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[bookmark: _Toc57150081][bookmark: _Hlk39346347]
Experimental Procedures
[bookmark: _Toc57150082]Materials and Methods
IR spectra were recorded on an Infralum FT-801 spectrometer in KBr pellets. 1Н and 13C NMR spectra were acquired on a Bruker DRX400 instrument (400 and 100 MHz, respectively) using CDCl3 or DMSO-d6 the internal standard was TMS or residual solvent signals (7.25 and 77.0 ppm in the case of CDCl3 for 1Н and 13C nuclei, respectively; 2.49 and 39.9 ppm 1Н and for 13C nuclei in DMSO-d6). Elemental analysis was performed on a Carlo Erba EA 1106 automatic CHN-analyzer. The reaction progress and purity of the obtained compounds were controlled by TLC on Sorbfil AF-A-UV plates, visualization in iodine vapor and under UV light. Melting points were determined using a Koffler hot bench.
[bookmark: _Toc57150083]Starting Materials Preparation
1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)ethan-1-one 4 and 1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-phenylprop-2-en-1-one 5 was synthesized according to a published procedure [25, 26].
[bookmark: _Hlk53882785][bookmark: _Toc57150084]General procedure for the synthesis of pyridylchalcones 6a-e, 7a–e
[bookmark: _Hlk53882071][bookmark: _Hlk53882492]A solution of KOH (0.2 g (4 mmol) in H2O (3 ml) and EtOH (15 ml) was cooled in an ice bath (0-5 °C). Then 3-acetyl-5-nitro-6-phenylpyridine 4 or 5 (4 mmol) in CH2Cl2 (1 ml) was added, and the constantly stirred mixture was treated by dropwise addition of the appropriate aromatic aldehyde (4 mmol). A precipitate of pyridylchalcone 6a-e, 7a–e formed after 10 min. The mixture was stirred at room temperature for additional 3 h. Then the precipitate is filtered, washed with a water-alcohol solution and dried in air. The crude product was purified by recrystallization from an appropriate solvent.
	

	1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-phenylprop-2-en-1-one (6a). White crystals; m.p.: 138-140 °C (2-PrOH); yield: 1.13 g (92%); (KBr):  = 1668 (C=O), 1530, 1334 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.63 (s, 3H, CH3), 6.43 (dd, J = 3.7 Hz, 1.9 Hz, 1H, H-4 furan), 6.73 (d, J = 3.7 Hz, 1H, H-3 furan), 6.82 (d, J = 16.0 Hz, 1H, 2-CH=), 7.30 (d, J = 16.0 Hz, 31H, -CH=), 7.36 – 7.43 (m, 3H, H-3',4',5' Ph), 7.45 – 7.52 (m, 6H, H-5 furan, H-3,4,5 Ph, H-2',6' Ph), 7.63 – 7.66 (m, 2H, H-2,6 Ph) ppm; 13C NMR (100 MHz, CDCl3):  = 23.3 (CH3), 112.5, 114.8, 126.4, 128.0 (2C Ar), 128.6 (2C Ar), 128.87 (2C Ph), 128.97, 129.0 (2C Ph), 130.1, 131.3, 131.6, 133.7, 135.3, 142.2, 143.3, 145.5, 146.8, 150.7, 157.1, 194.8 (C=O) ppm; anal. calcd for C25H18N2O4: C 73.16, H 4.42, N 6.83, found C 73.47, H 4.71, N 6.63.

	

	1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-phenylprop-2-en-1-one (7a). White crystals; m.p.: 155-156 °C (2-PrOH); yield: 992 mg (96%); IR (KBr):  = 1665 (С=О), 1505, 1331 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.80 (s, 3H, CH3), 7.18 (d, J = 15.3, 1H, 2-CH=), 7.45 - 7.51 (m, 6H, 3-CH=, H-2',3',4',5',6' Ph), 7.59 - 7.64 (m, 5H, H-2,3,4,5,6 Ph), 8.29 (s, 1H, H-4 pyridine) ppm; 13C NMR (100 MHz, CDCl3):  = 24.0 (CH3), 124.8, 128.3 (2C Ph), 128.8 (4C Ph), 129.2 (2C Ph), 130.2, 131.6, 132.1, 132.7, 133.7, 135.9, 143.5, 147.9, 153.3, 160.7, 192.0 (C=O) ppm; anal. calcd for C21H16N2O3: C 73.24, H 4.68, N 8.13, found C 73.48, H 4.41, N 8.36.

