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The ethyl acetate extract (35.8 g)
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Scheme S1: Isolation of pure compounds 1-7
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Table S1: *H NMR, *C NMR, COSY and HMBC data of 3 in CDCls;

3
Position oM o COosy HMBC
1,7 7.66% (2H, d, J = 15.8) 140.62 2,6 C-2/C-6,C-2'/C-6'/C-2"/C-6"
2,6 6.63" (2H, d, J = 15.8) 124.1° 1,7 C-1/C-1"
3 - 183.3¢
4 5.85 (1H, s) 101.8¢ C-2/C-6
5 - 183.3¢
1, 1" - 135.0¢
2', 2" 7.55¢(2H, brdd,J=7.8and2.2Hz) 128.1f 3 3" (C-1/C-7,C-4'/C-4"/C-6'/C-6"
3,3 7.39¢ (2H, m) 129.0¢ 2,2 cC-1/C-1"/C-2'/C-2"
4, 4" 7.39¢ (2H, m) 130.1" C-2'/C-2"/C-6'IC-6"
5 5" 7.39¢ (2H, m) 129.0° 6’,6” C-1'/C-1"/C-3'/C-3"
6, 6" 7.55¢(2H, brdd,J=7.8and 22 Hz) 128.1f &5 5" C-1/C-7,C-2'/C-2"/C-6'IC-6"
5-OH 15.91 (1H, br s)

a.b,c.d eandf Qyerlapping signals with the same superscript.
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Table S2: NMR data of 3 and (1E,4Z,6E)-5-hydroxy-1,7- diphenylhepta-1,4,6-trien-3-one

3 (1E,4Z,6E)-5-Hydroxy-1,7-
No. diphenylhepta-1,4,6-trien-3-one [
84, Mult. (J in Hz)? x? Su, Mult. (3 in Hz)P &P
1 7.66 (d, 15.8) 140.7 7.67 (d, 16.0) 140.3
2 6.63 (d, 15.8) 124.1 6.96 (d, 16.0) 124.3
3 - 183.3 - 183.2
4 5.85 (s) 101.8 6.21 (s) 101.7
5 - 183.3 - 183.2
6 6.63 (d, 15.8) 124.1 6.96 (d, 16.0) 124.3
7 7.66 (d, 15.8) 140.7 7.67 (d, 16.0) 140.3
1 - 135.0 - 135.0
2' 7.55 (br dd, 7.8, 2.2) 128.4 6.93 (dd, 8.0, 2.0) 128.3
3 7.39 (m) 129.0 7.45 (m) 129.0
4 7.39 (m) 130.1 7.45 (m) 130.3
5 7.39 (m) 129.0 7.45 (m) 129.0
6' 7.55 (br dd, 7.8, 2.2) 128.4 6.93 (dd, 8.0, 2.0) 128.3
1" - 135.0 - 135.0
2" 7.55 (br dd, 7.8, 2.2) 128.4 6.93 (dd, 8.0, 2.0) 128.3
3" 7.39 (m) 129.0 7.45 (m) 129.0
4" 7.39 (m) 130.1 7.45 (m) 130.3
5" 7.39 (m) 129.0 7.45 (m) 129.0
6" 7.55 (br dd, 7.8, 2.2) 128.4 6.93 (dd, 8.0, 2.0) 128.3
5-OH 15.91 (br s) - - -

Recorded in ® CDCls (400 MHz for *H NMR, 100 MHz for °C NMR), ® DMSO-ds (500 MHz for *H NMR, 125
MHz for 3C NMR)

[1] V.T.B. Pham, T.V. Nguyen, H.V. Nguyen, T.T. Nguyen, H.M. Hoang (2020). Curcuminoids versus

pyrazole-modified analogues: synthesis and cytotoxicity against HepG2 cancer cell line,
ChemistrySelect 5, 11681.
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Figure S1: *H NMR spectrum of 1 (300 MHz, CDCls)

IH NMR §: 14.29 (s, 2'-OH, 1H), 7.89 (d, J = 15.0 Hz, H-7, 1H), 7.76 (d, J = 15.0 Hz, H-8, 1H), 7.59 (m, H-2, H-6, 2H), 7.39 (m, H-3, H-4, H-5, 3H), 6.09
(d, J = 2.4 Hz, H-3', 1H), 5.94 (d, J = 2.4 Hz, H-5', 1H), 3.90 (s, 6'-OCHs, 3H), 3.81 (s, 4'-OCHs, 3H)
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Figure S2: **C NMR spectrum of 1 (75 MHz, CDCls)

