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Supporting Methods
Preparation of coumarin analogs

The analogs of coumarin were synthesized as our previously published method. In brief, in 

a Pyrex tube, a mixture of 2H-Chromen-2-one (1.0 mmol), Au@ZnO nanoparticles (4.0 mg), 

K2CO3 (1.5 mmol) and CHCl3 (3.0 mL) was carried out under argon atmosphere and 11 W blue 

LEDs at room temperature for 24 h. When the reaction was complete, it was centrifuged to remove 

the catalyst and the mixture was purified by column chromatography on silica gel (Petroleumether: 

Ethyl acetate) to give the desired product. The product was characterized with 1H NMR, 13C NMR, 

IR and CHNS2. 1, 2

Supporting Results

Characterization of the investigated compounds in this study

Among the studies of biological evaluations of chemical compounds, it is common to first assess 

the stability of the compounds during the study. Therefore, herein, the stability of coumarin and 

its two analogs of 7-methyl coumarin and 3-trifluoromethyl coumarin was first considered. 

According to Figure S1A, the absorption of the compounds was initially recorded at wavelengths 

between 250-450 nm. The λmax absorptions of compounds C1, C2 and C3 were observed to be 

258 nm, 298 nm and 327 nm, respectively. Using these maximum absorption points, the emission 

spectra of the chemical candidates were also recorded. According to Figure S1B, the emission 

spectra were recorded in the range of 300 nm to 700 nm. Maximum emission wavelengths of 426 

nm, 453 nm and 493 nm were observed for the C1, C2 and C3 compounds. In the next section, 

reverse-phase high-performance liquid chromatographic (RP-HPLC) measurements were used to 

study the hydrophobicity of the applied compounds. In RP-HPLC analysis, materials with more 

hydrophobicity are eluted later than hydrophilic compounds through the chromatographic column 

(C18). According to Figure S1C, C3 eluted faster than the other two compounds through the 

column, indicating the least hydrophobicity or the highest hydrophilicity among the other 

counterparts. Besides, the data showed that C2 analog has the highest amount of hydrophobicity, 

while C1 is moderate in this respect. Linking this result with Scheme 1, it can be concluded that 

the presence of methyl group in coumarin structure would increase hydrophobic property while 

the presence of trifluoromethyl group can reduce this characteristic. On account of data from 

Figure S1B, those maximum emission wavelengths were used to investigate the stability of 



coumarin and its analogs at different time intervals. Based on the results from Figure S1D, C1 

compound had the lowest stability, while the highest resistance to degrade was observed for C2. 

The stability of C3 is characterized between these two compounds. To determine the charge of the 

studied compounds, zeta potential measurements were done. As shown (Table S1) the pH of the 

considered experiments had notable effect on obtained zeta potential. Between all conditions, C3 

analog at pH 7.4 showed negative zeta potential. C1 and C2 compounds in the both pHs of 2.2 and 

7.4 showed positive zeta potential. 

Figure S1. Some characterizations of the considered compounds in this study.

A and B respectively show absorbance and emission spectra of C1, C2 and C3 compounds, while C indicates RP-

HPLC chromatograms of them. D displays quenching of the emission points (λmax) of the compounds in different 

time intervals (the stability of the compounds was studied in the acidic-fibrillogenic condition which is harsher than 

neutral pH condition).    



Table S1. Zeta potential measurements of the applied compounds.

Compound Zeta potential (mV)

pH 2.2 pH 7.4

C1 +3.3 ± 0.5 +1.1 ± 0.5

C2 +5.5 ± 1.2 +1.5 ± 0.8

C3 +11.2 ± 1.1 -7.4 ± 1.4
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