	

	3-(furan-2-yl)-1-(4-(furan-2-yl)-2-methyl-5-nitro-phenylpyridin-3-yl)prop-2-en-1-one (6b). Bright-beige crystals; m.p.: 150-152 °C (2-PrOH); yield: 1.10 g (94%); IR (KBr):  = 1623 (C=O), 1543, 1375 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.62 (s, 3H, CH3), 6.44 (dd, J = 3.7 Hz, 1.8 Hz, 1H, H-4' furan), 6.50 (dd, J = 3.7 Hz, 1.8 Hz, 1H, H-4 furan), 6.66 – 6.75 (m, 3H, 2-CH=, H-3 furan, H-3' furan), 7.06 (d, J = 16.0 Hz, 1H, 3-CH=), 7.46 – 7.50 (m, 4H, H-3,4,5 Ph, H-5' furan), 7.52 (d, J = 1.3 Hz, 1H,  H-5 furan), 7.60 – 7.64 (m, 2H, H-2,6 Ph) ppm; 13C NMR (100 MHz, CDCl3):  = 23.2 (CH3), 112.4, 113.0, 114.9, 117.7, 123.7, 128.0 (3C Ph), 128.9 (3C Ph), 130.0, 131.6, 132.4, 135.4, 143.3, 145.5, 146.0, 150.3, 150.7, 157.0, 194.3 (C=O) ppm; anal. calcd for C23H16N2O5: C 69.00, H 4.03, N 7.00, found C 69.31, H 4.22, N 7.30.

	

	3-(furan-2-yl)-1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)prop-2-en-1-one (7b). Yellow crystals; m.p.: 160-161 °C (2-PrOH); yield: 712 mg (71%); IR (KBr):  = 1657 (C=O), 1504, 1326 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.80 (s, 3H, CH3), 6.55 (br. s, 1H, H-4 furan), 6.80 (d, J = 3.0 Hz, 1H, H-3 furan), 7.07 (d, J = 15.2 Hz, 1H, 2-CH=), 7.41 (d, J = 15.2 Hz, 1H, 3-CH=), 7.46 - 7.50 (m, 3H, H-3,4,5 Ph), 7.58 (m, 3H, H-5 furan, H-2,6 Ph), 8.30 (s, 1H, H-4 pyridine) ppm; 13C NMR (100 MHz, CDCl3):  = 24.1 (CH3), 113.1, 118.2, 121.7, 128.3 (2C Ph), 128.8 (2C Ph), 130.1, 132.1, 132.8, 132.9, 135.9, 143.5, 146.1, 150.7, 153.3, 160.8, 191.0 (C=O) ppm; anal. calcd for C19H14N2O4: C 68.26, H 4.22, N 8.38, found C 68.10, H 4.01, N 8.19.

	

	1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-(thiophen-2-yl)prop-2-en-1-one (6c). Beige crystals; m.p.: 148-149 °C (2-PrOH); yield: 1.20 g (95%); IR (KBr):  = 1643 (C=O), 1530, 1375 (NO2) cm-1;  1H NMR (400 MHz, CDCl3):  = 2.64 (s, 3H, CH3), 6.45 (br. s, 1H, H-4 furan), 6.62 (d, J = 16.8 Hz, 1H, 2-CH=), 6.75 (d, J = 3.1 Hz, 1H, H-3 furan), 7.08 (t, J = 4.6 Hz, 1H, H-4 thiophene), 7.30 (d, J = 3.1 Hz, 1H, Н-3 thiophene), 7.43 (d, J = 16.8 Hz, 1Н, 3-CH=),  7.41 – 7.52 (m, 6H, H-3,4,5 Ph, H-5 furan, H-5 thiophene), 7.62 – 7.68 (m, 2H, H-2,6 Ph) ppm; 13C NMR (100 MHz, CDCl3):  = 23.3 (CH3), 112.4, 114.9, 125.0, 128.0 (2C Ph), 128.6, 128.9 (2C Ph), 128.9, 130.1, 130.4, 131.5, 132.9, 135.3, 139.0, 139.1, 142.2, 143.3, 145.5, 150.7, 157.1, 194.1 (C=O) ppm; anal. calcd for C23H16N2O4S: C 66.34, H 3.87, N 6.73, found C 66.14, H 4.05, N 6.55.

	

	1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-(thiophen-2-yl)prop-2-en-1-one (7c). Bright-yellow crystals; m.p.: 166-168 °C (2-PrOH); yield: 746 mg (71%); IR (KBr):  = 1656 (C=O), 1503, 1323 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.79 (s, 3H, CH3), 6.95 (d, J = 16.8 Hz, 1H, 2-CH=), 7.14 (d, J = 4.6 Hz, 1H, H-4 thiophene), 7.40 (d, J = 3.0 Hz, 1H, H-3 thiophene), 7.47 - 7.55 (m, 4H, H-5 thiophene, H-3,4,5 Ph), 7.61 (d, J = 4.5 Hz, 2H, H-2,6 Ph), 7.75 (d, J = 15.3, 1H, 3-CH=), 8.28 (s, 1H, H-4 pyridine) ppm; 13C NMR (100 MHz, CDCl3):  = 24.0 (CH3), 123.3, 128.2 (2C Ph), 128.7, 128.8 (2C Ph), 130.2, 130.7, 132.0, 132.7, 133.4, 135.8, 139.2, 140.0, 143.4, 153.2, 160.6, 191.2 (C=O) ppm; anal. calcd for C19H14N2O3S: C 65.13, H 4.03, N 8.00, found C 65.41, H 4.29, N 7.81.

