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Development of Melatonin Microreaction System
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Abstract: Melatonin was prepared in a microreactor with 5-metroxytryptamine as raw material. Three synthetic

schemes were designed and compared under the same mixture ratio, residence time and reaction temperature.

The reaction process in 3# microreactor was also optimized by the uniform design experimentation: the mass

concentration of 5-methoxy and methylene chloride was 5.0x10™* mg/L, the mole ratio of acetic anhydride and

S-methoxy was 4: 1, the residence time of the reaction stage was 45 s, and the residence time of the separation

stage was 5 s. Compared with the traditional process, the synthesis process time shortened from 5 h to 50 s, and

the yield of melatonin in the new microreactor rose from 70.2% to 83.82%. Melatonin could be easily obtained in

the microreactor with simplified operation, which is meaningful for its continuous industrial production.
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Synthetic route of Melatonin
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Tab. 2 Results of uniform design experimentation

Tab. 1
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4(1:4)
3(1:3)
2(1:2)

K X/ (x10'mg-L")  Xo/s X, FEH | %
1 1(25) 2(45) 4(1:4)  70.07
2 2(5.0) 4(75) 3(1:3)  50.56
3 3(7.5) 1(30)  2(1:2) 5447
4 4(10.0) 3(60) 1(1:1)  21.53
5 5(12.5) 5(90) 5(1:5)  38.88
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Fig.3  Relationship between (a) mass density of

S-metroxytryptamine / ethanol solution and the yield,

(b)residence time and yield, (¢) ingredient ratio and yield
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Tab.3 Comparison of yield of each reactor system
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