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Abstract - A simple and efficient method for the synthesis of some new pyrazol-

5-yl-1H-imidazoles 4a-h is described. In this method oxazolones 5a-h were 

produced as minor products. The X-ray analysis confirmed the structures of 4 and 

5.

 

The pyrazole derivatives are well known for their wide range of biological and pharmacological activities, 

such as antibacterial, fungicidal, herbicidal, insecticidal, anti-HIV, antitumor and other biological 

activities.1-8 Various methods have been reported for the synthesis of pyrazole derivatives.9-13 On the 

other hand imidazole derivatives are frequently found in biological active natural products or 

pharmaceutically important drugs. Some of them are useful as antitumor, antifungal, antimicrobial.14-16 

There are some reports for the synthesis of imidazole derivatives.17-24 Imidazole derivatives were used 

also as ligands in organomethalic compounds.25- 27 

There are few reports on the synthesis of systems which contain the imidazole and pyrazole rings.5, 28 

Here we wish to report a new and convenient route for the synthesis of pyrazol-5-yl-1H-imidazole 

derivatives 4a-h under a one-pot and solvent-free conditions in 78-89 % yields. In this procedure 

oxazolones 5a-h are produced as by-products in 8-15 % yields (Scheme 1, Table 1). 

We have already reported one-pot and multicomponent synthetic procedures for the synthesis of some  

heterocyclic compounds.29-33 In  continuation  of our request for developing one-pot procedure 

heterocyclic frameworks, we here report a novel one-pot, multicomponent reaction of acetyl or 

benzoylglycine 1 and benzaldehyde derivatives 2 and 1,3-diphenyl-1H-pyrazol-5-amine 334 in the 
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presence of sodium acetate and acetic anhydride. It is well known that the reaction of acetyl or benzoyl 

glycine 1, and benzaldehyde 2 in the presence of sodium acetate, acetic anhydride and heat afforded the 

oxazolones 5.35,36 In this multicomponent reaction, the compounds 5a-h were produced as by-products in 

8-15 % yields (their spectroscopic data have already been published36-43) and the pyrazol-5-yl-1H-

imidazoles 4a-h as the main products in 78 - 88% yields. 

 

 

 

         

  Table 1. Yields of products 4 and 5. 

 
Comp.               
Entry 4, 5 

            
    R1                   

          
            R2 

 
Yield % 
  4 

 
Yields % 
  5 

 

a 

 

Me 

 

H 

 

85 

 

1036,37  

b Me Cl 82 1038       

c Me Br 83 839    

d Me NO2 78 1540       

e Ph H 84 1036,41  

f Ph Me 85 1236,41 

g Ph Br 89 842     

h Ph OMe 85 843    

 

 

Recrystalization of 4a in ethanol and 5a (4-benzylidine-2-methyloxazol-5-(4H)-one) in acetone gave the 

single crystals suitable for X-ray analysis. X-ray crystal structures of 4a, 5a were performed to confirm 

unambiguously their structures44 (Figures 1, 2).  
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   Figure 1: X-Ray crystal structure of 4a              Figure 2: X-Ray crystal structure of 5a                                      

 

This procedure is optimized as following: To a mixture of acetyl- or benzoylglycine 1 and benzaldehydes 

2, anhydrous sodium acetate in acetic anhydride were added gently at 0 °C and heated for 5-7 h. Then 

1,3-diphenyl-1H-pyrazol-5-amine 3 was added to the reaction mixture and heated for 16-18 h. The 

product 4 was purified by column chromatography and recrystalized from ethyl acetate or ethanol. 

Structures 4 were assigned on the basis of their elemental analysis, IR, 1H, 13C NMR and MS data. The 

MS of compounds 4a-h displayed molecular ion peaks at appropriate m/z values. For pyrazol-5-yl-1H-

imidazole derivatives 4, initial fragmentation involved the loss of the phenyls also pyrazole and imidazole 

ring side groups. 1H NMR and 13C NMR spectra of 4a-h displayed resonances in agreement with their 

structures. 