	

	1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-(3-nitrophenyl)prop-2-en-1-one (6d). Bright-beige crystals; m.p.: 146-148 °C (2-PrOH-CHCl3); yield: 1.30 g (98%); IR (KBr):  = 1656 (C=O), 1530, 1353 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.64 (s, 3H, CH3), 6.45 (br. s, 1H, H-4 furan), 6.75 (d, J = 3.1 Hz, 1H, H-3 furan), 6.86 (d, J = 16.8 Hz, 1H, 2-CH=), 7.34 (d, J = 16.8 Hz, 1H, 3-CH=), 7.45 -7.52 (m, 4H, H-3,4,5 Ph, H-5 furan), 7.58 (t, J = 8.4 Hz, 1H, H-5 Ar), 7.63-7.65 (m, 2H, H-2,6 Ph), 7.76 (d, J = 7.6 Hz, 1H, H-6 Ar), 8.24 (d, J = 9.1 Hz, 1H, H-4 Ar), 8.30 (s, 1H, H-2 Ar) ppm; 13C NMR (100 MHz, CDCl3):  = 23.4 (CH3), 112.7, 115.0, 122.8, 125.3, 128.0 (2C Ph), 128.6, 128.9 (2C Ph), 129.0, 130.2, 130.3, 131.0, 133.9, 135.2, 135.5, 142.1, 142.9, 143.2, 145.7, 148.6, 151.1, 157.2, 193.9 (C=O) ppm; anal. calcd for C25H17N3O6: C 65.93, H 3.76, N 9.23, found C 65.69, H 3.98, N 9.00.

	

	1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-(3-nitrophenyl)prop-2-en-1-one (7d). White crystals; m.p.: 183-185 °C (2-PrOH-CHCl3); yield: 689 mg (59%); IR (KBr):  = 1669 (С=О), 1605, 1366 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.85 (s, 3H, CH3), 7.33 (d, J = 15.2 Hz, 1H, 2-CH=), 7.50 - 7.54 (m, 3H, H-3,4,5 Ph), 7.62 - 7.65 (m, 2H, H-2,6 Ph), 7.67 - 7.73 (m, 2H, 3-CH=, H-5 Ar), 7.95 (d, J = 7.6 Hz, 1H, H-6 Ar), 8.33 (d, J = 7.6 Hz, 1H, H-4 Ar), 8.36 (s, 1H, H-2 Ar), 8.50 (s, 1H, H-4 pyridine).  13C (100 MHz, CDCl3, δ ppm):  = 24.3 (CH3), 123.0, 125.6, 126.9, 128.3 (2C Ph), 128.9 (2C Ph), 130.3, 130.4, 131.9, 132.3, 134.2, 135.5, 135.7, 143.4, 144.3, 148.7, 153.8, 161.0, 190.8 (C=O) ppm; anal. calcd for C21H15N3O5: C 64.78, H 3.88, N 10.79, found C 64.91, H 3.63, N 10.58.

	

	3-(4-fluorophenyl)-1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)prop-2-en-1-one (6e). Bright-beige crystals; m.p.: 136-138 °C (2-PrOH); yield: 1.30 g (99%); IR (KBr):  = 1670 (C=O), 1532, 1319 (NO2) cm-1;  1H (400 MHz, CDCl3):  = 2.63 (s, 3H, CH3), 6.44 (br. s, 1H, H-4 furan), 6.72 - 6.76 (m, 2H, 2-CH=, H-3 furan), 7.08 (t, J = 8.4 Hz, 2H, H-3,5 Ar), 7.26 (d, J = 15.2 Hz, 1H, 3-CH=), 7.46 - 7.55 (m, 6H, H-5 furan, H-3,4,5 Ph, H-2,6 Ar), 7.62 - 7.68 (m, 2H, H-2,6 Ph) ppm; 13C NMR (100 MHz, CDCl3):  = 23.3 (CH3), 112.5, 114.8, 116.3 (d, 2JC-F = 22.1 Hz, 2C Ar), 126.0, 128.0 (2C Ph), 128.9 (2C Ph), 128.95, 130.0, 130.1, 130.6 (d, 3JC-F = 8.6 Hz, 2C Ar), 131.5, 135.3, 142.1, 143.3, 145.4, 145.5, 150.8, 157.1, 164.4 (d, 1JC-F = 253.1 Hz), 194.6 (C=O) ppm; anal. calcd for C25H17FN2O4: C 70.09, H 4.00, N 6.54, found C 70.34, H 3.79, N 6.71. 

	

	3-(4-fluorophenyl)-1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)prop-2-en-1-one (7e). White crystals; m.p.: 173-174 °C (2-PrOH); yield: 869 mg (80%); IR (KBr):  = 1666 (C=O), 1510, 1345 (NO2) cm-1;  1H NMR (400 MHz, CDCl3):  = 2.79 (s, 3H, CH3), 7.07 - 7.15 (m, 3H, 2-CH=, H-3,5 Ar), 7.46 - 7.51 (m, 3H, 3-CH=, H-2,6 Ar), 7.54 - 7.63 (m, 5H, H-2,3,4,5,6 Ph), 8.28 (s, 1H, H-4 pyridine) ppm; 13C NMR (100 MHz, CDCl3):  = 24.0 (CH3), 116.5 (d, 2JC-F = 22.1 Hz, 2C Ar), 124.4, 128.3 (2C Ph), 128.8 (2C Ph), 130.1, 130.2, 130.8 (d, 3JC-F = 8.6 Hz, 2C Ar), 132.1, 132.6, 135.8, 143.5, 146.4, 153.3, 160.7, 164.6 (d, 1JC-F = 254.0 Hz), 191.6 (C=O) ppm; anal. calcd for C21H15FN2O3: C 69.61, H 4.17, N 7.73, found C 69.39, H 4.38, N 7.50.



