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The physicochemical data of the known compounds 2 and 3

Penitalarin A (2): yellow oil; '"H NMR (500 MHz, DMSO-ds) 6 6.26 (1H, dd, J =
15.2,10.5 Hz, H-6), 6.17 (1H, dd, J=15.1, 10.8 Hz, H-13), 6.03 (1H, dd, /= 15.3, 10.5
Hz, H-7), 5.75 (1H, d, J=10.8 Hz, H-12), 5.66 (1H, dd, J = 15.3, 7.4 Hz, H-8), 5.60
(1H, dd, J=15.2, 9.0 Hz, H-5), 5.43 (1H, dd, /= 15.1, 7.8 Hz, H-14), 4.50 (1H, s, H-
1),4.41 (1H,d, J=9.0 Hz, H-4),3.97 (1H, s, H-5), 3.69 (3H, s, H-19), 2.42 (1H, m, H-
9), 2.06 (2H, dt, J = 13.5, 6.9 Hz, H-10), 1.95 (1H, m, H-15), 1.67 (3H, s, H-22), 1.33
(3H, s, H-20), 1.27 (2H, m, H-16), 0.93 (6H, m, H-23, 21), 0.81 (3H, t, /= 7.4 Hz, H-
17); 3C NMR (125 MHz, DMSO-ds)  170.5 (C, C-18), 141.6 (CH, C-8), 138.1 (CH,
C-14),134.2 (C,C-11),134.0 (CH, C-6), 127.9 (CH, C-5), 127.3 (CH, C-7), 126.5 (CH,
C-12), 124.9 (CH, C-13), 82.6 (CH, C-4), 76.3 (CH, C-1), 65.0 (C, C-3), 63.2 (CH, C-
2), 52.1 (CH3, C-19), 46.9 (CH., C-10), 38.0 (CH, C-15), 34.3 (CH, C-9), 29.3 (CH.,
C-16), 20.1 (CH3, C-23), 19.8 (CH3, C-21), 16.3 (CH3, C-22), 13.7 (CH3, C-20), 11.7
(CH3, C-17).

Nafuredin (3): yellow oil; '"H NMR (500 MHz, Chloroform-d) 6 6.34 (1H, dd, J =
15.3,10.6 Hz, H-7), 6.14 (1H, dd, J=15.2, 10.9 Hz, H-14), 5.99 (1H, dd, J=15.3, 10.3
Hz, H-8), 5.77 (1H, dd, J = 15.2, 7.1 Hz, H-9), 5.73 (1H, d, J = 11.3 Hz, H-13), 5.47
(1H, dd, J=14.8, 7.8 Hz, H-6), 5.42 (1H, m, H-15), 4.89 (1H, d, J= 7.6 Hz, H-5), 4.57
(1H, s, H-2), 3.49 (2H, s, H-3), 2.40 (1H, m, H-10), 2.05 (2H, m, H-16), 1.93 (1H, dd,
J=13.6,8.1 Hz, H-11), 1.67 (3H, s, 12-CH3), 1.42 (3H, s, 4-CH3), 1.28 3H, q, /= 7.1
Hz, H-17), 0.95 (6H, t, J = 7.0 Hz, 10, 16-CH3), 0.82 (3H, m, H-18); *C NMR (125
MHz, Chloroform-d) 6 170.7 (C, C-1), 145.1 (CH, C-9), 138.9 (CH, C-15), 138.0 (CH,
C-7), 133.7 (C, C-12), 127.1 (CH, C-13), 126.2 (CH, C-8), 124.7 (CH, C-14), 122.2
(CH, C-6), 80.3 (CH, C-5), 68.1 (CH, C-2), 58.8 (CH, C-3), 58.4 (C, C-4), 47.3 (CH.,
C-11), 38.7 (CH, C-16), 34.9 (CH, C-10), 29.9 (CH2, C-17), 20.2 (CHs, C-16), 19.5
(CH;, C-10), 17.8 (CH3, C-4), 16.6 (CH3, C-12), 11.8 (CHs, C-18).



