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Figure S1 The effect of 5-fluorouracil, hydroxyurea, phenazine and valsartan on proliferation
of NCM460, HCT116, and SW480 cells and their uptake efficiency. (A) CCK-8 assay showed

the effects of 5-fluorouracil, hydroxyurea, phenazine and valsartan on NCM460 cells. (B)



CCK-8 assay showed the effects of 5-fluorouracil and hydroxyurea on HCT116 and SW480

cells. (C) CCK-8 assay showed the effects of phenazine and valsartan on HCT116 and

SW480 cells. (D) The uptake of 5-fluorouracil, hydroxyurea, phenazine and valsartan in

NCM460, HCT116 and SW480 cells over time. The data are represented as the mean + SD

(n = 3). Statistical differences were considered significant at * p < 0.05, ** p < 0.01, *** p <

0.001 and **** p < 0.0001.
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Figure S2 Effects of A1-A4 and B1-B7 on the proliferation of NCM460 cells and their uptake

efficiency. (A) CCK-8 assay showed the effects of A1-A4 and B1-B6 on NCM460 cells. (B)

CCK-8 assay showed the effect of B7 on NCM460 cells. The uptake of A1-A4 and B1-B7 in

NCM460 cells over time. The data are represented as the mean + SD (n = 3). Statistical

differences were considered significant at ** p < 0.01 and *** p < 0.001.
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Figure S3 The uptake of A1-A4 and B1-B6 in HCT116 and SW480 cells over time. (A) The

uptake of A1-A4 and B1-B6 in HCT116 cells over time. (B) The uptake of A1-A4 and B1-B6 in

SW480 cells over time.



A PBS-SW480 B7-5W480 C
. Jaruuosr 74%)

PBS

FEA
ot

5.21%) Q1-LR2.00%)]

" T T T e
P10t 108 107 0 108 A0 et 10
FITC-A FITC-A

B7

Apoptosis rate in SW480

oo Alive

mm Early apoptotic
= Late apoptotic
== Necrotic G

% of single cells
2

Figure S4 B7 induces apoptosis of CRC cells by promoting the expression of Caspase-3. (A)
Flow cytometry was used to analyze the effect of B7 on SW480 cells apoptosis. (B) Statistical
analysis of the percentage of SW480 cells undergoing apoptosis. Statistical significances
between groups were evaluated using Student t-test for independent groups. (C) TUNEL
analysis of SW480 cells treated with B7 (scale bar=100 um). And associated (D) statistical
analysis of TUNEL fluorescence signal intensity. (E) Relative gene expression of apoptosis
related genes in SW480 cells treated with PBS or B7. (F) Protein levels of BCL-2, BAX,
caspase-3, cleaved Caspase-3 and GAPDH in SW480 cells treated with PBS or B7. (G)
Fluorescent signal of Caspase-3 in SW480 cells treated with PBS or B7 (scale bar=50um).
And associated (H) statistical analysis of the Caspase-3 intensity. The data are represented
as the mean = SD (n = 3). Statistical differences were considered significant at * p < 0.05, ** p

< 0.01 and **** p < 0.0001.
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Figure S5 Effect of B7 on the expression of autophagy, feline apoptosis, metastasis and
apoptosis-related genes in CRC cells. (A) LC3A, LC3B and P62 were analyzed by qPCR. (B)
Expression levels of LC3A, LC3B, P62 and GAPDH protein was assessed via Western
blotting. (C) FTH1 were analyzed by gPCR. (D) Expression levels of ALXO15, ACSL4, GPX4
and GAPDH protein was assessed via Western blotting. (E) E-Cadherin and N-Cadherin were
analyzed by qPCR. (F) Expression levels of E-Cadherin, N-Cadherin and GAPDH protein was
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are represented as the mean + SD (n = 3). Statistical differences were considered significant
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Figure S6 Molecular docking of autophagy-associated protein with compound B7. (A)

Molecular docking and binding energy analysis of Beclin-1 protein with compound B7. (B)

Molecular docking and binding energy analysis of LC3A protein with compound B7. (C)

Molecular docking and binding energy analysis of LC3B protein with compound B7. (D)

Molecular docking and binding energy analysis of P62 protein with compound B7.
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Figure S7 Molecular docking of Beclin-1 with compounds 5-fluorouracil, hydroxyurea,
phenazine and valsartan. (A) Molecular docking and binding energy analysis of Beclin-1
protein with 5-fluorouracil. (B) Molecular docking and binding energy analysis of Beclin-1
protein with hydroxyurea. (C) Molecular docking and binding energy analysis of Beclin-1
protein with phenazine. (D) Molecular docking and binding energy analysis of Beclin-1 protein

with valsartan.
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Figure S8 B7 inhibits the migration of CRC. Wound-healing assay images (100x
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and statistical analysis of cell migration. Statistical differences were considered significant at *

p <0.05, ** p<0.01, ** p <0.001, and **** p < 0.0001.