In summary, we report an efficient multicomponent reaction for synthesis of some new pyrazol-5-yl-1H-

imidazole derivatives under a one-pot and solvent-free conditions. In this method novel extended π-

conjugated heterocyclic system with a pyrazole and imidazole rings were produced in fairly high yields. 

Further investigations of this method are currently in progress to establish its scope and utility. 

 

EXPERIMENTAL 

Chemicals and solvents were obtained from Merck (Germany) and Fluka (Switzerland) and were used 

without further purification. Compound 3 was synthesized according to the procedure.34 Isolation and 

determination of the by-products 5a-h were according to references.36-43 Columns chromatography were 

performed on silica Gel (0.015-0.04 mm, mesh-size) and TLC on precoated plastic sheets (25 DCUV-254) 

respectively. Melting points were measured on Barnstead Electrothermal melting point apparatus and 

were not corrected. Elemental analyses for C, H and N were performed using a Thermo Finnigan Flash 

EA1112 instrument. IR spectra were measured on a Bruker EQUINOX 55 spectrophotometer by ATR 

method. 1H NMR and 13C NMR spectra were determined in CDCl3 on a Brucker 500 spectrophotometer 
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and chemical shifts were expressed in ppm downfield from tetramethylsilane. Mass spectra were recorded 

on a Finnigan-MAT 8430 spectrometer at an ionization potential of 70 ev. 

 

General Procedure: 

To a magnetically stirred mixture of acetyl- or benzoylglycine 1 (2mmol) and benzaldehyde derivatives 2 

(2.5 mmol), anhydrous sodium acetate (3 mmol) in acetic anhydride (3 mmol) were added and heated for 

5-7 h. Then 1, 3-diphenyl-1H-pyrazol-5-amine 3 (2 mmol) was added to the above mixture and was 

heated for 16-18 h. The brown residue was purified by column chromatography using silica gel and 

EtOAc: n-hexane (1:4) as co-solvent. The products 4a-h were recrystalized from EtOAc or EtOH. 

4-Benzylidine-2-methyl-1-(1,3-diphenyl-1H-pyrazol-5-yl)-1H-imidazol-5(4H)-one (4a).  

Light yellow crystals; mp 145 °C; νmax: 1724 (C=O), 1643, 1623 (C=N), 1524, 1500 (C-N) cm-1; δH (500 

MHz, CDCl3): 2.14 (3H, s, CH3), 6.86 (1H, s, olefinic), 7.41-7.44, 7.47-7.49, 7.52-7.53, 7.94-7.96, 8.18-

8.20 (16H, 5m, aromatic and pyrazole); δC (125 MHz): 16.22 (CH3), 104.28 (olefinic), 124.28, 126.12, 

128.97, 129.01, 129.20, 129.27, 130.05, 130.09, 131.21, 132.49, 132.81, 132.84, 134.10, 137.42, 138.39 

(aromatic), 152.58, 160.60 (C=N), 170.01 (C=O); MS: m/z: 404, 327, 260, 116, 77; Anal. Calcd for 

C26H20N4O: C, 77.21; H, 4.98; N, 13.85. Found: C, 77.20; H, 4.96; N, 13.88. 

4-(4-Chlorobenzylidine)-2-methyl-1-(1,3-diphenyl-1H-pyrazol-5-yl)-1H-imidazol-5(4H)-one (4b).  

Light yellow crystals; mp 157 °C; νmax: 1726 (C=O), 1648, 1621 (C=N), 1529, 1503 (C-N), 904 (C-Cl) 

cm-1; δH (500 MHz, CDCl3): 2.12 (3H, s, CH3), 6.85 (1H, s, olefinic), 7.31-7.32, 7.42-7.44, 7.45-7.47, 

7.48-7.50, 7.93-7.95, 8.12-8.14 (15H, 6m, aromatic and pyrazole); δC (125 MHz): 16.24 (CH3), 104.27 

(olefinic CH), 124.29, 126.11, 128.37, 129.01, 129.20, 129.55, 130.10, 132.59, 132.74, 133.95, 134.08, 

137.28, 137.69, 138.35 (aromatic), 152.60, 161.04 (C=N), 169.82 (C=O); MS: m/z: 440, 438, 363, 361, 

286, 284, 219, 77; Anal. Calcd for C26H19ClN4O: C, 71.15; H, 4.36; N, 12.77. Found: C, 71.14; H, 4.37; 

N, 12.80. 

