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Abstract. Chalcone is an important intermediate in many biologically active compounds such as 

flavonoid. Chalcone was prepared by the aldol condensation of benzaldehyde with acetophenone. In 
this paper, five novel chalcone derivatives were prepared. The structure was confirmed by MS and 
1
H NMR. Furthermore, the synthetic method was optimized. The yield of the step was at least 85% 

or more. 

Introduction 

Flavonoids have a wide range of applications, first of all it is a strong antioxidant, which can 

effectively remove oxygen free radicals in the body[1]. Second, Favonoids can not only improve 
blood circulation to achieve the purpose of lowering cholesterol, but also can effectively reduce the 

incidence of cardiovascular and cerebrovascular diseases and alleviate their symptoms. More, 
flavonoids also inhibit inflammation to relieve pain, which is useful for the treatment of various 

types of allergic symptoms [2-4]. Its also has important pharmacological effects, such as Laliberte R 
reported anti-insect effect of Chalcone derivatives, He Keqin, Cheng Guifang and other reports 

Chalcone derivatives have anti-allergic effects and anti-cancer effect. Many quinazoline derivatives 
which exhibited potential biological activities, such as 

3-oxo-1,3-diphenylpropyl-pyrrolidine-1-carbodithioate (2)[5], 
(7-methyl-2-pheny-lH-imidazo[1,2-a]pyridin-3-yl)(phenyl)methanone (3)[6], 

4-acetyl-1,3-diphenylhexane-1,5-dione (4)[7], 
3-(1-methyl-1H-indol-3-yl)-1,3-diphenylpropan-1-one (5) [8], tert-butyl 

2-(diphenylmethyleneamino)-5-oxo-3,5-diphenylpentanoate(6)[9], these showed excellent 
biological activity. 

Most of the synthetic methods of chalcone 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 chalcone is necessary. In this study, we prepared five kinds of 
chalcone derivatives, and design and optimize the method of the sythesis of chalcone, making it 

more suitable for industrial production. The structures of representative chalcone derivatives were 
shown in Fig. 1. 
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Figure 1.  Structure of representative chalcone derivatives 
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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-1e 

 

Reagents and Conditions: ethanol, 10% NaOH. 

Chalcone(1a). A solution of acetophenone (1.21 g, 0.01 mol) and benzaldehyde (1.06g, 0.01 
mol) in ethanol (30 mL). Then 10% NaOH(1 mL) was added slowly with stirring. After stirring at 

room temperature for 24 h, the reaction was complete by TLC analysis. The mixture was then 
filtered, the filter cake was washed and recrystallized from ethanol. Residue was dried to obtain a 

powdery solid (1.91 g, 92%). ESI -MS m/z: 209.1 [M+H] +. 1H NMR (400 MHz, DMSO) δ 8.14 (d, 
J = 7.3 Hz, 2H), 7.93 (t, J = 10.3 Hz, 1H), 7.88 (dd, J = 6.6, 2.8 Hz, 2H), 7.78 – 7.70 (m, 1H), 7.66 

(t, J = 7.3 Hz, 1H), 7.56 (t, J = 7.6 Hz, 2H), 7.50 – 7.42 (m, 3H). 
3-(2,3-dichlorophenyl)-1-p-tolylprop-2-en-1-one(1b). Experimental operation as (1a). (2.53 g, 

87.5%). ESI -MS m/z: 291.0 [M+H] 
+ 

 . 
1
H NMR (400 MHz, DMSO) δ 7.43 (d, J = 1.8 Hz, 1H), 

7.22 (dd, J = 16.8, 11.9 Hz, 3H), 7.01 (dd, J = 8.4, 1.9 Hz, 1H), 6.84 (t, J = 11.5 Hz, 2H), 6.52 (d, J 

= 8.0 Hz, 2H), 1.54 (s, 3H). 
3-(3-bromophenyl)-1-p-tolylprop-2-en-1-one(1c). Experimental operation as (1a). (2.67 g, 

89.2%). ESI -MS m/z: 302.0 [M+H]
 +

. 
1
H NMR (400 MHz, DMSO) δ 8.06 (d, J = 8.1 Hz, 2H), 7.97 

(d, J = 15.6 Hz, 1H), 7.85 (d, J = 8.4 Hz, 2H), 7.66 (t, J = 12.7 Hz, 3H), 7.35 (t, J = 13.7 Hz, 2H), 

2.37 (d, J = 15.8 Hz, 3H). 
3-(3-bromophenyl)-1-phenylprop-2-en-1-one(1d). Experimental operation as (1a). (2.66 g, 

93.1%). ESI -MS m/z: 288.0 [M+H]
 +

. 
1
H NMR (400 MHz, DMSO) δ 8.15 (d, J = 7.3 Hz, 2H), 7.98 

(d, J = 15.7 Hz, 1H), 7.85 (d, J = 8.5 Hz, 2H), 7.76 – 7.62 (m, 4H), 7.56 (t, J = 7.6 Hz, 2H). 

3-(3-fluorophenyl)-1-(4-fluorophenyl)prop-2-en-1-one(1e). Experimental operation as (1a). 
(2.23 g, 91.5%). ESI -MS m/z: 245.1 [M+H] 

+
. 

1
H NMR (400 MHz, DMSO) δ 8.24 (dd, J = 8.8, 5.6 

Hz, 2H), 8.01 – 7.87 (m, 3H), 7.74 (d, J = 15.6 Hz, 1H), 7.39 (t, J = 8.8 Hz, 2H), 7.30 (t, J = 8.8 Hz, 
2H). 

Conclusions 

In conclusion, 5 kinds of chalcone derivatives were prepared by substituted acetophenone and 

substituted aromatic aldehydes by hydroxyaldehyde condensation. The synthetic method of 
chalcone 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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