F3.5x10"

E3.0x10"

L2.5%x10°

F2.0x10"

F1.5x10°

F1.ox10

Ls.0x10°

Lo.o

080,
18°0 {
€80
16°0
26°01
$6'0 )W
960 ¢
ST
ST A
LT1 Kﬂ
Lz
8T'1
8T'1

—

L9'1
L9'1

IN
“a
-
.

W6€
om.iﬁ
LEY
7S
£v's
rh's
9 ¢
79°6 ~
S9°¢ %
99°6
L9°S ]
89°G m
rLs |
9L's

S1°9
L1°9
819
€79
$T91
979!

/66T
0¢
0¢€

81T

Yoo'e

~0°€

01

61T

=Tl

1001
¥98'1
01
y66°0

WMOA
0’1

0.0

Figure S1. '"H NMR (500 MHz) spectrum of 1 in DMSO-d6.

L 12000

L 11000

L 10000

L9000

L 8000

L 7000

L 6000

L 5000

L4000

L 3000

L2000

L 1000

L -1000

Yo'l

0L’€l M
STOI ~
96l 7
0°0¢C \
6T°6C—
0Tve~
16°LE —

06'9v —

S9°€9
€59

TL9L —
65778 —

18'¥Cl
€V'9Cl1 %
8T'LTI —
c9'8¢C1 /
99°¢el
90°vEL
86°LET %

8T IvI

SOILT —

.

|

||

|
110

100

110

120

130

160

170

180

£1 (ppm)

Figure S2. '>C NMR (125 MHz) spectrum of 1 in DMSO-d.
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Figure S3. HSQC spectrum of 1 in DMSO-db.
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Figure S4. HMBC spectrum of 1 in DMSO-d.
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Figure S5. 'H-'H COSY spectrum of 1 in DMSO-db.
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Figure S6. NOESY spectrum of 1 in DMSO-ds.
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Figure S7. HRESIMS spectrum of 1.
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Figure S8. IR spectrum of 1.
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Figure S9. UV spectrum of 1 in MeOH.

100 1C5,=270.7pmol
IC5p=303.6pmol 150
iy 30'
2
£ 60+ 9
= = 100+
8 = 3
> 40 2
T . >
O 20- s 3 307
(5]
0 T T T T 1 *
2.40 245 2.50 2.55 2.60 2.65 0 1

T T T T
1.8 2.0 2.2 2.4 2.6 2.8

Log Drug Concentration(umol) Log Drug Concentration(pmol)

Nafuredin A Penitalarin D

Figure S10. ICso of penitalarin D (1) and nafuredin A (3) on HepG?2 cells



Table S1. Primers of RT-qPCR

Primer Sequence (5°—3”)
H-HMOX1-F AAGACTGCGTTCCTGCTCAAC
H-HMOX1-R AAAGCCCTACAGCAACTGTCG
H-Nrf2-F TCAGCGACGGAAAGAGTATGA
H-Nrf2-R CCACTGGTTTCTGACTGGATGT
H-FTHI-F CCCCCATTTGTGTGACTTCAT
H-FTH1-R GCCCGAGGCTTAGCTTTCATT
H-SLC7A11-F TCTCCAAAGGAGGTTACCTGC
H-SLC7A11-R AGACTCCCCTCAGTAAAGTGAC
H-GCLC-F GGAGGAAACCAAGCGCCAT
H-GCLC-R CTTGACGGCGTGGTAGATGT
H-GCLM-F GTCTTGGAATGCACTGTATCTC
H-GCLM-R CCCAGTAAGGCTGTAAATGCTC

/ VAL
s YAL 561
5 e —
N ( =
20 o1y 560
\ 367 fect -~
\ ILE
crr ) \ B
418 366
/7 — i
1z
vl o
i =5 H
512 Pery l } /
1o
e
/ ( s =
L oLy N
h m
L
\ P
- 11z ~
St 416 253
AN N &
e
» [/
ks
v
o

Figure S11. The docking site of the Nafuredin A complex with Nrf2-keap1

Table S2. The docking scores of the Nafuredin A complex with Nrf2-Keap1

Small-molecule ligands Docking scores PDB

nafuredin A -5.352 SWHL
Hydroxyphenylpropionic acid -6.012 SWHL