4-(4-Bromobenzylidine)-2-methyl-1-(1,3-diphenyl-1H-pyrazol-5-yl)-1H-imidazol-5(4H)-one (4c).  

Yellow crystals; mp 178 °C; νmax: 1738 (C=O), 1645, 1616 (C=N), 1552, 1510 (C-N), 826, 765 (C-Br) 

cm-1; δH (500 MHz, CDCl3): 2.11 (3H, s, CH3), 6.84 (1H, s, olefinic), 7.14-7.15, 7.28-7.29, 7.40-7.42, 

7.43-7.48, 7.49-7.51, 7.58-7.60, 7.92-7.94, 8.03-8.05 (15H, 8m, aromatic and pyrazole); δC (125 MHz): 

16.25 (CH3), 104.26 (olefinic CH), 124.28, 125.86, 126.11, 128.41, 129.00, 129.06, 129.20, 130.10, 

132.31, 132.53, 132.74, 132.98, 134.10, 137.82, 138.34 (aromatic), 152.61, 161.11 (C=N), 169.82 (C=O); 

MS: m/z: 482, 484, 327, 260, 116, 77; Anal. Calcd for C26H19BrN4O: C, 64.61; H, 3.96; N, 11.59. Found: 

C, 64.59; H, 3.97; N, 11.62. 

4-(4-Nitrobenzylidine)-2-methyl-1-(1,3-diphenyl-1H-pyrazol-5-yl)-1H-imidazol-5(4H)-one (4d).  

Yellow crystals; mp 174 °C; νmax: 1737 (C=O), 1650, 1627 (C=N), 1526, 1512 (C-N), 1563, 1311 (NO2)  
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cm-1; δH (500 MHz, CDCl3): 2.15 (3H, s, CH3), 6.85 (1H, s, olefinic), 7.20-7.21, 7.40-7.41, 7.42-7.44, 

7.47-7.50, 7.93-7.94, 8.29-8.34 (15H, 6m, aromatic and pyrazole); δC (125 MHz): 16.38 (CH3), 104.29 

(olefinic CH), 124.24, 124.31, 126.03, 126.11, 129.09, 129.20, 129.23, 130.16, 133.22, 138.26, 140.12, 

148.58 (aromatic), 152.70, 163.41 (C=N), 169.51 (C=O) ; MS: m/z: 449, 434, 372, 295, 237, 135, 116, 

77; Anal. Calcd for C26H19N5O3: C, 69.48; H, 4.26; N, 15.58. Found: C, 69.47; H, 4.24; N, 15.61. 

4-Benzylidine-2-phenyl-1-(1,3-diphenyl-1H-pyrazol-5-yl)-1H-imidazol-5(4H)-one (4e).  

Light yellow crystals; mp 167 °C; νmax: 1736 (C=O), 1654, 1630 (C=N), 1531, 1511 (C-N) cm-1; δH (500 

MHz, CDCl3): 6.95 (1H, s, olefinic), 7.20-7.22, 7.29-7.34, 7.41-7.42, 7.47-7.53, 7.95-7.98, 8.31-8.32 

(21H, 6m, aromatic and pyrazole); δC (125 MHz): 103.96 (olefinic CH), 124.38, 126.15, 128.51, 128.56, 

128.61, 128.91, 129.02, 129.15, 129.30, 129.68, 131.13, 131.40, 132.22, 132.92, 133.27, 133.72, 134.39, 

137.70, 138.29 (aromatic), 152.48, 158.83 (C=N), 170.59 (C=O) ; MS: m/z: 466, 389, 312, 247, 116, 77; 

Anal. Calcd for C31H22N4O: C, 79.81; H, 4.75; N, 12.01. Found: C, 79.79; H, 4.75; N, 12.04. 

