08.03.287. 

25. Victor, V.; Semenov, B.; Lichitsky, V.A.; Komogortsev, N.A.; Dudinov, A.M.; Krayushkin, M.M. Synthesis 

and anti-mitotic activity of 6,7-dihydro-4H-isothiazolo[4,5-b]pyridin-5-ones: In vivo and cell-based studies. 

European Journal of Medicinal Chemistry 2017, 125, 573-585, 

https://doi.org/10.1016/j.ejmech.2016.09.075. 

26. Chaban, T.I.; Panchuk, R.R.; Klenina, O.V.; Skorokhyd, N.R.; Ogurtsov, V.V.; Chaban, I.G. Synthesis and 

evaluation of anti-tumor activity of some thiazolo[4,5-b]pyridines. Biopolymers and Cell 2012, 25, 389-396, 

https://doi.org/10.7124/bc.000075. 

27. El-Hag, G.A.M.; Khalil, A.K.; Lamphon, R.Q.; El-Maghraby, A.A. Studies of Thiazolopyridines, Part 6: 

Synthesis and Antimicrobial Evaluation of Some Novel Thiazolo[3,2-a]Pyridine and Thiazolo[2′,3′:6,1]-

pyrido[2,3-d]pyrimidine Derivatives. Phosphorus, Sulfur, and Silicon and the Related Elements 2005, 180, 

1909-1919, https://doi.org/10.1080/104265090889620. 

28. Mahmoud, N.; Balamon, M. Synthesis of various fused heterocyclic rings from thiazolopyridine and their 

pharmacological and antimicrobial evaluations. Journal of Heterocyclic Chemistry 2020, 57, 3056-3070, 

https://doi.org/10.1002/jhet.4011. 

29. Othman, I.; Gad-Elkareem, M.; Radwan, H.; Badraoui, R.; Aouadi, K.; Snoussi, M.; Kadri, A. Synthesis, 

Structure-Activity Relationship and in silico Studies of Novel Pyrazolothiazole and Thiazolopyridine 

Derivatives as Prospective Antimicrobial and Anticancer Agents. Chemistry Select 2021 6, 7860-7872, 

https://doi.org/10.1002/slct.202101622. 

30. Rao, A.U.; Palani, A.; Chen, X.; Huang, Y.; Aslanian, R.G.; West, R.E.; Shirley, J.R.; Williams, M.; Ren-

Long, Wu.; Hwa, J.; Sondey, C.; Lachowicz, J. Synthesis and structure–activity relationships of 2-(1,4′-

bipiperidin-1′-yl)thiazolopyridine as H3 receptor antagonists. Bioorganic & Medicinal Chemistry Letters 

2009, 19, 6176-6180, https://doi.org/10.1016/j.bmcl.2009.09.006. 

31. Kulkarni, S.S.; Newman, A.H. Discovery of heterobicyclic templates for novel metabotropic glutamate 

receptor subtype 5 antagonists. Bioorganic & Medicinal Chemistry Letters 2007, 17, 2987–2991, 

https://doi.org/10.1016/j.bmcl.2007.03.066. 

32. Lin, R.; Johnson, S.; Connolly, P. Synthesis and evaluation of 2,7-diamino-thiazolo[4,5-d]pyrimidine 

analogues as anti-tumor epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors. Bioorganic & 

Medicinal Chemistry Letters 2009, 19, 2333-2337. https://doi.org/10.1016/j.bmcl.2009.02.067. 

33. Bebernitz, G.R; Beaulieu, V.; Dale, B.A.; Deacon, R.; Duttaroy, A.; Gao, J.; Grondine, M.S.; Gupta, R.C.; 

Kakmak, M.; Kavana, M.; Kirman, L.C.; Liang, J.; Maniara, W.M.; Munshi, S.; Nadkarni, S.S.; Schuster, 

H.F.; Stams, T.; Denny, I.S.; Taslimi, P.M.; Vash, B.; Caplan, S.L. Investigation of Functionally Liver 

Selective Glucokinase Activators for the Treatment of Type 2 Diabetes. Journal of Medicinal Chemistry 

2009, 52, 6142–6152, https://doi.org/10.1021/jm900839k. 

