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Experimental Section 

NMR 1Н and 13С spectra were recorded on Bruker AV600 (600.13 and 150.9 MHz, 

respectively) spectrometer in DMSO-d6, internal standard was TMS. Melting points were 

determined on Stuart SMP 30. Control of reagent and products individuality, qualitative analysis 

of reaction mass was performed by TLC on Merck TLC Silica gel 60 F254 chromatographic plate; 

eluents: methanol, chloroform and their mixtures in various ratios. The chromatograms were 

visualized by UV or iodine vapor. 

Product purity was monitored by high performance liquid chromatography with high resolution 

mass spectrometric electrospray ionization detection (HPLC-HRMS-ESI) in combination with 

UV detection. The analyzes were performed on Agilent 1260 Infinity chromatograph (Agilent 

Technologies, CA, USA) and Agilent 6230 TOF LC/MS high-resolution time-of-flight mass 

detector. The ionization block was double electrospray; the signals were recorded in positive 

polarity; nebulizer N2 20 psig; desiccant gas N2, 6 ml min-1, 325 °C; mass detection range is 50-

2000 Da. Capillary voltage 4.0 kV, fragmentator +191 V, skimmer +66 V, OctRF 750 V. 

Poroshell 120 EC-C18 column (4.6 x 50 mm; 2.7 μm) was used. Gradient elution: 

acetonitrile/water (0.1% formic acid); flow rate 0.4 ml min-1. Software for processing research 

results - MassHunter Workstation/Data Acquisition V.06.00. 

 

Table S1 Yields of 2-(3-methyl-6-oxo-1-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]pyridin-

5-yl)-N-phenylacetamide 3l form reactants 1a and 2e depending on the reaction medium (reflux, 

10 h).  

 

Solvent Yield, % 

AcOH 35 

PriOH + AcOH, 10:1 65 

Toluene + AcOH, 10:1 15 

MeOH + AcOH, 10:1 45 

Dioxane + AcOH, 10:1 20 

DMF + AcOH, 10:1 45 
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General Procedure.  

Synthesis of N-aryl-2-(6-oxo-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]pyridin-5-yl)acetamides 

3a-k. A solution of N-arylitaconimide 2a-f (5 mmol) and 5-aminopyrazole 1a-d (5 mmol) is 

boiled in isopropyl alcohol (5 ml) in the presence of catalytic amounts of acetic acid for 8-15 h. 

The precipitate formed is filtered off and recrystallized from a 2:1 mixture of methanol and 

DMF. 

N-(3-Chloro-4-fluorophenyl)-2-(3-methyl-6-oxo-1-phenyl-4,5,6,7-tetrahydro-1H-

pyrazolo[3,4-b]pyridin-5-yl)acetamide 3a Yield 70% (1.4 g), light beige powdery compound, 

m.p. 253-255°C. 1H NMR, ((δ, ppm., J/Hz): 10.44 (s, 1H, NH); 10.23 (s, 1H, NH); 7.29-6.95 (m, 

8H, Ar); 3.01-3.09 (m, 1H, СН); 2.85 (dd, J = 15.6, J = 5.8, 1H, СН2exo); 2.78 (dd, J = 15.0, J = 

7.9, 1H, СН2endo); 2.49-2.53 (m, 1H, СН2exo); 2.46 (dd, 1H, J= 15.1, J = 7.8, СН2endo); 2.10 

(s, 3H, CH3).
13C NMR (δ, ppm): 171.8; 169.9; 152.8 (d, J = 230); 145.0; 138.1; 136.4; 129.1; 

126.5; 122.4; 120.3; 119.0; 116.9; 116.7 100.2; 37.4; 36.6; 21.9; 11.7; HRMS: m/z calcd: 

413.1176; found: 413.1171. 