4-(4-Methylbenzylidine)-2-phenyl-1-(1,3-diphenyl-1H-pyrazol-5-yl)-1H-imidazol-5(4H)-one (4f).  

Light yellow crystals; mp 173 °C; νmax: 1724 (C=O), 1647, 1621 (C=N), 1559, 1510 (C-N) cm-1; δH (500 

MHz, CDCl3): 2.46 (3H, s, CH3), 6.94 (1H, s, olefinic), 7.20-7.22, 7.28-7.32, 7.39-7.50, 7.95-7.97, 8.19-

8.21 (20H, 5m, aromatic and pyrazole); δC (125 MHz): 22.24 (CH3), 103.96 (olefinic CH), 124.38, 

126.16, 128.47, 128.57, 128.69, 128.89, 129.00, 129.15, 129.67, 130.13, 131.40, 131.76, 132.07, 132.76, 

132.97, 133.34, 133.84, 136.99, 138.34, 140.27 (aromatic), 152.45, 158.21 (C=N), 170.62 (C=O); MS: 

m/z: 480, 326, 203, 116, 100, 98, 57; Anal. Calcd for C32H24N4O: C, 79.98; H, 5.03; N, 11.66. Found: C, 

79.99; H, 5.02; N, 11.68. 

4-(4-Bromobenzylidine)-2-phenyl-1-(1,3-diphenyl-1H-pyrazol-5-yl)-1H-imidazol-5(4H)-one (4g).  

Yellow crystals; mp 186 °C; νmax: 1729 (C=O), 1638, 1611 (C=N), 1560, 1492 (C-N), 817, 762 (C-Br) 

cm-1; δH (500 MHz, CDCl3): 6.94 (1H, s, olefinic), 7.18-7.20, 7.29-7.30, 7.31-7.33, 7.39-7.41, 7.48-7.50, 

7.94-7.96, 8.15-8.17 (20H, 7m, aromatic and pyrazole); δC (125 MHz): 16.70 (CH3), 103.96 (olefinic 

CH), 124.37, 126.15, 128.12, 128.41, 128.53, 128.66, 128.94, 129.07, 129.16, 129.42, 129.70, 132.40, 

132.58, 132.87, 133.27, 133.56, 134.46, 138.10, 138.26 (aromatic), 152.50, 159.27 (C=N), 170.40 (C=O); 

MS: m/z: 544, 546, 467, 469, 390, 392, 168, 116, 118, 77; Anal. Calcd for C31H21BrN4O: C, 68.26; H, 

3.88; N, 10.27. Found: C, 68.25; H, 3.87; N, 10.30. 

4-(4-Methoxybenzylidine)-2-phenyl-1-(1,3-diphenyl-1H-pyrazol-5-yl)-1H-imidazol-5(4H)-one (4h).  

Light yellow crystals; mp 188 °C; νmax: 1727 (C=O), 1635, 1614 (C=N), 1563, 1508 (C-N) cm-1; δH (500 

MHz, CDCl3): 3.91 (1H, s, OCH3), 6.92 (1H, s, olefinic), 7.03-7.05, 7.26-7.29, 7.50-7.57, 7.61-7.66, 

8.14-8.16, 8.19-8.24 (20H, 6m, aromatic and pyrazole); δC (125 MHz): 55.18 (OCH3), 103.91 (olefinic 

CH), 124.29, 126.10, 127.17, 128.39, 128.50, 128.62, 128.84, 129.03, 129.26, 129.72, 130.11, 130.81, 

131.38, 132.44, 133.44, 133.88, 134.19, 135.85, 137.53 (aromatic), 152.53, 159.16 (C=N), 170.11 (C=O); 
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MS: m/z: 496, 464, 419, 387, 167, 105, 77, 57; Anal. Calcd for C32H24N4O2: C, 77.40; H, 4.87; N, 11.28. 

Found: C, 77.41; H, 4.86; N, 11.30. 

