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Process for synthesis of daidzein based on Friedel-Crafts reaction
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Abstract: Daidzein was synthesized from 1, 3-dimethoxybenzene and p-methoxyphenylacetic acid using a
process containing chlorination, Friedel-Crafts acylation, demethylation, cyclization and demethylation.
Because of methyl protection, reactivity of hydroxy groups was reduced and the yield of Friedel-Crafts
reaction reached to 93. 6 %. Hydrobromic acid (40%) was used as demethylation reagent, and all methyl
in 4", 7-dimethoxyisoflavone molecule could be removed. The effect of process parameters such as catalyst
amount, reaction temperature and molar ratio of materials were studied, and their optimal values were as
follows: (1) in Friedel-Crafts reaction, the ratio of catalyst (aluminum chloride) and 1, 3-dimethoxybenzene
1.1: 1, reaction temperature 25°C, (2) in demethylation, the ratio of demethylation reagent (aluminum
chloride) and 2,4,4 -trimethoxydeoxybenzoin 1.1 ¢ 1, (3) in cyclization reaction, the ratio of triethyl
orthoformate and 2-hydroxy-4, 4'-dimethoxydeoxybenzoin 2 ¢ 1, reaction temperature 135°C, (4) in
demethylation reaction of 4',7-dimethoxyisoflavone, reaction temperature 122°C. The structure of product

was characterized by ' HH NMR and MS.
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Table 1 Effect of reaction temperature on yield

Temperature/C Yield/ %
25 93.6
35 85. 4
45 70.5

Note: A is 1, 3-dimethylbenzene; B is p-methoxyphenylacetic
acid; A+ B (moD) is 1+ 1; reaction time is 2. 5h; AICL : A (moD)
is 1.1+ 1.
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Table 2 Effect of aluminium chloride amount on yield

AlICls = A(moD) Yield/ %
1:0.8 71. 8
1:1 89. 2
1.1:1 93.6
1.2:1 93.1
1.3:1 86. 6

Note: A is 1,3-dimethylbenzene; B is p-methoxyphenylacetic
acid; A+ B (mol) is 13 1; reaction time is 2. 5 h; reaction temper-

ature 25°C.
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Table 5 Effect of reaction temperature
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on reaction time and yield

Temperature/C Reaction time/h Yield/ %
135 2.5—3 86. 1
125 6—7 85.3
110 10—11 76.5

®3 ZSULSERAENRMEERNZIE
Table 3 Effect of aluminium chloride amount on yield
AlCl; = C(mol) Reaction time/h Yield/ %
1:1 4 87.3
1.1:1 3 91.0
1.2:1 2.5 91.2
1.4:1 2 91.1

Note; Cis 2,4,4'-trimethoxydeoxybenzoin; reaction tempera-

ture 82°C.
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Table 4 Effect of triethyl orthoformate amount on yield
HC(OE; : D(mol) Yield/ %
1.2:1 63.7
1.6:1 75.5
2.0+ 1 86.1
2.2+1 86. 5

Note: D is 2-hydroxy-4, 4'-dimethoxydeoxybenzoin; reaction

time is 2. 53 h; reaction temperature 135°C.
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Note: D is 2-hydroxy-4, 4'-dimethoxydeoxybenzoin; D :
HC(OEv; is 1 @ 2.
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Table 6 Effect of reaction temperature

Temperature/C Reaction time/h Yield/ %
122 (reflux) 13—14 99.7
120 17—19 97.5
115 28—30 78.2

Note: Demethylation reagent is HBr (40%).
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Table 7 Effect of kind of demethylation reagent on yield

Demethylation reagent Reaction time/h Yield/ %

HBr(40%)
AICly

13—14
38—40

99.7
94. 4

Note: Ratio of aluminum chloride and 4', 7-dimethoxyisofla-

vone is three.
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