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1. Synthesis method of Sal-plus  

 

Figure S1. Synthesis route of Sal-plus. 

1). Synthesis of compound 2：1.18 g (7.0 mmol) of 3,4-dihydroxyphenylacetic acid (compound 1) 

and 8.4 ml of BH3/THF (1.0 M in THF) were dissolved in 20 mL of THF and reacted at room 

temperature for 4 hours. After the reaction, the solvent was removed by rotary evaporation to 

obtain a crude product (compound 2). Column chromatography purification  was used to obtain 

1.05g product (compound 2), yield 97%. 

2). Synthesis of compound 3：Add 16.9 g (0.05 mol) of compound 2, 6.9 mL (0.06 mol) of 

(chloromethyl)benzene and 200 mL of acetone to the reaction flask in turn, stir to dissolve, add 8.3 

g (0.06 mol) of potassium carbonate and 0.8 g (0.005 mol) of potassium iodide, reflux for 18 h 

(TLC monitoring). The solvent was distilled off, the residue was poured into 200 mL of water, 

hydrochloric acid was added dropwise to adjust to pH=7, and the product was extracted with ethyl 

acetate. Then the organic phase was distilled off by vacuum distillation. Finally, the product 

(compound 3) was recrystallized from absolute ethanol, which is white solid (210.7 g), yield 

88.6%. 

3). Synthesis of compound 5: Dissolve 27.3 g compound 3 (0.03 mol) in 200 mL of CH2Cl2, add 

14.8 g compound 4 (0.036mol), 2 g of molecular sieve and 55 g (0.018mol) of dry silver carbonate 

under stirring, and react at room temperature in the dark for 1 day. After filtration, the filter 

product was washed with an appropriate amount of CH2Cl2, and the filtrate was concentrated to 

obtain compound 5. 

4). Synthesis of compound 6 (Sal-plus): Dissolve the above compound 5 in 150 mL of anhydrous 

methanol, add sodium methoxide 1.6 g (0.03 mol), stir at room temperature for 6 h, adjust to 

pH=6 with acetic acid, filter, and concentrate the filtrate under reduced pressure to obtain viscous 



material. 150 ml of methanol, 0.16 g of palladium carbon was added to the viscous substance and 

the reaction was stirred for 4 h under hydrogen atmosphere. The final product 5.6 g Sal-plus was 

obtained by column chromatography purification. 

1H-NMR (CD3OD, 400 MHz) δ: 7.06 (2H, d, J = 8.4 Hz), 6.69 (2H, d, J = 8.4 Hz), 4.29 (1H, 

d, J = 8.0 Hz), 4.02 (1H, m), 3.86 (1H, dd, J = 1.6, 12.4 Hz), 3.68 (2H, overlapped), 3.23-3.37 (3H, 

overlapped), 3.18(1H, t, J = 8.8 Hz), 2.83 (2H, t, J = 8.0 Hz); (Figure S2) 

13C-NMR (CD3OD, 100 MHz) δ: 155.4, 129.6, 129.4, 114.7, 103.0, 76.7, 76.6, 73.7, 70.7, 

70.3, 61.4, 35.0. (Figure S3) 

 

Figure S2. H1-NMR of the Sal-plus. 

 

Figure S3. 13C-NMR of the Sal-plus. 

 



 

Figure S4. Long-term toxicity test of the Sal-plus (General observation of skin morphology). 

 

 

Figure S5. Long-term toxicity test of the Sal-plus (HE staining) and the changes of the body 

weight. 

 

 

 

 

 

 

 

 

 

B    

 

Changes of body 

weight 

 

0 2 4 6 8 10

16

18

20

22

24

26

Weeks

W
e

ig
h

t(
g

)

Control

2.50%

5%
10%



 

Table S1. Primers used in qPCR assay. 

Gene Primer 

GAPDH forward 

GAPDH reverse 

TYR forward 

TYR reverse 

GGAGCGAGATCCCTCCAAAAT 

GGCTGTTGTCATACTTCTCATGG 

GACATAACCGGGAATCCTACA 

CCAAGGAGCCATGACCAG 

 