 

ACKNOWLEDGEMENTS                                                                 

We wish to thank Research Council of University of Tehran for the financial support.    

 

REFERENCES 

1. M. R. Crimmett, Comprehensive Heterocyclic Chemistry ІІ, Elsevier; Oxford, U. K, 1996, 77, 220. 

2. M. K. Ameriks, H. Cai, J. P. Edwards, D. Gebauer, E. Gleason, Y. Gu, L. Arlsson, S. Nguyen, S. 

Sun, R. L. Thurmond, and J. Zhu, Bioorg. Med. Chem. Lett., 2009, 19, 6135.   

3. Y. S. Xie, H. L. Zhao, H. Su, B. X. Zhao, J. T. Liu, J. K. Li, H. S. Lv, B. S. Wang, D. S. Shin, and J. 

Y. Miao, Eur. J. Med. Chem., 2010, 45, 210. 

4. I. Birdirici, A. Senger, and I. Tozlu, Med. Chem. Res., 2007, 16, 418. 

5. M. C. Mamalo, D. Zampieri, V. Falagiani, L. Vio, and E. Banfi, Il Farmaco, 2003, 58, 315. 

6. S. M. Riyadh, T. A. Farghaly, M. A. Abdallah, M. M. Abdallah, and M. R. Abd El-Aziz, Eur. J. Med. 

Chem., 2010, 45, 1042. 

7. M. Cooper, J. M. Receveur, E. Bjurling, P. K. Norregaard, P. A. Nielsen, N. Skold, and T. Hogberg, 

Bioorg. Med. Chem. Lett., 2010, 20, 62. 

8. T. Takayama, H. Umemiya, H. Amada, T. Yabuuchi, T. Koami, F. Shiozowa, Y. Oka, A. Takaoka, 

A. Yamaguchi, M. Endo, and M. Sato, Bioorg. Med. Chem. Lett., 2010, 20, 112. 

9. R. Ghahremanzadeh, S. Ahadi, and A. Bazgir, Tetrahedron Lett., 2009, 50, 7379.  

10. O. Prakash, D. Sharma, R. Kamal, R. Kumar, and R. R. Nair, Tetrahedron, 2009, 65, 10175. 

11. A. M. Polozo, G. Hategan, H. Cao, A. S. Kiselyov, W. Zeller, and J. Singh, Tetrahedron Lett., 2010, 

51, 575. 

12. D. J. Wang, C. Y. Zheng, and L. Fan, J. Mol. Struct., 2009, 938, 311. 

13. A. Gioiello, A. Khamidullina, M. C. Fulco, F. Venturoni, S. Zlotsky, and R. Pellicciari, Tetrahedron 

Lett., 2009, 50, 5978. 

14. N. Xue, X. Yang, R. Wu, J. Chen, Q. He, B. Yang, X. Lu, and Y. Hu, Bioorg. Med. Chem., 2008, 16, 

2550. 

15. N. R. Penthala, T. R. Yerramreddy, and P. A. Crooks, Bioorg. Med. Chem. Lett., 2009, 20, 591. 

16. F. Saczewski, T. Debowski, J. Petrusewicz, M. Gdaniec, R. K. Dabrowski, and E. Nowakowska, Il 

Farmaco, 2000, 55, 56. 

17. C. A. Zificsak and D. J. Hlasta, Tetrahedron, 2004, 60, 8991.  

18. F. Fabis, S. Jolivet-Fouchet, and S. Rault, Tetrahedron, 1999, 55, 6167.  

2136 HETEROCYCLES, Vol. 81, No. 9, 2010



19. F. Palacios, A. M. O. Retana, J. Oyarzabal, and J. M. Ezpeleta, Tetrahedron, 1998, 54, 2281. 

20. P. Drabina, M. Sedlak, A. Ruzicka, A. V. Malkov, and P. Kocovsky, Tetrahedron: Asymmetry, 2008, 

19, 384. 