13C NMR (75 MHz, CDCls, ppm) J: 192.8, 168.6, 166.4, 162.7, 142.5, 135.8, 130.3, 129.1 (2C), 128.6 (2C), 127.7, 106.5, 94.0, 91.5, 56.1(2C), 55.8.
mp. 93.5-94.5°C
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Figure S3: *H NMR spectrum of 2 (400 MHz, CDCls)

IH NMR &: 7.48 (2H, m, H-10 and H-14), 7.48 (1H, d, J = 16.0 Hz, H-8), 7.34 (3H, m, H-11, H-12 and H-13 ), 6.56 (1H, d, J = 16.0 Hz, H-7), 5.93 (1H, d, J =
0.8 Hz, H-5), 5.48 (1H, d, J = 0.8 Hz, H-3), 3.81 (3H, s, 4-OCHs)
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Figure S4: *3C NMR spectrum of 2 (100 MHz, CDCls)

13C NMR ¢: 171.1, 164.0, 158.6, 135.8, 135.2, 129.4, 128.9 (2C), 127.4 (2C), 118.6, 101.3, 88.8, 55.9. mp. 140-141°C
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Figure S5: *H NMR spectrum of 3 (400 MHz, CDCls)
'H NMR §: 15.91 (br s, 5-OH, 1H), 7.66 (d, J = 15.8 Hz, H-1 and H-7, 2H), 7.55 (br dd, J = 7.8 and 2.2 Hz, Ar-H, 4H), 7.39 (m, Ar-H, 6H), 6.63 (d, J = 15.8
Hz, H-2 and H-6, 2H), 5.85 (s, H-4, 1H)
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Figure S5.1: Expansion of *H NMR spectrum of 3 (400 MHz, CDCls)
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Figure S6: *3C NMR spectrum of 3 (100 MHz, CDCls)

13C NMR ¢: 183.3, 140.6, 135.0, 130.1, 129.0, 128.1, 124.1, 101.8. mp. 140.2-142.0 °C
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Figure S6.1: Expansion of *C NMR spectrum of 3 (100 MHz, CDCls)
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Figure S7: COSY spectrum of 3 (CDCls)
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Figure S7.1: Expansion of COSY spectrum of 3 (CDCls)

© 2024 ACG Publications. All rights reserved.

8.5
ppm

15



|

ppm

1‘

100

-120

- 140

- 160

- 180

- 200

T T T T | T T T T T | T T
17 16 15 14 13 12 11 10 9 8 7 6 5 4
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Figure S12: HRESIMS spectrum of 3
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Figure S15: *H NMR spectrum of 4 (400 MHz, DMSO-ds)

IH NMR &: 12.13 (s, 5-OH, 1H), 10.84 (s, 7-OH, 1H) 7.52 (m, H-2', H-6', 2H), 7.41 (m, H-3', H-4', H-5', 3H), 5.93 (d, J = 2.0 Hz, H-6, 1H), 5.90 (d, J = 2.0
Hz, H-8, 1H), 5.68 (dd, J = 12.8, 3.2 Hz, H-2, 1H), 3.26 (dd, J = 17.2, 12.8 Hz, H-34, 1H), 2.78 (dd, J = 17.2, 3.2, H-3a, 1H)
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Figure S16: **C NMR spectrum of 4 (100 MHz, DMSO-ds)

13C NMR 6¢:195.4, 166.1, 162.9, 162.1, 138.1, 128.0 (2C), 126.0, 101.2, 95.3, 94.4, 77.7, 41.5. mp. 202-203 °C
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Figure S17: *H NMR spectrum of 5 (400 MHz, DMSO-ds)
IH NMR §: 13.72 (s, 2'-OH, 1H), 10.69 (s, 4'-OH, 1H), 7.84 (d, J = 15.7 Hz, H-7, 1H), 7.72 (M, H-2, H-6, 2H), 7.66 (d, J = 15.7 Hz, H-8, 1H), 7.46 (m, H-3,

