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1. Synthesis and characterization of 6,7,3′4′-tetrahydroxyisoflavanone 
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Scheme S1. Large-scale synthesis of 6,7,3′,4′-tetrahydroxyisoflavanone-an analog of  
6,7,4′-trihydroxyisoflavanone with the same method 
 

Synthesis of 3, 4-dimethoxyl-3′,4′- dimethoxyl-deoxybenzoin(8) 

Dry HCl gas was bubbled into a mixture of anhydrous ZnCl2(2 kg, 14.7 mol) and 

1,4-dioxane(3 L) to saturation. After the reaction mixture was stirred for 6 hours at 

room temperature, 3,4-dimethoxyl benzyl cyanide (7) (2.64 kg, 14.9 mol) was added 

portionwise. After 6 hours, the 3, 4-dimethoxyphenol (1) (2 kg, 13 mol) was added 

portionwise. The mixture was then stirred at room temperature for 24 h. The rest 

procedure was consistent to that for 3, 4-dimethoxyl-4`-hydroxyl-deoxybenzoin (3), 

giving 8 (3.10 kg , yield 72%). Melting point: 136.9-137.7℃；1HNMR (400 MHz, 

DMSO) δppm: 12.467(1H, s), 7.428(1H, s), 6.929(1H, s), 6.885(1H, d, J=8.0Hz), 

6.801(1H, s, J=8.0Hz), 6.542(1H, s), 4.27(2H, s), 3.813(3H, s), 3.761(3H, 



s)；,3.711(3H, s), 3.682(3H, s)，13C NMR (100 MHz, DMSO) δppm:44.193,55.393, 

55.431,55.930, 56.166, 100.365, 110.658, 111.847, 112.296, 113.344, 121.510, 

127.375, 141.623，147.571. 148.570，156.339，158.805，202.238. 

 

Synthesis of  6,7,3′,4′-tetramethoxyl isoflavanone(9) 

A solution: BF3Et2O (5.6 L)was added dropwise into a mixture of (8)(2 kg, 6 mol) 

and DMF(12 L) under 0~10℃with stirring. B solution: in another flask, DMF(18 L) 

was cooled to 0~10℃and PCl5 (2.58 kg,12.4 mol) was added portionwise, stirred at 

55℃for 45 min. Then B solution was added into A solution slowly. The rest 

procedure was consistent to that for 6, 7-dimethoxyl-4′-hydroxylisoflavanone(4), 

giving 9 (1.79 kg, yield 87%). Melting point: 186.6-187.7℃，1H NMR (400 MHz, 

DMSO) δppm: 8.457(1H, s), 7.445(1H, s), 7.224(1H, s), 7.214(1H, s), 7.140(1H, d, 

J=8.0Hz), 7.016 (1H, d, J=8.0Hz), 3.919 (3H, s), 3.864(3H, s)，3.780(3H, s), 3.78(3H, 

s); 13C NMR(100MHz, DMSO) δppm: 55.454, 55.503, 55.717，56.345，100.259，

104.062，111.523，112.681，116.896，121.122，122.878，124.563，147.385，148.234，

148.535，151.630，153.276，154.198，174.223.  

 

Synthesis of 6,7,3′,4′-tetrahydroxyisoflavanone 

Dimethyl sulfide (2.1L, 30 mol)was added dropwise into a mixture of AlCl3 (7 kg, 

52.6 mol) and CH2Cl2 (24 L) under 10℃with strongly stirring. The reaction  was  

added 9 (2 kg, 6.7 mol) portionwise and stirred at room temperature(10~30℃) for 12h. 

The rest procedure was consistent to that for 6, 



7-dimethoxyl-4′-hydroxylisoflavanone(4), giving 6,7,3`,4`-tetrahydroxyisoflavanone 

(1.554 kg, yield 93% );  Melting point: 294.3-296.4℃; 1H NMR (400 MHz,DMSO) 

δppm: 8.20(1H, s), 7.373(1H, s), 7.011(1H,s), 6.890 (1H, s), 6.770(2H, d, J=8.0Hz); 

13C NMR(100MHz, DMSO) δppm: 102.694，108.074，115.200，115.269，116.557，

116.614，119.861，122.852，123.404，144.542，144.908，150.780，152.011，152.361，

174.402; HRMS (ESI) m/z: [M+H]+ ,calcd for C15H10NaO5: 287.0556, found 

287.0546. 

 



 

2. Multi-factor experimental designs 

 

Multi-factor experimental designs including reactant ratio between compound 1 and 2, 

reaction temperature and time for the modified Hoesch reaction, were conducted to 

simplify the practical operation. 

 

Table s1. Multi-factor experimental designs in Hoesch reaction 

Entry 
Ratio  

(Compd. 1:2) 

Hoesch reaction 

Temperature(�) 

Time 

(h) 

Hydrolysis reaction 

Temperature(�) 

Yield 

(%) 

1 1:1 r.t. 15 85 65% 

2 1:1.2 r.t. 15 85 79% 

3 1:1.5 r.t. 15 85 80% 

4 1:1.2 0 15 85 55% 

5 1:1.2 10 15 85 60% 

6 1:1.2 24 15 85 83% 

7 1:1.2 r.t. 10 85 72% 

8 1:1.2 r.t. 20 85 85% 

9 1:1.2 r.t. 40 85 86% 

 

 

As shown in Table S1, 1.2 of reactant ratio between compound 1 and 2, room 

temperature and 20h reaction time, were evaluated as the optimal and simplified 

reaction conditions for the Hoesch reaction. 



 

3. Spectra graphs for characterization of 6,7,4`-trihydroxyisoflavanone 

 

 

 
Fig.S1. 1H-NMR(a) and 13C-NMR(b) of 3, 4-dimethoxyl-4′-hydroxyl-deoxybenzoin(3) 



 

 

Fig.S2. 1H NMR(a) and 13C NMR(b) of 6, 7-dimethoxyl-4′-hydroxylisoflavone(4)                           



 

 
Fig.S3. 1H NMR(a) and 13C NMR(b) of 6,7,4′-trihydroxylisoflavanone 

 



 
Fig.S4.HRMS (a) and UV absorption spectrum (b) of 6,7,4′-trihydroxylisoflavanone  

 

 
Fig.S5 IR spectrum of 6,7,4′- trihydroxylisoflavanone 

 
 
 
 
 
 
 
 
 



 
Fig.S6. Elemental analysis of 6,7,4′- trihydroxylisoflavanone 

 

 
 
 
 
 
 
 
 
 



4. HPLC analysis of 6,7,4′-tetrahydroxyisoflavanone  

 

 



 



 

Fig.S7. HPLC analysis of 6,7,4`-trihydroxyisoflavanone 

 
 



5. Spectra graphs for characterization of 6,7,3`,4`-tetrahydroxyisoflavanone 
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Fig.S8. 1H-NMR(a) and 13C-NMR(b) of 3,4-dimethoxyl-3′,4′- dimethoxyl-deoxybenzoin (8) 
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Fig.S9. 1H-NMR(a) and 13C-NMR(b) of 6,7,3′,4′-tetramethoxyl isoflavanone(9) 
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Fig.S10. 1H-NMR(a) and 13C-NMR(b) of 6,7,3′,4′-tetrahydroxyisoflavanone 
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Fig.S11.HRMS of 6,7,3′,4′-tetrahydroxyisoflavanone 
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