https://doi.org/10.33263/BRIAC126.72267238
https://biointerfaceresearch.com/
https://doi.org/10.3897/pharmacia.66.e36764
https://doi.org/10.23939/chcht07.04.397
https://doi.org/10.1016/S0014-827X(99)00130-5
http://dx.doi.org/10.17344/acsi.2018.4570
https://doi.org/10.15407/ubj92.02.132
http://dx.doi.org/10.17344/acsi.2019.5439
https://doi.org/10.3897/pharmacia.67.e38969
https://doi.org/10.1021/jf00035a058
https://doi.org/10.23939/chcht08.03.287
https://doi.org/10.1016/j.ejmech.2016.09.075
https://doi.org/10.7124/bc.000075
https://doi.org/10.1080/104265090889620
https://doi.org/10.1002/jhet.4011
https://doi.org/10.1002/slct.202101622
https://doi.org/10.1016/j.bmcl.2009.09.006
https://doi.org/10.1016/j.bmcl.2007.03.066
https://doi.org/10.1016/j.bmcl.2009.02.067
https://doi.org/10.1021/jm900839k


https://doi.org/10.33263/BRIAC126.72267238  

 https://biointerfaceresearch.com/ 7237 

34. Obushak, N.D.; Gorak, Y.I.; Matiichuk, V.S.; Lytvyn, R.Z. Synthesis of heterocycles based on arylation 

products of unsaturated compounds: XVII. Arylation of 2-acetylfuran and synthesis of 3-R-6-(5-aryl-2-furyl)-

7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazines. Russian Journal of Organic Chemistry 2008, 44, 1689-1694, 

https://doi.org/10.1134/S1070428008110213. 

35. Chaban, T.I.; Matiichuk, Y.E.; Matiychuk, V.S. Synthesis of 2H-thiopirano[3,4-c]pyrazol-7-one derivatives 

as the first example a new heterocyclic system. Russian Journal of General Chemistry 2020, 90, 1357-1361, 

https://doi.org/10.1134/S1070363220070257. 

36. Lozynska, L.; Tymoshuk, O.; Chaban, T. Spectrophotometric studies of 4-[n’-(4-imino-2-oxo-thiazolidin-5-

ylidene)-hydrazino]-benzenesulfonic acid as a reagent for the determination of Palladium. Acta Chimica 

Slovenica 2015, 62, 159-167.  

37. Klenina, O.; Chaban, T.; Zimenkovsky, B.; Harkov, S.; Ogurtsov, V.; Chaban, I.; Myrko, I. Qsar modeling 

for antioxidant activity of novel N3substituted 5,7-dimethyl-3Н-thiazolo[4,5-b]pyridin-2-ones. Pharmacia 

2017, 64, 49-71. 

38. Tsyalkovsky, V.M.; Kutsyk, R.V.; Matiychuk, V.S.; Obushak, N.D.; Klyufinskaya, T.I. Synthesis and 

antimicrobial activity of 5-(R1-benzyl)-2-(R 2-benzylidenehydrazono)-3-(2-furylmethyl)thiazolidin-4-ones. 

Pharmaceutical Chemistry Journal 2005, 39, 245-247, https://doi.org/10.1007/s11094-005-0126-8. 

39. Chaban, T.; Matiichuk, Y.; Сhulovska, Z.; Tymoshuk, O.; Chaban, I.; Matiychuk V. Synthesis and biological 

evaluation of new 4-oxo-thiazolidin-2-ylidene derivatives as antimicrobial agents. Archiv der pharmazie 

2021, 354, https://doi.org/10.1002/ardp.202100037. 

40. Lelyukh, M.; Adamchuk, S.; Harkov, S.; Chaban I.; Shelepeten, L., Chaban T. Synthetic approaches, 

chemical modification and biological activity of non-condensed 1,3,4-thiadiazole derivatives: A review. 

Pharmacia 2018, 65, 72-88. 

41. Tymoshuk, O.; Oleksiv, L.; Rydchuk, P.; Chaban, T.; Tymoshuk, S.; Matiychuk, V. Spectrophotometric 

Study of the Interaction of Platinum(IV) with New Derivatives of Azolidones. Chemistry and Chemical 

Technology 2020, 14, 139-145, https://doi.org/10.23939/chcht14.02.   

42. Chaban, T.; Klenina, O.; Harkov, S.; Ogurtsov, V.; Chaban, I.; Nektegaev I. Synthesis of some new N3 

substituted 6-phenylazo-3Н-thiazolo[4,5-b]pyridin-2-ones as possible anti-inflammatory agents. Pharmacia 

2017, 64, 16-30. 

43. Сhulovska, Z.; Drapak, I.; Chaban, T.; Ogurtsov, V.; Chaban, I.; Matiychuk V. Synthesis, anticancer and 

antioxidant properties of some 4-thioxo-thiazolidin-2-ones. European Chemical Bulletin 2021, 10, 147–154.  