H-4, H-5, 3H), 6.03 (d, J = 2.2 Hz, H-5', 1H), 5.94 (d, J = 2.2 Hz, H-3', 1H), 3.91 (s, 6'-OMe, 3H)
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Figure S18: **C NMR spectrum of 5 (100 MHz, DMSO-ds)

13C NMR dc: 192.2, 166.8, 165.6, 163.2, 142.3, 135.4, 130.8, 129.5, 128.9, 128.0, 105.6, 96.3, 92.2, 56.5. mp. 200-201 °C
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Figure S19: *H NMR spectrum of 6 (400 MHz, DMSO-ds)

IH NMR &: 10.57 (s, 7-OH, 1H), 7.49 (m, H-2', H-6", 2H), 7.39 (m, H-3', H-4', H-5', 3H), 6.08 (d, J = 2.4 Hz, H-8, 1H), 6.00 (d, J = 2.4 Hz, H-6, 1H), 5.84
(dd, J = 12.4, 3.2 Hz, H-2, 1H), 3.74 (s, C5-OMe, 3H), 2.98 (dd, J =16.4, 12.4 Hz, H-3B, 1H), 2.62 (dd, J = 16.4, 3.2 Hz, H-3a, 1H)
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Figure S20: *3C NMR spectrum of 6 (100 MHz, DMSO-ds)

13C NMR 6c: 186.7, 163.8, 163.4, 161.6, 138.6, 127.9, 127.7, 125.8, 103.9, 95.0, 92.7, 77.4, 55.0, 44.2. mp. 222-223.5°C
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Figure S21: *H NMR spectrum of 7 (400 MHz, CDCl)
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IH NMR &: 8.03 (m, H-2/, H-67, 2H), 7.60 (tt, J = 8.0, 1.6 Hz, H-4', 1H), 7.46 (overlapping signal, H-3', H-5', 2H), 5.71 (d, J = 8.8 Hz, H-2, 1H), 4.99 (dd, J =
8.8, 1.2 Hz, H-3, 1H), 4.57 (d, J = 12.4 Hz, H-7a, 1H), 4.24 (d, J = 12.4 Hz, H-7b, 1H), 3.67 (d, J = 2.8 Hz, H-6, 1H), 3.46 (dd, J = 4.0, 2.8 Hz, H-5, 1H) 3.10

(dd, J = 4.0, 1.2 Hz, H-4, 1H), 2.12 (s, H-11, 3H), 2.03 (s, H-9, 3H)
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Figure S22: **C NMR spectrum of 7 (100 MHz, CDCls)

13C NMR dc : 170.1, 169.8, 165.8, 133.6, 129.8 (2C), 129.1, 128.6 (2C), 70.4, 69.4, 62.5, 59.4, 53.8, 52.6, 48.1, 20.7, 20.6. mp. 152.4-152.8 °C
[of; +38.4318 (c 0.44, CH,Cly)
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Figure S23: Effect of pretreatment with compounds 1-7 isolated from K. elegans on inflammation
and cellular cytotoxicity in lipopolysaccharide (LPS)-stimulated macrophage cells. A) Percentage of
nitric oxide (NO) inhibition, B) percentage of cell viability. One-way ANOVA was performed to
determine the mean values, with significant differences at p value of <0.05 indicated by different
letters
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Figure S24: Superimposition of the lowest energy conformer of docked lapatinib and the
co-crystallised lapatinib in the EGFR binding site. The calculated RMSD value for heavy atoms
equates to 3.58 A. The calculated GoldScore value is 97.46 for the lowest energy docked conformer
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Figure S25: The binding interactions represented in 2D format between EGFR protein and the
molecules, flavokawain B (1) and cardamonin (5). Green dotted lines represent hydrogen bonds,
orange and pink dotted lines represent dipole-dipole interactions. Residues with light green shades
depict residues that are able to form hydrophobic interactions
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S1: Experimental
Chemicals and Instrumentation

Melting points were measured using a Buchi B-540 apparatus (Buchi, Switzerland). Infrared
(IR) spectroscopy and mass spectrometry (MS) measurements were performed using a Perkin Elmer
Spectrum ONE (Perkin Elmer, USA) and a Compact Mass Spectrometry (CMS) (Advion, USA),
respectively. *H and *C NMR spectra were recorded on Bruker Avance Il HD 400 spectrometers
operating at 400 and 100 MHz, respectively. Optical rotations were measured on a P-1020 polarimeter
(JASCO, Japan). Silica gel column chromatography was performed using Kieselgel 60 (70-230 mesh)
(Merck, Germany). Kieselgel 60, Fzss (230-400 mesh) (Merck, Germany) was used for TLC. To
detect the compounds, they were first visualized under UV light and then sprayed with
phosphomolybdic acid reagent, followed by heating at 80°C for 2—3 min.