N-(3-Chloro-2-methylphenyl)-2-(1-methyl-6-oxo-3-phenyl-4,5,6,7-tetrahydro-1H-

pyrazolo[3,4-b]pyridin-5-yl)acetamide 3b. Yield 75% (1.5 g), white powdery compound, m.p. 

252-254°C. 1H NMR, ((δ, ppm., J/Hz): 10.34 (s, 1H, NH); 9.56 (1H, s, NH); 7.50-7.16 (m, 8H, 

Ar); 3.03-3.09 (m, 1H, СН ); 2.91 (dd, J = 15.2, J = 6.0, 1H, СН2exo); 2.84 (dd, J = 15.1, J = 

7.1, 1H, СН2endo);  2.55-2.49 (m, 2H, СН2exo+СН2endo); 2.21 (s, 3H, CH3); 2.25 (s, 3H, CH3). 
13C NMR (δ, ppm): 172.0; 169.8; 145.0; 138.2; 138.1; 139.0; 133.7; 130.5; 129.1; 126.7; 126.5; 

125.9; 124.6; 122.4; 100.3; 37.8; 36.0; 22.0; 15.1; 11.8. HRMS: m/z calcd: 409.1427; found: 

409.1427. 

N-(4-Fluorophenyl)-2-(1-methyl-6-oxo-3-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]-

pyridin-5-yl)acetamide 3c. Yield 70% (1.3 g), white powdery compound, m.p. 252-254°C.1H 

NMR, ((δ, ppm., J/Hz): 10.43 (s, 1H, NH); 10.07 (1H, s, NH); 7.63-7.12 (m, 9H, Ar); 3.07-3.05 

(m, 1H, СН); 2.88 (dd, J = 15.5, J = 5.5, 1H, СН2exo); 2.82 (dd, J = 12.0, J = 7.1, 1H, СН2endo); 

2.53-2.46 (m, 2H, СН2exo+СН2endo); 2.11(s, 3H, CH3). 
13C NMR (δ, ppm): 172.0; 169.5; 157.8 

(d, J = 240); 145.1; 138.2-138.1; 135.7; 129.2; 126.6; 122.4; 120.8; 120.7; 115.3; 115.1; 100.3; 

37.6; 36.6; 22.0; 11.8. HRMS: m/z calcd: 379.1566; found: 379.1568. 

N-(4-Chlorophenyl)-2-(1-methyl-6-oxo-3-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]-

pyridin-5-yl)acetamide 3d. Yield 65% (1.3 g), white powdery compound, m.p. 265-267°C.1H 

NMR, ((δ, ppm., J/Hz): 10.42 (s, 1H, NH); 10.14 (1H, s, NH); 7.63-7.34 (m, 9H, Ar); 3.07-3.05 

(m, 1H, СН ); 2.90-2.87 (m, 1H, СН2exo); 2.85-2.82 (m, 1H, СН2endo); 2.53-2.46 (m, 2H, 

СН2exo+СН2endo); 2.12(s, 3H, CH3). 13C NMR (δ, ppm): 172.0; 169.8; 145.1; 138.3; 138.2; 

138.1; 129.2; 128.6; 126.6; 126.5; 122.5; 120.6; 100.4; 37.5; 36.7; 22.0; 11.9. HRMS: m/z calcd: 

395.1270; found: 395.1272. 

N-(3-Chloro-2-methylphenyl)-2-(6-oxo-1,3-diphenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]-

pyridin-5-yl)acetamide 3e. Yield 75% (1.5 g), white powdery compound, m.p. 276-278°C. 1H 

NMR, ((δ, ppm., J/Hz): 10.60 (s, 1H, NH); 9.69 (s, 1H, NH); 7.71-7.18 (m, 13H, Ar); 3.13-3.09 

(m, 1H, СН); 3.92-2.89 (m, 2H, СН2exo + СН2endo); 2.61-2.50 (m, 2H, СН2exo + СН2endo); 

2.22 (s, 3H, CH3). 13C NMR (δ, ppm): 171.9; 169.9; 146.9; 139.3; 138.0; 133.7; 133.0; 130.6; 

129.3; 128.7; 127.9; 126.7; 126.4; 125.9; 124.7; 123.1; 99. 4;37.8; 35.9; 23.5; 15.1. HRMS: m/z 

calcd: 409.1427; found: 409.1428. 

