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Figure S1: 1H NMR spectrum of 1 in CDCl3 at 600 MHz 
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Figure S2: 1H NMR spectrum of 1 in CDCl3 at 600 MHz (From δC 5.5 ppm to 8.5 ppm) 
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Figure S3: 13C-NMR spectrum of 1 in CDCl3 at 150 MHz 
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Figure S4: 13C-NMR spectrum of 1 in CDCl3 at 150 MHz (From δC 85 ppm to 170 ppm) 
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Figure S5: HSQC spectrum of 1 
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Figure S6: HSQC spectrum of 1 (From δC 70 ppm to 155 ppm)



 
© 2024 ACG Publications. All rights reserved. 

  9 

 

 

 

Figure S7: HMBC spectrum of 1 



 
© 2024 ACG Publications. All rights reserved. 

  10 

 

 

Figure S8: HMBC spectrum of 1 (From δC 80 ppm to 170 ppm) 
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Figure S9: 1H-1H COSY spectrum of 1 

 



 
© 2024 ACG Publications. All rights reserved. 

  12 

 

 

Figure S10: ROESY spectrum of 1 
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Figure S11: ROESY spectrum of 1 (From δC 5.5 ppm to 7.0 ppm) 
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Figure S12: HR-ESI-MS spectrum of 1 
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Figure S13: UV spectrum of 1 
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Sample Name:  GD-3a

Sample Form:  KBr

Path of File:  E:\data

Date of Measurement: 2022/4/15

Resolution:  4

Aperture Setting:  6 mm

Number of Background Scans:  16

Number of Sample Scans: 16

Beamsplitter Setting:  KBr

Source Setting:  MIR

Instrument Type: BRUKER  VERTEX 70

Soft Version: OPUS8.1
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Figure S14: IR spectrum of 1
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Figure S15: Scifinder search report of new compound 
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Figure S16: Scifinder similarity report for new compound 
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Figure S17: Structure of 6-(3′-methyl-1′,3′-butadienyl)-5,7-dimethoxycoumarin which is the most 

similar to compound 1 according to Scifinder search 
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Table S1. 1H and 13C NMR data for 1 and similar compound 6-(3′-methyl-1′,3′-butadienyl)-5,7-

dimethoxycoumarin (11) (δ in ppm, J in Hz). 

Position 1 6-(3′-methyl-1′,3′-butadienyl)-5,7-

dimethoxycoumarin (11) 

δH δC δH δC 

2  161.3  161.0 

3 6.24 (d, J = 9.6 Hz, 1H) 112.6 6.22 (d, J = 9.6 Hz, 1H) 112.8 

4 7.93 (d, J = 9.6 Hz, 1H) 139.2 7.88 (d, J = 9.6 Hz, 1H) 138.9 

4a  107.3  107.6 

5  155.2  155.7 

6  117.3  116.6 

7  161.1  161.6 

8 6.60 (s, 1H) 95.0 6.59 (s, 1H) 95.6 

8a  155.6  154.9 

1′ 6.17 (d, J = 12.2 Hz, 1H) 118.6 6.62 (d, J = 16.8 Hz, 1H) 118.3 

2′ 6.40 (d, J = 12.2 Hz, 1H) 136.5 7.23 (d, J = 16.8 Hz, 1H) 136.9 

3′  142.6  143.0 

4′ 4.93 (s, 2H) 118.2 5.09 (s, 1H), 5.08 (s, 1H) 117.8 

5′ 1.58 (s, 3H) 20.6 1.97 (s, 3H) 18.3 

5-OCH3 3.81 (s, 3H) 61.8 3.76 (s, 3H) 62.0 

7-OCH3 3.86 (s, 3H) 56.3 3.89 (s, 3H) 56.3 

The 1H and 13C NMR data of compound 1 were recorded at BRUKER AVANCE 600 MHz spectrometer, with CDCl3 as 

solvent; the 1H and 13C NMR data of the compound 1′ reported in the literature were recorded on a Varian Mercury plus 

spectrometer operating at 400 MHz (1H) and at 100 MHz (13C), with CDCl3 as solvent.  

 



 
© 2024 ACG Publications. All rights reserved. 

