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General procedure for the preparation of 3/4-[(1E)-1-(2-
phenylhidraziniliden)ethyl] pyridine derivatives (2a, 7)

A solution of acetylpyridine derivative (0.052 mol), phenyl hydrazine (6.27 g, 0.058 mol) 

and acetic acid (2 ml, 0.035 mol) in ethanol was stirred for 2 hat reflux, and then 

evaporated. The precipitated was filtered off and dried. 

N-Phenyl-N'-(1-pyridine-3-il-ethyliden)hydrazine 2a 

Yield %90, mp 138.8 – 140 °C [1]. IR (FTIR/FTNIR-ATR): 3169 cm-1 (N-H), 2993 cm-1   

(aliphatic C-H). 1H-NMR (CDCl3) δ: 8.98 (1H, d, J=2.4 Hz), 8.53 (1H, dd, J=1.6 Hz, 4.8 

Hz), 8.10 (1H, dt, J=2 Hz, 8 Hz), 7.47 (1H, s), 7.31-7.26 (3H, m), 7.18 (2H, d, J=7.2 

Hz), 6.91 (1H, t, J=7.2 Hz), 2.26 (3H, s). HRMS C13H14N3 [M+H]+ Calc. 212.1188, 

Found m/z 212.1187. Anal. Calc. (%) for C13H13N3 Calc. % C: 73.91 H: 6.20 N: 19.89, 

Found % C: 74.27 H: 6.08 N: 19.60.

4-(1-(2-phenylhydrazono)ethyl)pyridine 7

Yield 85%, mp 147°C (Lit. Mp. [1, 2]: 148-149 °C). IR (FTIR/FTNIR-ATR): 3227 cm-1   

(N-H), 1941 cm-1   (C=N). 1H-NMR (CDCl3) δ: 8.58-8.60 (2H, d, J=6.4 Hz), 7.65 (2H, d, 

J=6 Hz), 7.59 (1H, s), 7.29-7.33 (2H, t, J=7.6 Hz), 7.19-7.22 (2H, d, J=7.6 Hz), 6.92-

6.95 (1H, m, J=6.8 Hz, J=7.6 Hz), 2.22 (3H, s). HRMS C13H14N3 [M+H]+ Calc. 

212.1188, Found m/z 212.1180. Anal. Calc. (%) for C13H13N3. C: 73.91 H: 6.20 N: 

19.89, Found C: 74.21 H: 6.22 N: 19.38.

General procedure for the preparation of 1-phenyl-3-(pyridine-3/4-yl)-1H-
pyrazole-4-carbaldehyde derivatives (3a,8)

In a dry flask, phosphoroxy chloride (POCl3) (0.124 mol) was added drop wise to an 

ice-cold stirred solution of hydrazon derivative (0.041 mol) in 80 ml DMF.  The reaction 

mixture was allowed to attain room temperature, and then heated at 50 °C for 4 h. The 

resulting mixture was poured onto crushed ice, neutralized with dilute NaOH and left 

overnight. The yellow precipitate obtained was purified by crystallization in toluene. 

1-Phenyl-3-(pyridine-3-yl)-1H-pyrazole-4-carbaldehyde 3a 

Yield %85, mp 158.8–160 °C [1]. IR (FTIR/FTNIR-ATR): 1673 cm-1 (C=O). 1H-NMR 

(CDCl3) δ: 10.06 (1H, s), 9.12 (1H, d, J=2.4 Hz), 8.70 (1H, dd, Ja=1.6 Hz, Jb=4.8 Hz), 

8.58 (1H, s), 8.47 (1H, dt, Ja=2 Hz, Jb=8 Hz), 7.81 (2H, d, J=7.6 Hz), 7.56-7.52 (2H, 

m), 7.46-7.41 (2H, m). HRMS C15H12N3O [M+H]+ Calc. 250.0980, Found m/z 250.0979. 
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Anal. Calc. (%) for C15H12N3O Calc. % C: 72.28 H: 4.45 N: 16.86, Found % C: 72.06 

H: 4.46 N: 16.77

1-Phenyl-3-(pyridine-4-yl)-1H-pyrazole-4-carbaldehyde 8 

Yield 13.8 (92%), mp 147 – 149 °C [1]. IR (FTIR/FTNIR-ATR): 1669 cm-1   (C=O). 1H-

NMR (DMSO-d6) δ: 10.04 (1H, s), 9.43 (1H, s),  8.73 (2H, d, J=1.6 Hz), 8.02-7.97 (4H, 

m), 7.62-7.58 (2H, m), 7.48-7.44 (1H, m). HRMS C15H12N3O [M+H]+ Calc. 250.0980, 

Found m/z 250.0980. Anal. Calc. (%) for C15H11N3O C: 72.28 H: 4.45 N: 16.86, Found 