[bookmark: _Toc57150085][bookmark: _Hlk53884480]General procedure for the synthesis of 4,5-dihydro-1H-pyrazoles 8a-e, 9a-e
[bookmark: _Hlk53882806]A solution of N2H4·H2O (0.3 ml, 5 mmol) in i-PrOH (4 ml) was constantly stirred and treated by dropwise addition of a solution of the appropriate pyridylchalcone 6a-e or 7a-e (0,5 mmol) in AcOH (10 ml). The mixture was refluxed for 20 h, then it was cooled and poured into ice–water mixture (50 ml). The formed precipitate of 4,5-dihydro-1H-pyrazole 8a-e, 9a-e was filtered off, washed with H2O and air-dried. The crude product was purified by recrystallization or by silica gel column chromatography (compound 8b).
	

	1-[3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-phenyl-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8a). Beige crystals; m.p.: 198-200 °C (2-PrOH); yield: 137 mg (59%); IR (KBr):  = 1670 (C=O), 1536, 1350 (NO2) cm-1;  1H (400 MHz, CDCl3):  = 2.40 (s, 3H, COCH3), 2.55 (dd, 2J = 16.8 Hz, 3J = 4.6 Hz, 1H, 4-CH2 pyrazole), 2.74 (s, 3H, CH3), 3.29 (dd, 2J = 18.4 Hz, 3J = 12.3 Hz, 1H, 4-CH2 pyrazole), 5.62 (dd, 3J = 10.7 Hz, 3J = 4.6 Hz1H,, 5-CH pyrazole), 6.36 (br. s, 1H, H-4 furan), 6.64 (d, J = 3.1, 1H, H-3 furan), 7.17 (br. s, 3H, H-3',4',5' Ph), 7.27 – 7.32 (m, 1H, H-4 Ph), 7.33 - 7.39 (m, 2H, H-2',6' Ph), 7.48 (s, 3H, H-3,5 Ph, H-5 furan), 7.60 (d, J = 7.6 Hz, 2H, H-2',6' Ph) ppm; 13C NMR (100 MHz, CDCl3):  = 21.9 (CH3), 24.2 (COCH3), 45.5 (4-CH2 pyrazole), 59.6 (5-CH pyrazole), 112.1, 114.4, 124.7, 125.3 (2C Ph), 127.7, 127.9 (3C Ph), 128.9 (4C Ph), 130.1, 131.0, 135.2, 140.9, 143.3, 145.3, 150.4, 152.1, 159.2, 169.0 (COCH3) ppm; anal. calcd for C27H22N4O4: C 69.52, H 4.75, N 12.01, found C 69.31, H 4.97, N 12.26.

	

	1-[3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-phenyl-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9a). Yellow crystals; m.p.: 191-193 °C (2-PrOH); yield: 96 mg (48%); IR (KBr):  = 1670 (C=O), 1536, 1350 (NO2) cm-1; 1H (400 MHz, CDCl3, δ ppm):  = 2.45 (s, 3H, COCH3), 3.05 (s, 3H, CH3), 3.26 (dd, 2J = 16.8 Hz, 3J = 4.6 Hz, 1H, 4-CH2 pyrazole), 3.87 (dd, 2J = 16.8 Hz, 3J = 12.2 Hz, 1H, 4-CH2 pyrazole), 5.64 (dd, 3J = 12.2 Hz, 3J = 4.6 Hz, 1H, 5-CH pyrazole), 7.22 – 7.36 (m, 5H, H-2',3',4',5',6' Ph), 7.49 (m, 3H, H-3,4,5 Ph), 7.59 (d, J = 7.63 Hz, 2H, H-2,6 Ph), 8.10 (s, 1H, H-4 pyridine) ppm; 13C NMR (100 MHz, CDCl3):  = 22.1 (CH3), 27.2 (COCH3), 43.9 (4-CH2 pyrazole), 59.6 (5-CH pyrazole), 125.1, 125.4 (2C Ph), 128.0, 128.3 (2C Ph), 128.8 (2C Ph), 129.1 (2C Ph), 130.1, 131.9, 135.8, 141.0, 143.7, 150.2, 151.4, 161.1, 169.0 (COCH3) ppm; anal. calcd for C23H20N4O3: C 68.99, H 5.03, N 13.99, found C 68.78, H 5.2, N 14.20.

