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Synthesis of 4,7-dimethoxybenzo[d][1,3]dioxol-5-ol (6) 

Synthesized according to the described procedure [1]. A mixture of of 4,7-

dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde 4 (29.43 g, 140 mmol), SeO2 (0.466 g, 4.2 mmol, 3 mol%) 

and 280 mL of t-BuOH were placed in a 500-mL round-bottom flask. Next, H2O2 (solution 37%, 23.2 mL, 

280 mmol) was added at 50 °C. After 20 minutes the precipitate dissolves, a reddish solution is formed. The 

reaction mixture was stirred at 50 °C for 2.5 hours. After that, the reaction mixture was cooled in an ice-

water bath, Na2SO3 (17.65 g, of 140 mmol) in 70 mL of water at 20-22 °С were added, forming аn orange 

solution with a precipitate. Most of the t-BuOH was evaporated in vacuo and 200 mL of water and 100 mL 

of EtOAc was added. The organic layer was separated, the aqueous layer was extracted with ethyl acetate 

(2 × 100 and 2 × 50 mL). The organic phases were combined, washed with water (50 mL) and saturated NaCl 

solution (50 mL), dried, and evaporated in vacuo. To red-gray crystals of the intermediate formylphenol 

(30.79 g, 97% yield) 300 mL of methanol was added. Formed red solution with precipitate was cooled in an 

ice-water bath, then Et3N (19.5 mL, 140 mmol) were added. The color of the mixture changed from red to 

purple, the mixture was stirred for 45 minutes at 20 °C. After stirring, the mixture was evaporated to dry 

and 100 mL of CH2Cl2 and 105 mL of 2M HCl solution (210 mmol) were added. The yellow aqueous layer 

was separated and extracted with CH2Cl2 (2 × 30 mL). The red organic layer was extracted with 2M NaOH 

solution (210 mmol, 105 mL). Black aqueous layer was washed with 30 mL CH2Cl2, combined organic layers 

extracted with water 30 mL Then, 22 mL of 11 M HCl solution (242 mmol) and 50 mL of CH2Cl2 were added 

to the alkaline aqueous layer, which turned red. The organic layer was separated, the aqueous layer was 
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extracted with CH2Cl2 (3 × 50 mL). The organic phases were combined, dried, and evaporated in vacuo, 

26.83 g 97% of brown crystalline residue was obtained. The product was purified by eluting through short 
90 g SiO2 column (CH2Cl2, Rf=0.46) to afford 24.09 g of 6, yield 87%. 

4,7-Dimethoxybenzo[d][1,3]dioxol-5-ol (6): colorless crystals (CH2Cl2); mp 84−86 °С (Lit. 84-85 °С 
(MeOH) [2]); 1H NMR δ 8.94 (1H, br s, OH), 6.08 (1H, s, H-6), 5.87 (2H, s, OCH2O), 3.72 (3H, s, OCH3), 3.71 

(3H, s, OCH3); 13C NMR δ 145.0 (C, C-5), 139.7 (C, C-7), 138.4 (C, C-3a), 128.2 (C, C-7a), 126.9 (C, C-4), 101.0 

(C, C-2), 95.4 (CH, C-6), 60.1 (CH3), 56.3 (CH3). 

Synthesis of 6-hydroxy-4,7-dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde (7)

Synthesized according to the modified literature method [2]. 

1. Preparation of the formylation mixture: A mixture of PCl5 (32.7 g, 157 mmol), ethyl formate (12.96
g, 175 mmol) and 200 mL of CH2Cl2 were placed into a 500 mL round bottom flask. The reaction mixture 

was refluxed with a calcium chloride tube for 2 hours. A solution of dichloromethyl methyl ether (157 

mmol) was obtained 

2. Formylation: To a solution of 6 (19.82 g, 100 mmol) in 260 mL of CH2Cl2 placed in a 1000-mL round-

bottom flask, SnCl4 (104 g, 400 mmol) were added dropwise at 10 °C. At the start of the addition the 

temperature rose, the color of the solution turns yellow and yellow precipitate falls off. The reaction mass 

was stirred with cooling for 30 minutes, and then the formylation mixture prepared above was added 

dropwise at 5-10 °C, slow heating of the mixture was observed and precipitate dissolved. After the addition 

was completed, the red solution was stirred for 3 hours at 20 °C. After that, the solution was poured into 

380 g of ice, the organic layer was separated, the aqueous layer was extracted with CH2Cl2 (6 × 50 mL). The 

organic phases were combined, dried, and evaporated in vacuo to yield 22.80 g (101%) of brown solid. The 

product was purified by recrystallization from 230 mL EtOH to give a 20.36 g of 7, 90% yield. 

6-Hydroxy-4,7-dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde (7): yellow crystals (EtOH) ; mp 132−133 °С (Lit.
125-127 °С [2]); 1H NMR δ 12.43 (1H, br s, OH), 9.95 (1H, s, CHO), 6.09 (2H, s, OCH2O), 4.00 (3H, s, OCH3),

3.79 (3H, s, OCH3); 13C NMR δ 192.5 (CHO), 153.6 (C, C-6), 148.2 (C, C-4), 139.1 (C, C-7a), 128.6 (C, C-3a),

126.3 (C, C-7), 107.1 (C, C-5), 102.7 (C, C-2), 60.4 (2 x CH3).