Cell Culture

Cells were cultured in complete Dulbecco's modified Eagle medium (DMEM, Hyclone)
supplemented with 1% of antibiotics (penicillin/streptomycin), 1% 4-[2-hydroxyethyl]-1-piperazine
ethanesulfonic acid (HEPES, Hyclone), 1% sodium pyruvate (Hyclone), and 10% of fetal bovine
serum (FBS, Hyclone) and maintained in a humidified incubator at 37°C with 5% CO..

Cytotoxicity Evaluation

The cytotoxicity of pure compounds against human breast cancer (MCF-7 and MDA-MB-231
cells) and human liver cancer (Huh-7 and SNU449 cells) was tested using the colorimetric method via
the MTT assay [1]. Cell lines at a density of 5x102 cells/well were seeded in a 96-well plate for 24
hours. Various concentrations of test compounds were added to the 96-well plate and incubated for 48
hours. Ten microliters of MTT solution (5 mg/mL) were added and incubated for 2 hours. Then, cell
supernatants were removed, and dimethylsulfoxide (DMSQO) was added to dissolve the formazan
product. The light absorbance was measured at 570 nm using a microplate spectrophotometer. The
ICso value was calculated using GraphPad Prism version 8.

Cell Viability Assay for RAW264.7 Macrophage Cells

An MTT assay was performed to determine the macrophage cell viability [2]. In brief,
RAW264.7 cells were seeded in 96-well plates at a density of 10,000 cells/well overnight. Then, the
cells were incubated with complete media containing vehicle control, lipopolysaccharide (LPS; 100
ng/mL), or test compounds at final concentrations of 10 and 50 puM. After incubation for 24 hours, the
culture medium was removed, and the cells were subsequently incubated with the MTT solution (5
mg/mL) at 37°C for 3 hours. The medium was removed, and the reaction was solubilized with DMSO
(100 pL). The absorbance was measured at 570 nm using a microplate reader.

Nitric Oxide (NO) Inflammation Assay

The nitrite accumulation in culture supernatant was determined to measure the production of
nitrite using a colorimetric reaction [2]. RAW264.7 cells were seeded onto 96-well plates at a density
of 10,000 cells/well overnight. The cells were pretreated with vehicle control or test compounds (10
and 50 pM) or Bayll (5 uM) as a positive control, which was diluted in 100 puL/well of complete
media. After preincubation for 1 hour, the cells were stimulated with 100 ng/mL of LPS for a further
24 hours. Culture supernatants (50 pL) were collected and transferred to u-bottom 96 well plates.
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Next, 50 uL of Griess reagent was added to each well and incubated at room temperature for 15
minutes. The absorbance at 540 nm was determined using a PerkinElmer Ensight Multimode
Microplate Reader. The absorbance values were compared with a standard sodium nitrite curve. The
percentage of NO inhibition was determined as follows:

o Nitrite concentration of sample
% NO inhibition = 100 — — - x 100
Nitrite concentration of LPS

Molecular Modeling

The ligands were constructed using Chem3D Pro 12.0 and the chemical structures were drawn
and energy-minimized using the MM2 [3] force field and saved in 3D format. The crystal structure of
EGFR was obtained from the Protein Data Bank (PDB) [4] ID:1XKK [5] with a resolution of 2.40 A.
Discovery studio version 4.5 was used to prepare the crystal structure for docking, i.e., hydrogen
atoms were added and the crystallographic solvents and cocrystallized ligand were removed. The
center of the EGFR binding site was defined at coordinates of x = 12.683, y = 33.305, and z = 37.276
with a radius of 10 A. The basic amino acids lysine and arginine were defined as protonated, whereas
aspartic and glutamic acids were assumed to be deprotonated. The GoldScore (GS) [6] scoring
function was implemented for docking the ligands using the Genetic Optimisation for Ligand Docking
software package (GOLD) version 2023.1.0. Molecular docking was conducted at 100% efficiency at
50 docking runs per ligand.
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