Data S1:

The data of the compound structures examined using 'H NMR, 3C NMR, and HRMS spectra:

N\N
)I T N
'H NMR (400 MHz, DMSO) & 2.69 (s, 3H), 2.63 (s, 3H). '3C NMR (101 MHz, DMSO) & 158.0,
156.4, 153.6, 139.4, 124.0, 116.2, 91.5, 22.7, 22.1.

N\N

)I

A2



'"H NMR (400 MHz, DMSO) 87.56 — 7.37 (m, 10H). *C NMR (101 MHz, DMSO) 8 151.2, 150.7,
150.7, 146.9, 139.8, 136.9, 136.3, 133.5, 132.3, 132.3, 127.2, 127.2, 127.1, 115.8.

N\N

F A3

'H NMR (400 MHz, DMSO) § 7.69 — 7.63 (m, 2H), 7.57 — 7.50 (m, 2H), 7.33 — 7.25 (m, 4H). 3C
NMR (101 MHz, DMSO) & 162.6, 162.3, 154.3, 152.9, 152.7, 139.4, 133.0, 132.8, 132.7, 132.5,
124.2, 116.2.

N\N
A4

'H NMR (400 MHz, DMSO) & 3.81 (s, 3H), 3.75 (s, 3H). *C NMR (101 MHz, DMSO) & 161.8,
161.3,153.9, 152.9, 138.6, 132.7, 131.6, 131.1, 129.7, 128.3, 123.6, 116.5, 114.8, 114.5, 55.9, 55.8.

icr

N/NH

'H NMR (400 MHz, DMSO) § 2.70 (s, 1H). '3C NMR (151 MHz, DMSO) § 160.3, 158.3, 141.2,
27.0.

ﬁr

N/NH

'H NMR (400 MHz, DMSO) § 3.03 (q, J = 7.5 Hz, 1H), 2.73 (s, 1H), 1.32 (t, J = 7.3 Hz, 1H). ’C
NMR (101 MHz, DMSO) § 159.1, 155.0, 153.5, 144.8, 143.5, 136.3, 27.6, 21.8, 11.6.

ﬁn

N/NH

'H NMR (400 MHz, DMSO) § 3.05 (q, J = 7.4 Hz, 1H), 1.33 (t, J = 7.4 Hz, 1H). 3C NMR (101
MHz, DMSO) § 158.6, 153.6, 136.5, 27.1, 12.1.



N-N j:
Ni:[

H

N

N-NH B4

"H NMR (400 MHz, DMSO) § 7.53 — 7.35 (m, 1H). *C NMR (101 MHz, DMSO) § 155.3, 152.8,
137.1, 136.0, 130.3, 130.1, 128.9.

—)N%[j{
N F B5

'H NMR (400 MHz, DMSO) § 7.74 — 7.62 (m, 1H), 7.60 — 7.50 (m, 1H), 7.34 — 7.21 (m, 2H). 3C
NMR (101 MHz, DMSO) 164.4 (d, J = 61.5 Hz), 162.8 (d, J= 60.1 Hz), 154.3, 153.7, 151.9, 132.7
(d,J=83Hz), 1163 (d,J=22.0 Hz), 116.0 (d, J = 21.8 Hz).

=l

'"H NMR (400 MHz, DMSO) §7.56 —7.52 (m, 4H), 7.31 — 7.22 (m, 4H), 3.78 (s, 6H). 3C NMR
(101 MHz, DMSO) § 158.4, 152.2, 131.1, 129.1, 128.9, 127.5, 113.8, 55.4.

COOH

N—NH

'H NMR (400 MHz, DMSO) § 2.91 (s, 1H). *C NMR (101 MHz, DMSO) 5 165.9, 155.5, 153.6,
153.4, 145.0, 140.3, 136.7, 23.1.