Synthesis of 4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (sabandin) (3) 

Synthesized according to the optimized method [3]. 
A mixture of 7 (7.55 g, 33,4 mmol) and methyl (triphenylphosphoranylidene)acetate (13.41 g, 40.1 

mmol) in N,N-diethylaniline (115 mL) were heated in a 250-mL round-bottom flask under argon at 190 °C 
for 45 min. Then, the red solution was cooled, N,N-diethylaniline was distilled off in vacuo (0.3 mbar), the 
residue was diluted with an aqueous solution of HCl (66 mL, 1 M) to acidic pH, extracted with CH2Cl2 (3 × 
30 mL), solution was dried and evaporated in vacuo. Next, to the brown residue 22.82 g, solution of NaOH 
(13.36 g, 334 mmol) in CH3OH (150 mL) and CH2Cl2 (100 mL) was added, and the suspension was stirred 
for 30 minutes at room temperature. Then the mixture was diluted with water (100 mL), the aqueous layer 
was separated, the organic phase was extracted with water (3 x 75 mL) Aqueous phases were combined, 
washed with CH2Cl2 (100 mL) and acidified with 35 mL 11 M HCl (385 mmol). The precipitate was filtered 
off, washed with water, and dried in a vacuum to obtain 7.56 g of 3, 90% yield. An analytical sample was 

crystallized from MeOH. 
4,9-Dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (sabandin) (3): brownish crystals (MeOH); mp 146−147 °С 
(Lit. 131−133 °С [3], 143−145 °С [4]); 1H NMR δ 7.94 (1H, d, J = 9.7 Hz, H-4), 6.26 (1H, d, J = 9.7 Hz, H-3), 
6.13 (2H, s, OCH2O), 3.99 (3H, s, OCH3), 3.90 (3H, s, OCH3); 13C NMR δ 159.7 (C, C-6), 142.93 (C, C-9), 
142.90 (C, C-4a), 139.1 (C, C-8), 133.2 (CH, C-3a), 132.9 (C, C-9a), 126.3 (C, C-4), 112.0 (C, C-7), 106.5 (CH, 
C-8a), 102.8 (C, C-2), 60.7 (CH3), 60.3 (CH3).
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Figure S1. 1H NMR spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S1. 1H NMR spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S1. 1H NMR spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S2. 13C NMR spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S2. 13C NMR spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S2. 13C NMR spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S3. Mass spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S4. IR spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S5. HRMS spectrum of  6,7-dihydroxy-5,8-dimethoxy-2H-chromen-2-one (2).
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Figure S6. 1H NMR spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).
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Figure S6. 1H NMR spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).
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Figure S6. 1H NMR spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).
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Figure S7. 13C NMR spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).
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Figure S7. 13C NMR spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).
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Figure S7. 13C NMR spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).



File : C:\MSDCHEM\1\DATA\BA2131 .D 
Operator : victor 
Acquired : 24 Dec 20 15:17 using AcqMethod victor.M 
lnstrument : INCOS 
Sample Name: NMR/29317665 
Misc lnfo : 
Vial Number: 1 

Abundance 
6500000 

6000000 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

500000 

15 

29 

h 45 53 61 66 77 83 94 109 
, 1 " , , 1 1 , , 1 o L.--r,--r-,4-1-тт--n , , · 1 , , , • , 1 • 1 , , • • • 1 1 , , , , 1 , . , , , , 

m/z-> 10 20 30 40 50 60 70 80 90 100 110 

'\) 

D~~L ( о ~ ZSo .20 
О / (' 'О D 

,,,,о С 12. Hzo Ос; 

Scan 10 (0.181 min): BA2131.D 

'1 
1 

2$0 

235 

177 
149 207 

222 
192 264 

130 140 150 190 200 210 220 230 240 
,-,,-.J ....... -,.--,-

250 260 270 

(NMR/29317665)

S12 

S19 

Figure S8. Mass spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).
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Figure S9. IR spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).
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Figure S10. HRMS spectrum of  4,9-dimethoxy-6H-[1,3]dioxolo[4,5-g]chromen-6-one (3).
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Figure S11. 1H  NMR spectrum of  4,7-dimethoxybenzo[d][1,3]dioxol-5-ol (6).
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Figure S11. 1H  NMR spectrum of  4,7-dimethoxybenzo[d][1,3]dioxol-5-ol (6).
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Figure S11. 1H  NMR spectrum of  4,7-dimethoxybenzo[d][1,3]dioxol-5-ol (6).
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Figure S12. 13C  NMR spectrum of  4,7-dimethoxybenzo[d][1,3]dioxol-5-ol (6).
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Figure S12. 13C  NMR spectrum of  4,7-dimethoxybenzo[d][1,3]dioxol-5-ol (6).
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Figure S12. 13C  NMR spectrum of  4,7-dimethoxybenzo[d][1,3]dioxol-5-ol (6).
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Figure S13. Mass spectrum of  4,7-dimethoxybenzo[d][1,3]dioxol-5-ol (6).
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Figure S14. 1H  NMR spectrum of  6-hydroxy-4,7-dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde (7).
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Figure S14. 1H  NMR spectrum of  6-hydroxy-4,7-dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde (7).
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Figure S15. 13C NMR spectrum of  6-hydroxy-4,7-dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde (7).
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Figure S15. 13C NMR spectrum of  6-hydroxy-4,7-dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde (7).
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Figure S15. 13C NMR spectrum of  6-hydroxy-4,7-dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde (7).
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Figure S16. Mass spectrum of  6-hydroxy-4,7-dimethoxybenzo[d][1,3]dioxole-5-carbaldehyde (7).
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