C: 72.20 H: 4.42 N: 17.07

General procedure for the preparation of (2E)-3-[1-Substituted phenyl-3-
(pyridine-3/4-yl)-1H-pyrazole-4-yl]prop-2-enoic acid derivatives (4a, 9)

To a solution of 1-phenyl-3-(pyridin-3/4-yl)-1H-pyrazole-4-carbaldehyde (8.72 mmol) in 

pyridine (20 ml), malonic acid (0.035 mol), and piperidine (0.0131 mol) were added, 

and the reaction mixture was refluxed for 4 h. On cooling, the reaction mixture was 

poured onto a solution (100 ml) of crushed ice and concentrated HCl (50% by volume) 

mixture, then, pH was adjusted to 5. The resulting precipitated was filtered off, washed 

with acidified water and dried.

(2E)-3-[1-Phenyl-3-(pyridine-3-yl)-1H-pyrazole-4-yl)acrylic acid 4a

Yield %91, mp 240–242 °C [1]. IR (FTIR/FTNIR-ATR): 1668 cm-1 (C=O). 1H-NMR 

(DMSO-d6) δ: 12.38 (1H, s), 9.27 (1H, s), 8.84 (1H, d, J=1.6 Hz), 8.69 (1H, dd, J=1.6 

Hz, J=5.2 Hz), 8.05 (1H, dt, J=2 Hz, 7.6 Hz), 7.94 (2H, d, J=7.6 Hz), 7.61-7.55 (2H, m), 

7.48 (1H, d, J=15.6 Hz), 7.41 (2H, m), 6.48-6.44 (1H, d, J=16 Hz). HRMS C17H14N3O2 

[M+H]+ Calc. 292.1086, Found m/z 292.1095. 

 (2E)-3-[1-Phenyl-3-(pyridin-4-yl)-1H-pyrazol-4-yl]acrylic acid 9

Yield 78%, mp 287 – 288 °C [1]. IR (FTIR/FTNIR-ATR): 1681cm-1 (C=O), 2440 cm-1   

(C=C). 1H-NMR (DMSO-d6) δ: 9.27 (1H, s), 8.75-8.73 (2H, d, J=6 Hz), 7.96-7.93 (2H, 

d, J=8.4 Hz), 7.67-7.65 (2H, d, J=6.4 Hz), 7.60-7.53 (3H, m), 7.43-7.40 (1H, t, J=7.6 

Hz), 6.51-6.47 (1H, d, J=16 Hz). HRMS C17H14N3O [M+H]+ Calc. 292.1086, Found m/z 

292.1089. Anal. Calc. (%) for C17H13N3O C: 70.09 H: 4.50 N: 14.42, Found C: 69.92 

H: 4.65 N: 14.34
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Figure S1. Spectral data of Compound 2a

Figure S2. Spectral data of Compound 2b
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Figure S3. Spectral data of Compound 7

Figure S4. Spectral data of Compound 3a 
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Figure S5. Spectral data of Compound 3b



8

Figure S6. Spectral data of Compound 8 
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Figure S7. Spectral data of Compound 4a

Figure S8. Spectral data of Compound 4b
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Figure S9. Spectral data of Compound 9

Figure S10. Spectral data of Compound 5a
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Figure S11. Spectral data of Compound 5b
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Figure S12. Spectral data of Compound 5c
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Figure S13. Spectral data of Compound 5d
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Figure S14. Spectral data of Compound 5e
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Figure S15. Spectral data of Compound 5f
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Figure S16. Spectral data of Compound 5g
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Figure S17. Spectral data of Compound 5h



23

Figure S18. Spectral data of Compound 5i
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Figure S19. Spectral data of Compound 5j
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Figure S20. Spectral data of Compound 5k
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Figure S21. Spectral data of Compound 5l
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Figure S22. Spectral data of Compound 5m
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Figure S23. Spectral data of Compound 5n
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Figure S24. Spectral data of Compound 5o
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Figure S25. Spectral data of Compound 5p
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Figure S26. Spectral data of Compound 5r
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Figure S27. Spectral data of Compound 5s
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Figure S28. Spectral data of Compound 10a
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Figure S29. Spectral data of Compound 10b
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Figure S30. Spectral data of Compound 10c



43

Figure S31. Spectral data of Compound 10d
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Figure S32. Spectral data of Compound 10e
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Figure S33. Spectral data of Compound 10f
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Figure S34. Spectral data of Compound 10g
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Figure S35. Spectral data of Compound 10h
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Figure S36. Spectral data of Compound 10i
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