N-(3-Chloro-4-fluorophenyl)-2-(6-oxo-1,3-diphenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]-

pyridin-5-yl)acetamide 3f. Yield 75% (1.8 g), white powdery compound, m.p. 228-230°C. 1H 

NMR, ((δ, ppm., J/Hz): 10.59 (s, 1H, NH); 10.29 (s, 1H, NH); 7.93-7.33 (m, 13H, Ar); 3.11-3.17 

(m, 2H, СН + СН2exo); 2.89-2.94 (m, 2H, СН2exo + СН2endo); 2.59 (dd, J = 15.8, J = 6.1, 1H, 

СН2 endo). 13C NMR (δ, ppm): 171.8; 169.9; 152.9 (d, J = 240); 146.9; 139.3; 137.9; 136.5; 
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133.0; 129.5; 129.3; 128.7; 128.5; 127.9; 127.3; 126.5; 125.9; 124.7; 123.1; 118.9; 116.9; 116.7; 

99.5; 39.0; 36.4; 23.5; 21.6. HRMS: m/z calcd: 475.1332; found: 475.1331. 

2-(6-Oxo-1,3-diphenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]pyridine-5-yl)-N-

phenylacetamide 3g. Yield 65% (1.4 g), white powdery compound, m.p. 265-267°C. 1H NMR, 

((δ, ppm., J/Hz): 10.57 (s, 1H, NH); 10.00 (s, 1H, NH); 7.68-6.98 (m, 15H, Ar); 3.08-3.15(m, 

2H,СН + СН2exo); 2.89-2.94 (m, 2H,СН2exo + СН2endo); 2.54 (dd, J = 15.8, J = 6.6, 1H, СН2 

endo). 13C NMR (δ, ppm): 171.8; 169.9; 153.9; 151.9; 146.9; 139.3; 137.9; 136.5; 133.0; 129.5; 

129.3; 128.7; 128.5; 127.9; 127.3; 126.5; 125.9; 124.7; 123.1; 118.9; 116.9; 116.7; 99.5; 39.0; 

36.4; 23.5; 21.6. HRMS: m/z calcd: 423.1817; found: 423.1817 

N-(4-Methoxyphenyl)-2-[6-oxo-3-phenyl-1-(p-tolyl)-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]-

pyridine-5-yl]acetamide 3h. Yield 60% (1.4 g), white powdery compound, m.p. 287-289°C. 1H 

NMR, ((δ, ppm., J/Hz): 10.42 (s, 1H, NH); 9.94 (s, 1H, NH); 7.69-6.86 (m, 13H, Ar); 3.71 (s, 3H 

CH3); 3.29-3.12(m, 2H, СН+СН2exo); 2.89-2.86 (m, 2H, СН2exo+СН2endo); 2.59-2.56 (m, 1H, 

СН2endo); 2.37 (s, 1H, CH3);
13C NMR (δ, ppm): 171.8; 168.9; 154.9; 149.6; 139.1; 136.6; 

135.5; 133.0; 132.5; 129.6; 128.6; 127.7; 126.3; 123.0; 120.5; 113.7; 99.2; 55.0; 37.5; 36.2; 23.5; 

20.5. HRMS: m/z calcd: 467.2079; found: 467.2076. 

N-(3-Chloro-4-fluorophenyl)-2-[6-oxo-1-phenyl-3-(p-tolyl)-4,5,6,7-tetrahydro-1H-

pyrazolo[3,4-b]pyridin-5-yl]acetamide 3i. Yield 65% (1.6 g), white powdery compound, m.p. 

