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Figure S1: *H NMR spectrum of 1 in CDCl; at 600 MHz
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Figure S2: *H NMR spectrum of 1 in CDCl;z at 600 MHz (From Jc 5.5 ppm to 8.5 ppm)
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Figure S3: **C-NMR spectrum of 1 in CDCls; at 150 MHz
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Figure S4: *C-NMR spectrum of 1 in CDCls at 150 MHz (From éc 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 Jc 70 ppm to 155 ppm)
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Qualitative Analysis Report

Data Filename GO-3a.d Sample Name GO-3a
Sample Type Sample Position P1-A7
Instrument Name Instrument 1 User Name
Acq Method sm Acquired Time  4/15/2022 4:29:18 PM
IRM Calibration Status B o~ ethod PCOLm
Comment
Sample Group Infa.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125.2)
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 o
%10 7 |<ES| Scan (010 min) Fag=135.0V GO-3a.d Subrac
7 274.2748
£
273.1119

o [IC16 H186 Q)

a4

34

24

i

o — T T T — T — = T T — T T

2722 2724 2728 ZT2R 273 2734 2736 27iR 274 2742 3744 ZFTAE 2TAE
. Mass-to-Charge (mdz)

Paak List
mjz z [Abund Formula Ton
81.5207 1 J1527.6
54,0454 1 J1558.04
241.0858 1 |5223.42
273,111%9 1 |4862.71 (C16 H16 04 (M+H)+
274.2746 1 |e434.04
275.0923 1 |5187.49
276.0955 1 ]1325.45
3182958 1 |50597.9
450,269 1 |1485.63
654.3335 1 |3005.24
Formula Calculator Element Limits
[Element Min Max
C 3 &0
H 0| 120
9] 0| £l
Formula Calculator Results
[Formula |CalculatedMass |CalculatedMz [Mz | Ditt. (mDa) | Dift. (ppm) |DBE |
|cis His 04 | 272.1049] 273.1121]  273.1119] 0.20] 0.73] 3.0000]
--- End Of Report —

Figure S12: HR-ESI-MS spectrum of 1
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Figure S13: UV spectrum of 1
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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. *H and **C NMR data for 1 and similar compound 6-(3'-methyl-1',3'-butadienyl)-5,7-
dimethoxycoumarin (11) (¢ in ppm, J in Hz).

Position 1 6-(3'-methyl-1',3'-butadienyl)-5,7-
dimethoxycoumarin (11)
OH dc OH dc
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-OCHs 3.81 (s, 3H) 61.8 3.76 (s, 3H) 62.0
7-OCHs 3.86 (s, 3H) 56.3 3.89 (s, 3H) 56.3

The *H and *C NMR data of compound 1 were recorded at BRUKER AVANCE 600 MHz spectrometer, with CDCls as
solvent; the *H and 3C NMR data of the compound 1’ reported in the literature were recorded on a Varian Mercury plus
spectrometer operating at 400 MHz (*H) and at 100 MHz (*3C), with CDCls as solvent.

© 2024 ACG Publications. All rights reserved.
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Figure S18: *H NMR spectrum of 2 in CDClI; at 600 MHz
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Figure S19: *3C NMR spectrum of 2 in CDCls; at 150 MHz
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Figure S20: *H NMR spectrum of 3 in CDClI; at 600 MHz
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Figure S21: *3C NMR spectrum of 3 in CDCl; at 150 MHz
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Figure S22: *H NMR spectrum of 4 in CDClI; at 600 MHz
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Figure S23: 3C NMR spectrum of 4 in CDCl; at 150 MHz
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Figure S24: *H NMR spectrum of 5 in CDClI; at 600 MHz
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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.
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Figure S27: Structures of isomers Trans-5 and Cis-5
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Figure S28: Key parameters of the calculated chemical shifts of trans-5 and cis-5 and including

coefficient of determination (R?) and DP4* probability.
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Table S2. DP4* analysis of compound 5

Nuclei ‘ sp2? ,xperiment! Isomer 1

X

Ty Ty Cy Ty Ty T
WMok

4l 0.00% |al100. 00%
Isomer 2

164.82  171.3782 175. 28
39. 94 59. 4389 57.98
38. 37 63. 9823 59. 79
147.68  156. 4536 161. 06
134.7  146. 6901 147. 18
148.32  160. 5864 160. 20
113.96  124.0551 124. 36
144.73  156. 1638 156. 19
104.12  112.9218 112. 88
106.56  127.9897 118. 34
60. 92 683. 6252 66. 02
60. 89 65. 8561 65. 59
139. 66 159. 795 151. 00

© 2024 ACG Publications. All rights reserved.
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Figure S29: *H NMR spectrum of 6 in CDCl; at 600 MHz
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Figure S30: 3C NMR spectrum of 6 in CDCl; at 600 MHz
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Figure S32: 3C NMR spectrum of 7 in CDCl; at 150 MHz
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Figure S33: *H NMR spectrum of 8 in CDCl; at 600 MHz
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Figure S34: *3C NMR spectrum of 8 in CDCl; at 150 MHz
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Figure S35: *H NMR spectrum of 9 in CDCl; at 600 MHz
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Figure S36: **C NMR spectrum of 9 in CDCl; at 150 MHz
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Figure S37: *H NMR spectrum of 10 in CDCl; at 600 MHz
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Figure S40: **C 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

compound

10
5-FU

Concentration

(M)

100
100
100
100
100
100
100
2mM

Inhibition rate (%)

HEP-2 SGC7901 SW480 MDA-MB-
231

7.93+1.19 9.67+0.75 - 3.194+2.36
13.32+£2.70 45.15+0.85 19.48+£3.77 26.48+3.90
7.94+0.78 8.18+2.62 - 17.57£3.61
17.32+£2.03 17.70+0.85 16.42+3.49 27.90£1.96
24.09+£2.74 28.14+£1.62 42.72+1.34 20.93+£3.29
21.92+3.85 35.62+1.32 6.53+2.50 30.66+2.98
87.59+1.19 40.46+2.12 49.14+0.76 32.78+4.79
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 X 25 cm,
5 pm). RP HPLC was performed on CXTH LC3050N with an Innoval ODS-2 column (10 pm, 10%
250 mm, Agela, Tianjin, China). Column chromatography (CC) was used with silica gel (200-300
mesh, Qingdao Marine Chemical Factory, Qingdao, China).
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