  22 

 

 

Figure S18: 1H NMR spectrum of 2 in CDCl3 at 600 MHz 
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Figure S19: 13C NMR spectrum of 2 in CDCl3 at 150 MHz 
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Figure S20: 1H NMR spectrum of 3 in CDCl3 at 600 MHz 
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Figure S21: 13C NMR spectrum of 3 in CDCl3 at 150 MHz 
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Figure S22: 1H NMR spectrum of 4 in CDCl3 at 600 MHz 
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Figure S23: 13C NMR spectrum of 4 in CDCl3 at 150 MHz 
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Figure S24: 1H NMR spectrum of 5 in CDCl3 at 600 MHz 
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Figure S25: 13C NMR spectrum of 5 in CDCl3 at 150 MHz 

 

Figure S26: ROESY spectrum of 5  
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Calculation details 

The all obtained stable conformers were subsequently optimized by using Gaussion16 software at the 

B3LYP/6-31G(d) level in PCM model. The optimized stable conformers were selected for further 

NMR calculations at the B3LYP/6-311+G(d,p) level in PCM model. The overall NMR were weighted 

by Boltzmann distribution. 

 

Figure S27: Structures of isomers Trans-5 and Cis-5 

  

Figure S28: Key parameters of the calculated chemical shifts of trans-5 and cis-5 and including 

coefficient of determination (R2) and DP4+ probability. 

DP4+ = 100% 
DP4+ = 0% 
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Table S2. DP4+ analysis of compound 5 
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Figure S29: 1H NMR spectrum of 6 in CDCl3 at 600 MHz 
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Figure S30: 13C NMR spectrum of 6 in CDCl3 at 600 MHz 
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Figure S31: 1H NMR spectrum of 7 in CDCl3 at 600 MHz 
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Figure S32: 13C NMR spectrum of 7 in CDCl3 at 150 MHz 
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Figure S33: 1H NMR spectrum of 8 in CDCl3 at 600 MHz 
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Figure S34: 13C NMR spectrum of 8 in CDCl3 at 150 MHz 
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Figure S35: 1H NMR spectrum of 9 in CDCl3 at 600 MHz 
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Figure S36: 13C NMR spectrum of 9 in CDCl3 at 150 MHz 
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Figure S37: 1H NMR spectrum of 10 in CDCl3 at 600 MHz 
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Figure S38: 13C NMR spectrum of 10 in CDCl3 at 150 MHz 
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Figure S39: 1H NMR spectrum of 11 in MeOH-d4 (600 MHz) 
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Figure S40: 13C NMR spectrum of 11 MeOH-d4 (150 MHz) 
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Table S3: Inhibitory effects of compounds 1, 5-11 on four kinds of tumor cells 
 

Concentration 

(μM) 

Inhibition rate（%） 

compound HEP-2 SGC7901 SW480 MDA-MB-

231 

1 100 7.93±1.19 9.67±0.75 - 3.19±2.36 

5 100 13.32±2.70 45.15±0.85 19.48±3.77 26.48±3.90 

6 100 7.94±0.78 8.18±2.62 - 17.57±3.61 

7 100 17.32±2.03 17.70±0.85 16.42±3.49 27.90±1.96 

8 100 24.09±2.74 28.14±1.62 42.72±1.34 20.93±3.29 

9 100 21.92±3.85 35.62±1.32 6.53±2.50 30.66±2.98 

10 100 87.59±1.19 40.46±2.12 49.14±0.76 32.78±4.79 

5-FU 2 mM 33.05±0.74 31.73±0.45 24.80±1.09 36.77±0.18 
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The instruments and equipment 

IR spectra were recorded on a Bruker Tensor 37 infrared spectrophotometer with KBr disk. 

NMR spectra were measured on AVANCE 600 MHz spectrometer with TMS as the internal standard. 

The UV spectra were measured with a Shimadzu UV-2450 spectrophotometer. HR-ESIMS data were 

determined using a Shimadzu UPLC-IT-TOF spectrometer. The semi-preparative HPLC was 

performed on a NS4205 pump operating system equipped with Nucifera Si column (9.4 mm × 25 cm, 

5 µm). RP HPLC was performed on CXTH LC3050N with an Innoval ODS-2 column (10 μm, 10× 

250 mm, Agela, Tianjin, China). Column chromatography (CC) was used with silica gel (200-300 

mesh, Qingdao Marine Chemical Factory, Qingdao, China). 

 