	

	1-[5-(furan-2-yl)-3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8b). Beige crystals; m.p.: 176-178 °C (SiO2, EtOAc-hexane (1:3)); yield: 68 mg (30%); IR (KBr):  = 1665 (C=O), 1542, 1358 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.32 (s, 3H, COCH3), 2.77 (s, 3H, CH3), 2.97 (dd, 2J = 18.3 Hz, 3J = 6.1 Hz, 1H, 4-CH2 pyrazole), 3.11 (dd, 2J = 18.3 Hz, 3J = 12.2 Hz, 1H, 4-CH2 pyrazole), 5.66 (dd, 3J = 12.2 Hz, 3J = 4.6 Hz, 1H, 5-CH pyrazole), 6.33 (d, 3J = 4.6 Hz, 1H, H-4' furan), 6.36 (d, 3J = 3.1 Hz, 1H, H-3' furan), 6.50 (br. s, 1H, H-4 furan), 6.71 (d, J = 3.1 Hz, 1H, H-3 furan), 7.34 (br. s, 1H, H-5' furan), 7.45 – 7.54 (m, 4H, H-3,4,5 Ph, H-5 furan), 7.60 - 7.62 (m, 2H, H-2,6 Ph) ppm; 13C NMR (100 MHz, CDCl3):  = 22.0 (CH3), 24.0 (COCH3), 41.2 (4-CH2 pyrazole), 53.3 (5-CH pyrazole), 107.9, 110.7, 112.3, 114.7, 124.5, 128.0 (2C Ph), 128.9 (2C Ph), 130.2, 130.9, 135.3, 142.0, 143.0, 143.5, 145.5, 150.7, 151.3, 152.4, 159.4, 169.2 (COCH3) ppm; anal. calcd for C25H20N4O5: C 65.78, H 4.42, N 12.27, found C 65.55, H 4.14, N 12.53.

	

	1-[5-(furan-2-yl)-3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9b). Bright-yellow crystals; m.p.: 141-142 °C (CHCl3-hexane); yield: 59 mg (30%); IR (KBr):  = 1667 (C=O), 1545, 1347 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.42 (s, 3H, -COCH3), 3.04 (s, 3H, CH3), 3.56 (dd, 2J = 16.7 Hz, 3J = 4.6 Hz, 1H, 4-CH2 pyrazole), 3.70 (dd, 2J = 18.4 Hz, 3J = 10.6 Hz, 1H, 4-CH2 pyrazole), 5.74 (dd, 3J = 10.6 Hz, 3J = 4.6 Hz, 1H, 5-CH pyrazole), 6.36 (br. s, 1H, H-4 furan), 6.40 (br. s, 1H, H-3 furan), 7.33 (br. s, 1H, H-5 furan), 7.47-7.52 (m, 3H, H-3,4,5 Ph), 7.59-7.64 (m, 2H, H-2,6 Ph), 8.17 (s, 1H, H-4 pyridine) ppm; 13C NMR (100 MHz, CDCl3):  = 22.1 (CH3), 27.1 (COCH3), 39.6 (4-CH2 pyrazole), 53.0 (5-CH pyrazole), 108.3, 110.7, 125.0, 128.3 (2C Ph), 128.8 (2C Ph), 130.1, 132.0, 135.9,142.2, 143.7, 150.4, 151.1, 151.4, 161.2, 169.1 (COCH3) ppm; anal. calcd for C21H18N4O4: C 64.61, H 4.65, N 14.35, found C 64.90, H 4.39, N 14.07.

	

	1-[3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-(thiophen-2-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8c). Beige crystals; m.p.: 189-190 °C (2-PrOH); yield: 111 mg (47%); IR (KBr):  = 1676 (C=O), 1534, 1349 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.35 (s, 3H, -COCH3), 2.75 (s, 3H, CH3), 2.81 (dd, 2J = 18.4 Hz, 3J = 4.6 Hz, 1H, 4-CH2 pyrazole), 3.23 (dd, 2J = 18.4 Hz, 3J =12.2 Hz, 1H, 4-CH2 pyrazole), 5.87 (dd, 3J = 10.6 Hz, 3J = 4.6 Hz, 1H, 5-CH pyrazole), 6.44 (br. s, 1H, H-4 furan), 6.66 (d, J = 4.6 Hz, 1H, H-3 furan), 6.94-6.96 (m, 2H, H-3,4 thiophene), 7.23 (d, J = 4.5 Hz, 1H, H-5 thiophene), 7.33 (br. s, 1H, H-5 furan), 7.42-7.51 (m, 3H, H-3,4,5 Ph,), 7.57-7.65 (m, 2H, H-2,6 Ph) ppm; 13C NMR (100 MHz, CDCl3):  = 22.0 (CH3), 24.2 (COCH3), 45.3 (4-CH2 pyrazole), 55.3 (5-CH pyrazole), 112.3, 114.6, 124.5, 124.66, 124.69, 126.9, 127.9 (2C Ph), 128.9 (2C Ph), 130.2, 131.0, 135.2, 143.1, 143.4, 143.9, 145.4, 150.6, 152.0, 159.2, 169.2 (COCH3) ppm; anal. calcd for C25H20N4O4S: C 63.55, H 4.27, N 11.86, found C 63.78, H 4.03, N 11.61.

