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Synthesis of Hydantoin Under Atmospheric Pressure

YUAN Qivhua’, ZHANG Wei’, GONG Wenzhao”, Y U Ronghua*
(1.Chemical Research Insitute, Y angquan Coal Indusiry (Group) Co., Taiyuan 030021, China;
2. Nanjing Techuniversity, Nanjing 211800, China)

Abstract: Hydantoin was synthesized by Bucherer—Berg’s method under atmospheric pressure. By adjusting various
technical parameters such as the ratio of raw materials, reaction temperature and time, the optimum reaction conditions
were obtained as follows: the mass ratio of hydroxyacetonitrile to water was 8 :100, and the molar ratio of
hydroxyacetonitrile to ammonium bicarbonate was 1:4; in the synthesis process, the inflow rate of carbon dioxide was
0.7 L/min at the feeding stage and 1.2 L/min at the reaction stage, respectively; the mass ratio of sulfuric acid to
hydroxyacetonitrile was 1:2 in the acidification stage; the temperature and time were 80 C and 2 h in the feeding
stage, 85 C and 2h in the first reaction stage, and 90 °C and 2 h in the second reaction stage. The final yield of

hydantoin was 93.52% and its purity was 98.5%. The high yield and purity of ethanolide were achieved in this work,

which paves the way for the next stage of industrial amplification.
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Fig. 1 Synthetic reaction mechanism of hydantoin by Bucherer Berg’s method
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Tab. 1 Experimental data for the synthesis of hydantoin

e IehE . CO, # % O P T 0 T,
P FEJ°C M i s m & (Lmin) nOEIEZNE) @ n(IRE L) (REMBUEE SR n(BiER) @ nFE L) 7—HI%
1 75 5:100 05~1.2 1:25 8 C 2h+90 C 2h 1:3 65.73
2 80 5:100 05~12 1:25 85 C 2h+90 C 2h 1:3 71.50
3 85 5:100 05~12 1:25 85 C 2h+90 C 2h 1:3 63.21
4 80 3:100 05~12 1:25 85 C 2h+90 C 2h 1:3 64.29
5 80 5:100 05~1.2 1:25 85 ‘C 2h+90 'C 2h 1:3 68.12
6 80 8 :100 05~1.2 1:25 85 C 2h+90 C 2h 1:3 7150
7 80 10: 100 05~1.2 1:25 85 C 2h+90 C 2h 1:3 65.54
8 80 8 : 100 03~1.2 1:25 85 C 2h+90 C 2h 1:3 66.26
9 80 8 :100 05~1.2 1:25 85 C 2h+90 C 2h 1:3 7150
10 80 8 : 100 0.7~1.2 1:25 85 C 2h+90 C 2h 1:3 72.82
11 80 8 . 100 10~1.2 1:25 8 C 2h+90 C 2h 1:3 68.12
12 80 8 . 100 0.7~0.7 1:25 85 C 2h+90 C 2h 1:3 68.91
13 80 8 . 100 0.7~1.0 1:25 85 C 2h+90 C 2h 1:3 70.25
14 80 8 :100 07~14 1:25 85 C 2h+90 'C 2h 1:3 70.15
15 80 8 . 100 0.7~1.2 1:2 85 C 2h+90 C 2h 1:3 63.15
16 80 8 :100 0.7~1.2 1:3 85 C 2h+90 C 2h 1:3 74.56
17 80 8 :100 0.7~12 1:4 85 C 2h+90 'C 2h 1:3 83.82
18 80 8 . 100 0.7~1.2 1:5 85 C 2h+90 C 2h 1:3 80.17
19 80 8 : 100 0.7~12 1:6 85 C 2h+90 C 2h 1:3 77.13
20 80 8 : 100 0.7~1.2 1:4 85 C 2h+90 C 2h 1:3 83.82
21 80 8 :100 0.7~1.2 1:4 85 C 2h+90 'C 3h 1:3 80.24
22 80 8 : 100 0.7~1.2 1:4 85 C 6h 1:3 78.85
23 80 8 : 100 0.7~1.2 1:4 90 C 4h 1:3 74.28
24 80 8 :100 0.7~1.2 1:4 95 C 4h 1:3 71.25
25 80 8 : 100 0.7~1.2 1:4 85 C 2h+90 C 2h 1:3 83.82
26 80 8 :100 0.7~1.2 1:4 8 C 2h+90 'C 2h 1:25 90.23
27 80 8 :100 0.7~1.2 1:4 85 C 2h+90 C 2h 1:2 93.52
28 80 8 . 100 0.7~1.2 1:4 85 ‘C 2h+90 'C 2h 1:15 90.25
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Fig. 3 HPLC spectrum of concentrated crystalline solid W R 2
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