44. Tymoshuk, O.S.; Oleksiv, L.V.; Fedyshyn, O.; Rydchuk, P.V.; Matiychuk, V.S., Chaban, T.I. A New Reagent 

for Spectrophotometric Determination of Ir (IV): 5-[2-(4-Hydroxyphenyl) hydrazineylidene]-4-

iminothiazolidin-2-one. Acta Chimica Slovenica 2020, 67, 970–976, 

http://dx.doi.org/10.17344/acsi.2020.6046. 

45. Rydchuk, P.V.; Tymoshuk, O.S.; Oleksiv, L.V.; Chaban, T.I.; Matiychuk, V.S. Voltammetric determination 

of pt(Iv) using 5-hydroxyimino-4-imino-1,3-thiazolidine-2-one. Methods and Objects of Chemical Analysis 

2019, 14, 130-139, https://doi.org/10.17721/moca.2019.130-139. 

46. Pokhodylo, N.T.; Teslenko, Y.O.; Matiychuk, V.S.; Obushak, M.D. Synthesis of 2,1-benzisoxazoles by 

nucleophilic substitution of hydrogen in nitroarenes activated by the azole ring. Synthesis 2009, 16, 2741-

2748, https://doi.org/10.1055/s-0029-1216875. 

47. Horishny, V.; Chaban, T.; Matiychuk, V. Synthesis and Primary Antitumor Screening of 5-Ylidene 

Derivatives of 3-(Morpholin-4-yl)-2-sulfanylidene-1,3-thiazolidin-4-one. Russian Journal of Organic 

Chemistry 2020, 56, 454-457, https://doi.org/10.1134/S1070428020030148. 

48. Chaban, T.I.; Ogurtsov, V.V.; Chaban, I.G.; Klenina, O.V.; Komarytsia, J.D. Synthesis and antioxidant 

activity evaluation of novel 5,7-dimethyl-3H-thiazolo[4,5-b]pyridines. Phosphorus, Sulfur Silicon related 

elements 2013, 188, 1611-1620, https://doi.org/10.1080/10426507.2013.777723. 

49. Tymoshuk, O.; Oleksiv, L.; Khvalbota, L.; Chaban, T.; Patsay, I. Spectrophotometric determination of ru(iv) 

using 5-hydroxyimino-4-imino-1,3-thiazolidin-2-one as a novel analytical reagent. Acta Chimica Slovenica 

2019, 66, 62–69, http://dx.doi.org/10.17344/acsi.2018.4448. 

50. Matiichuk, Y.; Ostapiuk, Y.; Chaban, T.; Ogurtsov, V.; Matiychuk, V. Synthesis and anticancer properties of 

n-(5-r-benzyl-1,3-thiazol-2-yl)-2,5-dimethyl-3-furamides. Biopolymers and Cell 2020, 36, 74-83, 

http://dx.doi.org/10.7124/bc.000A22. 

51. Chaban, T.I.; Matiichuk, Y.E.; Horishny, V.Y.; Chaban, I.G.; Matiychuk, V.S. Synthesis and Anticancer 

Activity of 2-aryl-3-methylbenzofuro[3,2-B]pyrazolo[4,3-E]azepine-4,11(2H,10H)-dione and 2-Aryl-3,7,9-

trimethylpyrido[3',2':4,5]thieno[3,2-b]pyrazolo[4,3-E]azepine-4,11(2H,10H)-diones. Russian Journal of 

Organic Chemistry 2020, 56, 813-818, https://doi.org/10.1134/S1070428020050139. 

52. Lelyukh, M.; Martynets, M.; Kalytovska, M.; Drapak, I.; Harkov, S.; Chaban, T.; Chaban, I.; Matiychuk, V. 

Approaches for synthesis and chemical modification of non-condensed heterocyclic systems based on 1,3,4-

oxadiazole ring and their biological activity: A review. Journal of Applied Pharmaceutical Science 2020, 10, 

151-165, https://doi.org/10.7324/JAPS.2020.1010016. 

53. Chaban, T.I.; Foliush, V.T.; Ogurtsov, V.V.; Matiychuk, V.S. Synthesis, Anti-Inflammatory Properties and 

Molecular Docking of 2-(5-Aryltetrazol-2-yl)-and 2-(1H-Tetrazol-5-ylsulphanyl)-N-Thiazol-2-ylacetamides. 