	

	1-[3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-(thiophen-2-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9c). Beige crystals; m.p.: 174-175 °C (2-PrOH); yield: 169 mg (83%); IR (KBr):  = 1676 (C=O), 1534, 1349 (NO2) cm-1; 1H NMR (400 MHz, CDCl3,):  = 2.43 (s, 3H, COCH3), 3.04 (s, 3H, CH3), 3.43 (dd, 2J = 16.7 Hz, 3J = 4.6 Hz, 1H, 4-CH2 pyrazole), 3.84 (dd, 2J = 16.8 Hz, 3J = 12.2 Hz, 1H, 4-CH2 pyrazole), 5.96 (dd, 3J = 12.2 Hz, 3J = 3.1 Hz, 1H, 5-CH pyrazole), 6.96 (dd, J = 4.6 Hz, 3.1 Hz, 1H, H-4 thiophene), 7.06 (d, J = 3.1 Hz, 1H, H-3 thiophene), 7.23 (d, J = 4.6 Hz, 1H, H-5 thiophene), 7.44-7.54 (m, 3H, H-3,4,5 Ph), 7.56-7.65 (m, 2H, H-2,6 Ph), 8.14 (s, 1H, H-4 pyridine) ppm; 13C NMR (100 MHz, CDCl3):  = 22.1 (CH3), 27.0 (COCH3), 43.6 (4-CH2 pyrazole), 55.0 (5-CH pyrazole), 124.8, 125.0, 125.1, 127.0, 128.3 (2C Ph), 128.8 (2C Ph), 130.1, 131.9, 135.8, 143.4, 143.7, 150.2, 151.5, 161.1, 169.1 (COCH3) ppm; anal. calcd for C21H18N4O3S: C 62.06, H 4.46, N 13.78, found C 61.80, H 4.19, N 13.55.

	

	1-[3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-(3-nitrophenyl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8d). Beige crystals; m.p.: 165-168 °C (CH2Cl2-hexane); yield: 128 mg (50%); IR (KBr):  = 1679 (C=O), 1534, 1345 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.41 (s, 3H, COCH3), 2.56 (dd, 2J = 18.3 Hz, 3J = 6.1 Hz, 1H, 4-CH2 pyrazole), 2.77 (s, 3H, CH3), 3.36 (dd, 2J = 18.3 Hz, 3J = 12.2 Hz, 1H, 4-CH2 pyrazole), 5.64 (dd, 3J = 12.2 Hz, 3J = 6.1 Hz, 1H, 5-CH pyrazole), 6.43 (d, J = 3.0 Hz, 1H, H-4 furan), 6.69 (d, J = 3.1 Hz, 1H, H-3 furan), 7.35 (br. s, 1H, H-5 furan), 7.45-7.51 (m, 3H, H-3,4,5 Ph), 7.54-7.58 (m, 2H, H-5,6 Ar), 7.62 (d, J = 7.6 Hz, 2H, H-2,6 Ph), 8.06 (s, 1H, H-2 Ar), 8.18 (dd, J = 6.1 Hz, 3.1 Hz, 1H, H-4 Ar) ppm; 13C NMR (100 MHz, CDCl3):  = 21.9 (CH3), 24.2 (COCH3), 45.3 (4-CH2 pyrazole), 59.2 (5-CH pyrazole), 112.4, 114.5, 120.5, 122.9, 124.3, 127.9 (2C Ph), 128.9 (2C Ph), 130.0, 130.3, 131.1, 132.0, 135.1, 143.2, 143.3, 143.4, 145.3, 148.6, 150.7, 151.8, 159.1, 169.4 (COCH3) ppm; anal. calcd for C27H21N5O6: C 63.40, H 4.14, N 13.69, found C 63.71, H 4.34, N 13.35.

	

	1-[3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-(3-nitrophenyl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9d). Beige crystals; m.p.: 181-182 °C (2-PrOH); yield: 171 mg (77%); IR (KBr):  = 1679 (C=O), 1534, 1345 (NO2) cm-1. 1H NMR (400 MHz, CDCl3):  =  2.48 (s, 3H, COCH3), 3.06 (s, 3H, CH3), 3.29 (dd, 2J = 16.8 Hz, 3J = 6.1 Hz, 1H, 4-CH2 pyrazole), 3.96 (dd, 2J = 18.3 Hz, 3J = 12.2 Hz, 1H, 4-CH2 pyrazole), 5.71 (dd, 3J = 12.2 Hz, 3J = 6.1 Hz, 1H, 5-CH pyrazole), 7.47-7.54 (m, 3H, H-3,4,5 Ph), 7.54-7.64 (m, 4H, H-2,6 Ph, H-5,6 Ar), 8.10 (br. s, 2H, H-2 Ar, H-4 pyridine), 8.18 (d, J = 7.6 Hz, 1H, H-4 Ar) ppm; 13C NMR (100 MHz, CDCl3):  = 22.0 (CH3), 27.2 (COCH3), 43.6 (4-CH2 pyrazole), 59.0 (5-CH pyrazole), 120.6, 123.1, 124.5, 128.3 (2C Ph), 128.8 (2C Ph), 130.2 (2С Ar), 132.0 (2С Ar), 135.7, 143.0, 143.6, 148.7, 150.1, 151.7, 161.2, 169.3 (COCH3) ppm; anal. calcd for C23H19N5O5: C 62.02, H 4.30, N 15.72, found C 61.83, H 4.59, N 15.97. 

