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Abstract: In this study, DMF was adopted as reaction medium for the first time in the synthesis of berberrubine under
microwave irradiation. The effect of reaction power, solid-liquid ratio and reaction time on yield of berberrubine was stud-
ied using single factor tests. After crystallization and purification , the purity and structure of berberrubine was tested by
HPLC,UV, IR, ESI-MS,'H NMR and "C NMR. The optimal synthetic conditions were determined to be: microwave
power 400 W, microwave time 15 min, berberine/DMF ratio 1: 25 (g: mL). The yield was up to 93% under the opti-
mized experimental conditions and the purity of berberrubine after purification was as high as 98% . Compared with tradi-
tional method of synthesizing berberrubine by vacuum pyrolysis, the yield of berberrubine under microwave irradiation

was increased by nearly 15% while the reaction time was shortened by 4 times. In addition , the purification process was

economic and simple.
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Table 1  Effect of microwave power on yield of berberrubine
o Pt P
Power (W) Output (mg) Yield (%)
240 74.0 80.1
400 88.1 95.4
640 81.7 88.5
800 77.1 83.5
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Table 2 Effect of the solid-liquid ratio on yield of berberrubine

TR BN hEER: TR B e FeR
DMF (mL) BBR: DMF (g:mL) Output (g) Yield (% )
5 1:5 0.754 81.6
10 1:10 0.768 83.2
15 1:15 0.862 93.3
20 1:20 0.875 94.7
25 1:25 0.909 98.4
30 1:30 0.876 94.9
50 1:50 0.879 95.2
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Table 3  Effect of microwave radiation time on yield of berberru-

bine

ch%fr?t’t?ﬂme 7o s

(min) Output (g) Yield (%)
5 0.701 75.9
10 0.809 87.6
15 0.909 98.4
20 0.894 96.8
25 0.896 97.0
30 0.893 96.7
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Table 4  Effect of vacuum pyrolysis time on yield of berberrubine

S g I (8]

Reaction time /NEER e FEE
(min) BBR (g) Output (g) Yield (%)

15 1 0.695 75.3

30 1 0.733 79.4

45 1 0.759 82.2

60 1 0.775 83.9

120 1 0. 658 71.2

7#:190 °C,10 ~ 15 mmHg, /NEERH 1¢(2. 69 mmol) ,
Note:190 °C,10-15 mmHg,BBR 1g (2.69 mmol).
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Fig. 1 HPLC chromatograms of berberine standard ( A) ,internal berberrubine standard (B) and the crude reaction product (C)
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