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Abstract. 3-phenyl-1H-pyrazole (1) is an important intermediate for the synthesis of many 

biologically active compounds. It was synthesized from acetophenone (2) and hydrazine through 

two steps including Knoevenagel condensation, Cyclization reaction reaction. In this paper, three 

novel 3-phenyl-1H-pyrazole derivatives were prepared. The structure were confirmed by MS and 
1
H NMR. Furthermore, the synthetic method was optimized. The total yield of the two steps were 

80%. 

Introduction 

In today's society, cancer is a serious threat to human health and life, although the traditional 
method of treatment of cancer is simple and quick, but there is a big drawback

[1]
. Tumor molecular 

targeted therapy using tumor cells and normal cells between the molecular biology of the 
differences, blocking the signal transduction pathway, blocked receptors, inhibition of angiogenesis 

and other methods specific role in tumor cell targets, specific Inhibit tumor cell proliferation, 
invasion and metastasis, and promote its apoptosis

[2-3]
. Because of the specificity of the target, 

molecular targeted therapy is more selective than traditional chemotherapy and has less side effects. 
Therefore, molecular targeted therapy for cancer has been widely concerned in cancer therapy 

because of its safe and high efficiency
[4-5]

. In recent years, there are many small molecular targeted 
anticancer drugs have been reported. Among them, 3-phenyl-1H-pyrazole (1) is an significant 

intermediate for the synthesis of many biologically active compounds. Therefore, design and 
synthesis of compound 1 derivative as small molecule inhibitors played a essential role in the study 

of anticancer. 
Many compound 1 derivatives which exhibited potential biological activities, such as methyl 

2-((1-(4-chlorophenyl)-1H-pyrazol-3-yloxy)methyl)phenyl(methoxy)carbamate (3)
[6]

, 
N-((1H-pyrazol-1-yl)methyl)-N-(3-chloroprop-1-en-2-yl)-2,6-dimethylbenzenamine (4)

[7]
, methyl 

3-(4-chlorophenyl)-4-methyl-1-((4-(trifluoromethyl)phenyl)carbamoyl)-4,5-dihydro-1H-pyrazole-4-
carboxylate (5) 

[8]
, ethyl 3-methyl-5-oxo-1-phenyl-4,5-dihydro-1H-pyrazole-4-carboxylate (6) 

[9]
, 

5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxylic acid (7)
[10]

, these 
compound 1 derivatives showed biological activity. 

Most of the synthetic methods of compound 1 which reported in the literature have the 
drawbacks such as longer synthetic route, lower yield and harmful to environment. Therefore, the 

optimization of the synthetic route and methods of compound 1 is necessary. In this study, we 
prepared three kinds of compound 1 derivatives, and design and optimize the method of the sythesis 

of compound 1, making it more suitable for industrial production. The structures of representative 
compounds were shown in Fig. 1. 
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Figure 1.  Structure of representative 3-phenyl-1H-pyrazole derivatives 

Materials and Methods 

NMR spectra were performed using Bruker 400 MHz spectrometers (Bruker Bioscience, 

Billerica, MA, USA) with TMS as an internal standard. Mass spectra (MS) were taken in ESI mode 

on Agilent 1100 LC–MS (Agilent, Palo Alto, CA, USA). All the materials were obtained from 

commercial suppliers and used without purification, unless otherwise specified. Yields were not 

optimized. TLC analysis was carried out on silica gel plates GF254 (Qindao Haiyang Chemical, 

China). 

Synthesis of compounds 

The structures and the synthetic route were shown in Scheme 1. 
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Scheme 1. The synthetic route of compound 1a-1c 

 

Reagents and Conditions: (a) DMF-DMA, 100℃, 5 h; (b) hydrazine, C2H5OH, 80℃, 2 h. 

(E)-3-(dimethylamino)-1-phenylprop-2-en-1-one (2a). acetophenone (5.0 g, 416 mmol) was 

dissolved in DMF-DMA (50 mL), then the mixture was heated to 100℃ and refluxed for 5 h. After 

the completion of the reaction (monitored by TLC). The mixture was cooled to room temperature, 

and poured into petroleum ether with stirred for 30 min. filtered and the precipitate was washed 

with ethanol then the residue was dried to obtain a powdery solid (6.7 g, 92.1%). MS：176.1 

[M+H]
+
. 

3-phenyl-1H-pyrazole (1a). (E)-3-(dimethylamino)-1-phenylprop-2-en-1-one (2) (0.5 g, 286 
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mmol) and hydrazine (3 mL) dissolve in ethanol (20 mL), then the mixture was heated to 80℃ and 

refluxed for 2 h. After the completion of the reaction (monitored by TLC). The mixture was cooled 

to room temperature, and poured into water with stirred for 30 min. The mixture was filtered then 
the residue was dried to obtain a powdery solid (0.383 g, 93.2%). MS: 145.0 [M+H]

+
. 

1
H NMR 

(400 MHz, DMSO) δ 12.88 (s, 1H), 7.69 (t, J = 19.2 Hz, 3H), 7.32 (t, J = 7.2 Hz, 2H), 7.21 (d, J = 
6.9 Hz, 1H), 6.62 (s, 1H). 

3-p-tolyl-1H-pyrazole (1b). Experimental operation as (1a). (0.414 g, 91.3%). ESI -MS m/z: 
159.0 [M+H]

 +
. 

1
H NMR (400 MHz, DMSO) δ 12.96 (s, 1H), 7.61 (d, J = 8.8 Hz, 3H), 7.13 (d, J = 

7.4 Hz, 2H), 6.57 (s, 1H), 2.22 (s, 3H). 
3-(4-fluorophenyl)-1H-pyrazole (1c). Experimental operation as (1a). (0.428 g, 92.5%). ESI 

-MS m/z: 162.1 [M+H]
 +

.
 1
H NMR (400 MHz, DMSO) δ 13.12 (s, 1H), 7.74 (dd, J = 16.5, 9.4 Hz, 

2H), 7.64 (s, 1H), 7.15 (t, J = 8.7 Hz, 2H), 6.62 (d, J = 1.1 Hz, 1H). 

Conclusions 

In conclusion, 3 kinds of 3-phenyl-1H-pyrazole (1) derivatives were prepared by substituted 
acetophenone and hydrazine through two steps including Knoevenagel condensation, Cyclization 

reaction reaction. The synthetic compound 1 derivatives and the reactions conditions were 
optimized, the yield of the product was much more higher, and making it more suitable for 

industrial production. It structure was confirmed by MS and 1H NMR spectrum. 
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