	

	1-[5-(4-fluorophenyl)-3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8e). Beige crystals; m.p.: 181-183 °C (2-PrOH); yield: 157 mg (65%); IR (KBr):  = 1667 (C=O), 1535, 1345 (NO2) cm-1; 1H NMR (400 MHz, CDCl3):  = 2.38 (s, 3H, COCH3), 2.53 (dd, 2J = 18.3 Hz, 3J = 4.5 Hz, 1H, 4-CH2 pyrazole), 2.73 (s, 3H, CH3), 3.27 (dd, 2J = 18.3 Hz, 3J = 12.2 Hz, 1H, 4-CH2 pyrazole), 5.56 (dd, 3J = 12.2 Hz, 3J = 4.5 Hz, 1H, 5-CH pyrazole), 6.40 (br. s, 1H, H-4 furan), 6.64 (d, J = 4.5 Hz, 1H, H-3 furan), 7.04 (t, J = 9.1 Hz, 2H, H-3,5 Ar), 7.11-7.15 (m, 2H, H-2,6 Ar), 7.26 (br. s, 1H, H-5 furan), 7.43-7.48 (m, 3H, H-3,4,5 Ph), 7.58-7.63 (m, 2H, H-2,6 Ph) ppm; 13C NMR (100 MHz, CDCl3):  = 21.9 (CH3), 24.2 (COCH3), 45.5 (4-CH2 pyrazole), 59.0 (5-CH pyrazole), 112.2, 114.4, 115.8 (d, 2JC-F = 22.1 Hz, 2C Ar), 124.7, 127.1 (d, 3JC-F = 8.6 Hz, 2C Ar), 128.0 (2C Ph), 128.9 (2C Ph), 130.2, 131.0, 135.2, 136.8, 143.3, 143.4, 145.2, 150.5, 151.9, 159.1, 162.1 (d, 1JC-F = 246.3 Hz), 169.1 (COCH3) ppm; anal. calcd for C27H21FN4O4: C 66.94, H 4.37, N 11.56, found C 66.70, H 4.65, N 11.91. 

	

	1-[5-(4-fluorophenyl)-3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9e). Yellow crystals; m.p.: 196-198 °C (2-PrOH); yield: 82 mg (39%); IR (KBr):  = 1667 (C=O), 1511, 1409 (NO2) cm‑1; 1H NMR (400 MHz, CDCl3):  = 2.42 (s, 3H, COCH3), 3.03 (s, 3H, CH3), 3.21 (dd, 2J = 17.9 Hz, 3J = 4.6 Hz, 1H, 4-CH2 pyrazole), 3.84 (dd, 2J = 17.9 Hz, 3J = 11.9 Hz, 1H, 4-CH2 pyrazole), 5.59 (dd, 3J = 11.9 Hz, 3J = 4.6 Hz, 1H, 5-CH pyrazole), 6.97-7.09 (m, 2H, H-3,5 Ar), 7.15-7.23 (m, 2H, H-2,6 Ar), 7.42-7.51 (m, 3H, H-3,4,5 Ph), 7.54-7.62 (m, 2H, H-2,6 Ph), 8.07 (s, 1H, H-4 pyridine) ppm; 13C NMR (100 MHz, CDCl3):  = 22.1 (CH3), 27.1 (COCH3), 43.8 (4-CH2 pyrazole), 59.0 (5-CH pyrazole), 116.0 (d, 2JC-F = 22.0 Hz, 2C Ar), 124.9, 127.3 (d, 3JC-F = 7.6 Hz, 2C Ar), 128.3 (2C Ph), 128.8 (2C Ph), 130.1, 131.9, 135.8, 136.9, 143.7, 150.2, 151.5, 161.1, 162.3 (d, 1JC-F = 244.4 Hz), 169.1 (COCH3) ppm; anal. calcd for C23H19FN4O3: C 66.02, H 4.58, N 13.39, found C 66.31, H 4.29, N 13.5.