21. M. Adib, K. Ghanbari, M. Mostofi, and H. R. Bijanzadeh, Tetrahedron, 2005, 61, 2645. 

22. L. Varga, T. Nagy, I. Kovesdi, J. Benet-Buchholz, G. Dorman, L. Urge, and F. Davas, Tetrahedron, 

2003, 59, 655. 

23. Y. Yu, H. M. El Abdellaoui, J. M. Ostresh, and R. A. Houghten, Tetrahedron Lett., 2001, 42, 623. 

24. J. D. Ha, S. J. Lee, S. Y. Nam, S. K. Kang, S. Y. Cho, J. It. Ahn, and J. K. Choi, Tetrahedron Lett., 

2006, 47, 6201.  

25. M. Sedlak, P. Drabina, I. Cisarova, A. Ruzicka, J. Hanusek, and V. Machacek, Tetrahedron Lett., 

2004, 45, 7723. 

26. J. Fan, Y. A. Zhang, T. Okamura, Z. H. Zou, N. Ueyama, and W. Y. Sun, J. Inorg. Chem. Commun., 

2001, 4, 501. 

27. M. Sedlak, P. Drabina, R. Keder, J. Hanusek, I. Cisarova, and A. Ruzika, J. Inorg. Chem., 2006, 691, 

2623. 

28. N. Coskum and M. Cetin, Tetrahedron, 2009, 65, 648.  

29. A. Zonouzi, M. Sadeghi Googheri, and P. S. Miralinaghi, Org. Prep. Proced. Int., 2008, 40, 471. 

30. A. Zonouzi, H. Rahmani, D. Kazemi, and Z. Izakian, J. Chem. Res., 2008, 222. 

31. A. Zonouzi, D. Kazemi, and M. Nezamabadi, Org. Prep. Proced. Int., 2006, 38, 307. 

32. A. Zonouzi, Z. Izakian, and M. Biniaz, Org. Prep. Proced. Int., 2009, 41, 543. 

33. A. Zonouzi, M. Biniaz, R. Mirzazadeh, M. Talebi, and S. W. Ng, Heterocycles, 2010, 81, 1271. 

34. K. C. Joshi, V. N. Patthak, and U. Garp, J. Heterocycl. Chem., 1979, 16, 1141. 

35. D. C. Palmer, The Chemistry of Heterocyclic Compounds, Vol. 60: Oxazolones: Synthesis, Reactions 

and Spectroscopy, part B, John Wiley & Sons. Inc., 2004. 

36. Y. S. Rao and R. Filler, Synthesis, 1975, 749. 

37. R. M. Herbst and D. Shemin, Org. Synth. Coll. Vol., 1943, 2, 1. 

38. H. Hoshina, K. Nakayama, T. Igarashi, and T. Sakurai, Heterocycles, 2002, 57, 1239. 

39. S. Sen and  K. Shanker,  Boll. Chim. Farm., 1996, 135, 465. 

40. M. A. Mesaik, S. Rahat, K. M. Khan, Z. Ullah, M. I. Choudhary, S. Murad, Z. Ismail, A. U. Rahman, 

and A. Ahmad, Bioorg. Med. Chem., 2004, 12, 2049.  

41. G. Romanelli, J. C. Autino, P. Vazquez, L. Pizzio, N. Blanco, and C. Caceres, Appl. Catal. A: 

General, 2009, 352, 208. 

42. F. Shi, T. Zhang, S. Tu, R. Jia, Y. Zhang, B. Jiang, and H. Jiang, J. Heterocycl. Chem., 2007, 44, 

1013. 

HETEROCYCLES, Vol. 81, No. 9, 2010 2137



43. Y. S. Rao,  J. Org. Chem., 1976, 41, 722. 

44. Crystallographic data for the structures of compounds 4a, 5a reported in this paper have been 

deposited with the Cambridge Crystallographi Data Center as supplementary publication No. CCDC 

776000, 775999. These data can be obtained free of charge via 

www.ccdc.com.ac.uk/data_request/cif. 

 

 

2138 HETEROCYCLES, Vol. 81, No. 9, 2010