269
—263

HNen

N
N My
L

NG N

"
23
T T T T T T T T T T T T T T T T T T
85 20 85 80 7.5 7.0 65 6.0 55 50 45 40 as 30 25 20 1.0 05
1 (ppm)
§38 g i 8 S 83
282 2 s ¢ a SN
11 | [ | Y
Nen
N’ |
'N’krN\
Hol
P
NC” N
A — \
T T T T T T T T T T T T T T r v T T T T T v
20 20 20 210 200 1% 18 170 160 10 40 130 120 10 100 % 80 70 &0 0 40 B 2
(oom)



Foso

20

T
4.5 40 35 30
1 (ppm)

T
50

6.0

65

7.0

7.5

058°5T1 —

s9t°czt
822°¢21
667421

S9TIET -7
26'9ET
ss86e1~"

688N~
£69°0S1
TEL'0ST
092151~

o

8

re

r&

T T T T T T
160 150 140 130 120 100
f1 (oom)

T
170

T
220

T
230



—_—— v

—

e 007

20

T
45 40 as
1 (ppm)

50

T
130

f1 {ppu}



—381
~a7s

1l ) ﬂ
e o
7.r 5

T T T T T T T T T T T T
85 9.0 85 8.0 70 65 6.0 55 5.0 45 4.0 25 0.0
1 {(ppm)
|
Hegy ;—“\D, C..
N‘N-k\ N L‘V
H
WG N -ﬂ’\“]
g
L »-tJ LU L
T T T T T T T T T T T T T T T T T T T T
200 130 180 170 160 150 140 130 120 110 100 k) 80 70 &0 50 40 30 20 10

1 {(ppm)



270

Ny
N
N TN\
>
NN
-NH
_—
I
8
£
T T T T ’ T T T T T T T T T T T T T T
20 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
3 3 s
23 3 3
g2 1 5
I |
Ny
N
N N\
N I/
) N
N
Rk A 1
T T T ; r r r ; ; T T T T r T y ; T T r r
230 220 210 200 1% 180 170 160 150 140 130 120 110 100 9 8 70 60 50 30 2 10 o0
f1 (oom)



Hl::

Fsoz

*o:

3.0

45
f1 (oom)

5.0

TS9TT—

658 17—

99922 —

9EE9ET—

2ESEVT~
608 ¥PT—

VESEST—
290°sST~"
60T'65T~

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (oom)

230



867
667 /
208~
vOE—F
90€ \
w0t

j

Foor

15122~
8922

PESTE—

U9 —

PopzL—

0RE'6ET—

29Es1—

-8

T T T T
150 140 130 120
1 (oom)

T
160

T T
230 220

T
240




riou
160
140
130
120
110
100
90
80
70
60
40
30
20
10

10

MIaN oL

6.0

75

9.0

95

1 (opm)

west—
18ss1—

T T T T T T
160 150 140 130 120 110

T
170

T T
210 200

T
220

T
230

1 (ppm)



Hlmmw

Froez
Fooz

80

85

9.0

95

1 (oom)

S6'STT
60911
vZTT
6£9TT

0LZ€T
9s281

98'TST~
0LEST~
EEVST—"

85291~

86291~
£2V9T—7
sovor

T
100
f1 (ppm)

T T T T T T T T
180 170 160 140 130 120 110

190

200

80 70 60 50 40 30 20 10

90

150



88322853 888%3R8 2
s
N i T
3 2 g
: < H]
T T T T T T T T T T T T v T T T
20 85 80 75 70 65 60 55 50 45 40 35 30 25 20 10 05 00
11(ppm)
3 2 28R 8 o
g - Medo « «
= i SR aE = 9
| | N\
Ny S < N
“ | N
g
N-NH
- Ao~
L “1
T T T T T T T T T T T T T T T T T T T T T T T
30 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1 (ppm)



11.fid

o

N-u,'& M C00H
e

N j] ,l
N

T -HH

10.0

9.5 8.0 8.5 8.0 1.5 7.0 6.5 6.0 55 5.‘0 1[5 40 3.5 3.0 2.5 2.0 15 1.0 0.5

f1 (ppm)

00
f1 {ppm)
B
Mo w. _cooH
N e
X
L
wosoM
Ty-HH
Il t J "
T T T T T T T T T T T T T T T T T T T T
X0 1% 18 190 160 150 14 130 120 10 100 9 S0 70 &0 50 o 2 = 1