[bookmark: _Toc57150086]
References
1. [bookmark: _Hlk53885125][bookmark: _Hlk57149228]Nowakowska Z (2007) Eur J Med Chem 42:125 
2. Horley NJ, Beresford KJ, Chawla T, McCann GJ, Ruparelia KC, Gatchie L, Sonawane VR, Williams IS, Tan HL, Joshi P, Bharate SS, Kumar V, Bharate BS, Chaudhuri B (2017) Eur J Med Chem 129:159
3. Robinson MW, Overmeyer JH, Young AM, Erhardt PW, Maltese WA (2012) J Med Chem 55:1940
4. Bhambra AS, Ruparelia KC, Tan HL, Tasdemir D, Burrell-Saward H, Yardley V, Baresford KJM, Arroo RR (2017) Eur J Med Chem 128:213
5. Kozmík V, Lhoták P, Odlerová Ž, Paleček J (1998) Collect Czech Chem Commun 63:698
6. Sahu NK, Balbhadra SS, Choudhary J, Kohli DV (2012) Curr Med Chem 19:209
7. Fua ZY, Jinb QH, Qua YL, Guana LP (2019) Bioorg Med Chem Lett 29:1909
8. Bhambra AS, Ruparelia KC, Tan HL, Tasdemir D, Burrell-Saward H, Yardley V, Beresford LJM, Arroo RRJ (2017) Eur J Med Chem 128:213
9. Chauhan SS, Singh AK, Meena S, Lohani M, Singh A, Arya RK, Cheruvu SH, Sarkar J, Gayen JR, Datta D, Chauhan, PMS (2014) Bioorg Med Chem Let 24:2820
10. Robinson MW, Overmeyer JH, Young AM, Erhardt PW, Maltese WA (2012) J Med Chem 55:1940
11. Ciupa A, Paul A, Mahon MF, Wood PJ, Caggiano L (2013) Med Chem Comm 4:956
12. Blackburn C, Duffey MO, Gould AE, Kulkarni B, Liu JX, Menon S, Nagayoshi M, Vos TJ, Williams J (2010) Bioorg Med Chem Lett 20:4795
13. Kumar N, Chauhan A, Drabu S (2011) Biomedicine & Pharmacotherapy 65:375
14. Shringare SN, Chavan HV, Bhale PS, Dongare SB, Mule YB, Patil SB, Bandgar BP (2018) Med Chem Res 27:1226
15. Adib M, Rajai-Daryasarei S, Pashazadeh R, Jahani M, Amanlou M (2018) Synlett 29:1583
16. Krasovitsky BM, Afanasiadi LM (1997) Preparative Chemistry Organic luminophores (in Russian). Kharkov, Folio, p 117
17. [bookmark: _Hlk48527010]Liu XH, Cui P, Song BA, Bhadury PS, Zhu HL, Wang SF (2008) Bioorg Med Chem 16:4075
18. ElBordiny HS, El-Miligy MM, Kassab SE, Daabees H, Ali WAM, El-Hawash SAM (2018) Eur J Med Chem 145:594
19. Abdel-Latif NA, Sabry NM, Mohamed AM, Abdulla MM (2007) Monatsh Chem 138:715
20. Sondhi SM, Kumar S, Kumar N, Roy P Med Chem Res (2012) 21:3043
21. Sowmya PV, Poojary B, Revanasiddappa BC, Vijayakumar M, Nikil P, Kumar V (2017) Res Chem Intermed 43:7399
22. Lone IH, Khan KZ, Fozdar BI (2014) Med Chem Res 23:363
23. Oleshchuk AL, Karbainova AA, Krivoruchko TN, Shulgau ZT, Seilkhanov TM, Kulakov IV (2019) Chem Heterocycl Compd 55:47
24. Oleshchuk AL, Shulgau ZT, Seilkhanov TM, Vasilchenko AS, Talipov SA, Kulakov IV (2020) Synlett 31:165
25. Koveza VA, Kulakov IV, Shulgau ZT, Seilkhanov TM (2018) Chem Heterocycl Compd 54:1127
26. Kulakov IV, Oleshchuk AL, Koveza VA, Palamarchuk IV (2020) Synthetic Communications 50:2432
[bookmark: _Toc57150087]
Copies of NMR Spectra of Products
1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-phenylprop-2-en-1-one (6a)
1H NMR (400 MHz, CDCl3)
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13C NMR (100 MHz, CDCl3)




1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-phenylprop-2-en-1-one (7a)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)




3-(furan-2-yl)-1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)prop-2-en-1-one (6b)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)



3-(furan-2-yl)-1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)prop-2-en-1-one (7b) 
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)




1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-(thiophen-2-yl)prop-2-en-1-one (6c)
1H NMR (400 MHz, CDCl3)


13С NMR (100 MHz, CDCl3)




1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-(thiophen-2-yl)prop-2-en-1-one (7c)
1H NMR (400 MHz, CDCl3)



13С NMR (100 MHz, CDCl3)




1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-(3-nitrophenyl)prop-2-en-1-one (6d)
1H NMR (400 MHz, CDCl3)



13С NMR (100 MHz, CDCl3)


1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-3-(3-nitrophenyl)prop-2-en-1-one (7d)
1H NMR (400 MHz, CDCl3)



13С NMR (100 MHz, CDCl3)




3-(4-fluorophenyl)-1-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)prop-2-en-1-one (6e)
1H NMR (400 MHz, CDCl3)



13С NMR (100 MHz, CDCl3)
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3-(4-fluorophenyl)-1-(2-methyl-5-nitro-6-phenylpyridin-3-yl)prop-2-en-1-one (7e)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)



1-[3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-phenyl-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8a)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)



1-[3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-phenyl-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9a)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)



1-[5-(furan-2-yl)-3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8b)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)


1-[5-(furan-2-yl)-3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9b)
1H NMR (400 MHz, CDCl3)



1H NMR (400 MHz, CDCl3)




1-[3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-(thiophen-2-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8c) 
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)



1-[3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-(thiophen-2-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9c)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)




1-[3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-(3-nitrophenyl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8d)
[bookmark: _Hlk39242033]1H NMR (400 MHz, CDCl3)

 

13C NMR (100 MHz, CDCl3)




1-[3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-5-(3-nitrophenyl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9d)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)




1-[5-(4-fluorophenyl)-3-(4-(furan-2-yl)-2-methyl-5-nitro-6-phenylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (8e) 
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)



1-[5-(4-fluorophenyl)-3-(2-methyl-5-nitro-6-phenylpyridin-3-yl)-4,5-dihydro-1H-pyrazol-1-yl]ethan-1-one (9e)
1H NMR (400 MHz, CDCl3)



13C NMR (100 MHz, CDCl3)
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