245-247°C.1H NMR, ((δ, ppm., J/Hz): 10.56 (s, 1H, NH); 10.25 (s, 1H, NH); 7.92-7.25(m, 12H, 

Ar); 3.12-3.10 (m, 2H, СН+СН2exo); 2.92-2.87 (m, 2H, СН2exo + СН2endo); 2.59-2.57 (m, 1H, 

СН2endo); 2.34 (s, 1H, CH3). 
13C NMR (δ, ppm): 171.8; 169.9; 152.9 (d, J = 237);  150.00; 

137.9; 137.2; 136.5; 130.2; 129.3; 127.2; 126.4; 123.1; 120.4; 119.2; 119.0; 117.0; 116.8; 37.5; 

36.4; 23.5; 20.8. HRMS: m/z calcd: 489.1489; found: 489.1486. 

2-[6-Oxo-1-phenyl-3-(p-tolyl)-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]pyridin-5-yl)-N-

phenylacetamide 3j. Yield 65% (1.4 g), white powdery compound, m.p. 253-255°C.1H NMR, 

((δ, ppm., J/Hz): 10.56 (s, 1H, NH); 10.02 (s, 1H, NH); 7.59-7.02 (m, 14H, Ar);3.13-3.10(m, 2H, 

СН+СН2exo); 2.92-2.86 (m, 2H, СН2endo + СН2exo); 2.50 (m, 1H, СН2endo ); 2.33 (s, 1H, 

CH3). 
13C NMR (δ, ppm): 171.9; 169.5; 147.0; 139.2; 138.0; 130.2; 129.3; 128.7; 127.2; 126.7; 

123.1; 119.0; 99.3; 37.5; 36.5; 23.5; 20.8. HRMS: m/z calcd: 437.1973; found: 437.1972 

N-(4-Nitrophenyl)-2-[6-oxo-1-phenyl-3-(p-tolyl)-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]-

pyridin-5-yl)acetamide 3k. Yield 70% (1.7 g), yellow powdery compound, m.p. 256-258°C. 
1H NMR, ((δ, ppm., J/Hz): 10.65 (s, 1H, NH); 10.56 (s, 1H, NH); 8.22-7.26 (m, 13H, Ar); 3.15-

3.12 (m, 2H, СН + СН2exo); 2.99-2.97 (m, 2H, СН2endo + СН2exo); 2.91-2.89 (m, 1H, 

СН2endo ); 2.33 (s, 1H, CH3). 
13C NMR (δ, ppm): 171.6; 170.6; 146.9; 145.3; 141.9; 139.1; 

137.9; 137.1; 129.2; 129.2; 127.1; 126.3; 124.9; 123.0; 118.6; 99.3; 37.3; 36.6; 23.4; 20.7. 

HRMS: m/z calcd: 482.1824; found: 482.1821. 

2-(3-Methyl-6-oxo-1-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-b]pyridin-5-yl)-N-

phenylacetamide 3l. Yield 65% (1,2 g), yellow powdery compound, m.p. 250-253°C.1H NMR, 

((δ, ppm., J/Hz): 10.35 (s, 1H, NH); 10.20 (s, 1H, NH); 7.65-7.10 (m, 10H, Ar); 3.00-2.96 (m, 

1H, СН); 2.87 (dd, 1H, J = 15.3, J = 5.7, СН2exo); 2.78 (dd, 1H, J = 15.0, J = 7.2, СН2endo); 

2.53-2.44 (m, 2H, СН2exo + СН2endo); 2.10 (s, 3H, CH3).
 13C NMR (δ, ppm): 173.2; 170.3; 

145.3; 139.9; 139.8; 139.2; 129.5; 129.2; 126.5; 123.4; 122.5; 119.5; 119.4; 100.1; 38.1; 37.8; 

26.0; 22.9; 12.4. HRMS: m/z calcd: 361.1660; found: 361.1660. 
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LCMS 3i 
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