Russian Journal of Bioorganic Chemistry 2021, 47, 889–895, https://doi.org/10.1134/S1068162021040051. 

https://doi.org/10.33263/BRIAC126.72267238
https://biointerfaceresearch.com/
https://doi.org/10.1134/S1070428008110213
https://doi.org/10.1134/S1070363220070257
https://doi.org/10.1007/s11094-005-0126-8
https://doi.org/10.1002/ardp.202100037
https://doi.org/10.23939/chcht14.02
http://dx.doi.org/10.17344/acsi.2020.6046
https://doi.org/10.17721/moca.2019.130-139
https://doi.org/10.1055/s-0029-1216875
https://doi.org/10.1134/S1070428020030148
https://doi.org/10.1080/10426507.2013.777723
http://dx.doi.org/10.17344/acsi.2018.4448
http://dx.doi.org/10.7124/bc.000A22
https://doi.org/10.1134/S1070428020050139
https://doi.org/10.7324/JAPS.2020.1010016
https://doi.org/10.1134/S1068162021040051


https://doi.org/10.33263/BRIAC126.72267238  

 https://biointerfaceresearch.com/ 7238 

54. Ostapiuk, Y.V., Chaban, T.I., Matiychuk, V.S. Thiazolidine-2,4-dithione in the Knoevenagel/Hetero Diels–

Alder Domino Reaction. Russian Journal of Organic Chemistry 2020, 56, 1495-1497, 

https://doi.org/10.1134/S1070428020080242. 

55. Chaban, T.I.; Matiychuk, V.S. Synthesis of 2-Aryl-5-oxo-5H-thiopyrano[4,3-b]pyridine-7-carboxylic Acids 

as the First Representatives of a New Heterocyclic System. Russian Journal of General Chemistry 2020, 90, 

1578–1580, https://doi.org/10.1134/S1070363220080290. 

56. Matiichuk, V.S.; Frolov, D.A.; Pokhodylo, N.T.; Pavlyuk, V.V.; Obushak, M.D. Selective Formation of 

Products of Interrupted Feist-Benary Reaction under the Conditions of Hantzsch Pyrrole Synthesis. Russian 

Journal of Organic Chemistry 2018, 54, 799-801, https://doi.org/10.1134/S1070428018050238. 

57. Myrko, I.; Chaban, T.; Matiichuk, Y.; Arshad, M.; Matiychuk, V. Approaches for the synthesis, chemical 

modification and biological properties of n-acylphenothiazines. Current Chemistry Letters 2021, 10, 377–

392, https://doi.org/10.5267/j.ccl.2021.5.005. 

58. Chaban, T.I.; Zimenkovskii, B.S.; Komaritsa, I.D.; Chaban, I.G. Reaction of 4-iminothiazolidin-2-one with 

acetylacetone. Russian Journal of General Chemistry 2012, 48, 268-270, 

https://doi.org/10.1134/S1070428012020170. 

59. Chaban, T.; Klenina, O.; Zimenkovsky, B.; Chaban, I.; Ogurtsov, V.; Shelepeten, L. Synthesis of novel 

thiazolo[4,5-b]pyridines as potential biologically active substances. Der Pharma Chemica 2016, 8, 534-542. 

60. Morris, C. In the methodology for the study of anti-inflammatory activity, reference should also be made to 

carrageenan-induced paw edema in the rat and mouse. Methods in Molecular Biology 2003, 225, 115-121, 

https://doi.org/10.1385/1-59259-374-7:115.  

61. Pillai, A.D.; Rathod, P.D.; Franklin, P.X.; Padh, H.; Vasu K.K.; Sudarsanam, V. Design, synthesis, and SAR 

studies of some 5-aliphatic oximinoesters of thiophene as potential anti-inflammatory leads:comparative 

biological activity profile of aliphaticoximes vs aromatic oximes. Biochemical and Biophysical Research 

Communications 2004, 317, 1067-1074, https://doi.org/10.1016/j.bbrc.2004.03.148. 

https://doi.org/10.33263/BRIAC126.72267238
https://biointerfaceresearch.com/
https://doi.org/10.1134/S1070428020080242
https://doi.org/10.1134/S1070363220080290
https://doi.org/10.1134/S1070428018050238
https://doi.org/10.5267/j.ccl.2021.5.005
https://doi.org/10.1134/S1070428012020170
https://doi.org/10.1385/1-59259-374-7:115
https://doi.org/10.1016/j.bbrc.2004.03.148

