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Part A- Extra Figures and Tables
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Figure S1. The IRC trajectories of the all TSs, related to the mechanism of the reaction.
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Figure S2. The calculated relative Gibbs free energy values for all involved molecules (reactants, products, intermediates and transition states) of all pathways using B3LYP/6-311+G(d,p) level of theory at 298.15 K and 1 atm; Path A: (a), Path B: (b), Path C: (c), and APBA formation pathway: (d).
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Figure S3. The redox reaction (top) and the color change of the typical reactions in the presence of MB (0.01 M) under argon or oxygen atmosphere.
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Figure S4. The calculated structural representation of supercell model of prepared SnFe2O4 (a and b) and corresponding electron localization function isosurface with an isovalue of 0.25 (c).

Table S1. Views of optimized structures and corresponding relative energies for reactant, intermediates, transitions states and products.
	Name
	ΔG (Kcal/mol)
	PCM ΔG (Kcal/mol) 
	Geometry

	R1
	0
	0
	[image: ]

	R2
	0
	0
	[image: ]

	R3
	0
	0
	[image: ]

	Int00
	12.02119949
	8.606292793
	[image: ]

	Int01
	-1.874998386
	-8.733049712
	[image: ]

	Int02
	13.81273911
	9.959830784
	[image: ]

	Int03
	1.202308202
	-3.452557269
	[image: ]

	Int04
	6.468995436
	1.608934358
	[image: ]

	Int05
	10.42732536
	8.72238205
	[image: ]

	Int06
	6.214854088
	5.037646266
	[image: ]

	TS1
	42.65433075
	38.73114136
	[image: ]

	TS2
	58.52718356
	49.40947052
	[image: ]

	TS3
	45.66072877
	38.8591533
	[image: ]

	TS4
	42.52569131
	38.0007203
	[image: ]

	TS5
	22.46609512
	18.80081213
	[image: ]

	TS6
	86.79146645
	79.79348051
	[image: ]

	TS8
	48.06220762
	40.80255022
	[image: ]

	TS9
	65.67514427
	64.70438707
	[image: ]

	TS10
	39.96168749
	32.02745737
	[image: ]

	TS11
	65.7234625
	61.63147305
	[image: ]

	TS12
	42.0500391
	41.47398538
	[image: ]

	APBA
	1.810992417
	1.113829363
	[image: ]

	P
	-182.6975084
	-194.0905709
	[image: ]



Table S2. Ribbon representation of the three-dimensional structure of 4KSY, 4KSY′ and 4LOH and corresponding representative docking poses with synthesized arylbenzimidazoles.
	Ligand
	4KSY
	4KSY′
	4LOH

	-
	[image: ]
	[image: ]
	[image: ]

	Pocket
	[image: ]
	[image: ]
	[image: ]

	4a
	[image: ]
	[image: ]
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	4b
	[image: ]
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	4c
	[image: ]
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	4d
	[image: ]
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	4e
	[image: ]
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	4f
	[image: ]
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	4g
	[image: ]
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	4h
	[image: ]
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	4i
	[image: ]
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	4j
	[image: ]
	[image: ]
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Part B- Original Spectra
[image: ]
[image: ]
Figure S5. 1H NMR and 13C NMR of 4a (CDCl3).
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Figure S6. IR and Mass spectra of 4a.
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Figure S7. 1H NMR and 13C NMR of 4b (DMSO-d6).
[image: ]
Figure S8. IR spectra of 4b (KBr).
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Figure S9. 1H NMR of 4c (300 MHz, DMSO-d6).
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Figure S10. 13C NMR of 4c (DMSO-d6).
[image: ]
Figure S11. IR spectra of 4c (KBr).
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Figure S12. 1H NMR of 4d (300 MHz, DMSO-d6).
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Figure S13. 13C NMR of 4d (DMSO-d6).
[image: ]
Figure S14. IR spectra of 4d (KBr).
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Figure S15. Mass spectra of 4d.
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Figure S16. 1H NMR and  13C NMR of 4e (DMSO-d6).
[image: ]

[image: ]
Figure S17. IR spectra and Mass spectra of 4e.
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Figure S18. 1H NMR of 4f (300 MHz, DMSO-d6).
[image: ]
Figure S19. 13C NMR of 4f (DMSO-d6).
[image: ]
Figure S20. IR spectra of 4f (KBr).
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Figure S21. 1H NMR of 4g (300 MHz, DMSO-d6).
[image: ]
Figure S22. 13C NMR of 4g (DMSO-d6).
[image: ]
Figure S23. IR spectra of 4g (KBr).
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Figure S24. 1H NMR of 4h (300 MHz, DMSO-d6).
[image: ]
Figure S25. 13C NMR of 4h (DMSO-d6).
[image: ]
Figure S26. IR spectra of 4h (KBr).

[image: ]
Figure S27. Mass spectra of 4h.
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Figure S28. 1H NMR of 4i (300 MHz, DMSO-d6).
[image: ]
Figure S29. 13C NMR of 4i (DMSO-d6).
[image: ]
Figure S30. IR spectra of 4i (KBr).

[image: ]
Figure S31. Mass spectra of 4i.
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Figure S32. 1H NMR of 4j (300 MHz, DMSO-d6).
[image: ]
Figure S33. 13C NMR of 4j (DMSO-d6).
[image: ]
Figure S34. IR spectra of 4j (KBr).



36

image4.png
60

AG (kcalmol™*
-
5

5
S





image93.png
oI —

Wi
SreT—

N
N\
NH

190 180 170 160 150 140 130 120 110 100 9% 80 70 6 50 40 30 2 10
f1 (ppm)

200




image94.png
100

80 |
60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image95.png
239.1
193.1

5000

Abundance

63.0 90.0
391 ot 1150‘390 '6“60‘ Il 3180 I 2699 300.0 3310 3551 405.1,429.0
T 4 it )

miz--> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 430





image96.png
eva—

oo

oo

o

oot

85

oot

oot

f1 (ppm)

Fooz

Fooz
Ew1

Foot
Foot

Foot





image97.png
e~
wa—
=

6rIEI
wE—
szt

ST
e

0=N|

NH.

N

19 180 170 160 150 140 130 120 110 100 90 8 70 6 50 40 30 20 10
f1 (ppm)

200




image98.png
100

80 |
60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image99.png
23p.0

91.0
5000 209.1

63.0 1340 166.0
301
ol \h\ \“H ‘u h‘”o ‘u h‘\ i 3‘%1‘ b .
Nze> 20 40 60 80 100 120 140 160 180 200 230 240 260 280 300 330 340 360 380 400

Abundance

281 0 3270 3560 4049
T





image100.png
foe





image101.png
sszar
sesary

evsar
ssuat
cveer
seser
:E&ﬂ
esoer
Tore
Treer

wrs—

-10

200 190 180 170 180 150 140 130 120 10 100 90 80 70 60 S0 40 ;W 20 10
1 (ppr)

210




image102.png
100

80 |
60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image5.png
AG (kcalmol~*

60

40

20





image6.emf
S

N

N N

2e

-

, H

+

O

2

S

HN

N N

MB

LMB



image7.tiff




image8.tiff




image9.png




image10.png




image11.png




image12.png




image13.png




image14.png




image15.png




image16.png




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png




image23.png




image24.png




image25.png




image26.png




image27.png




image28.png




image29.png




image30.png




image31.png




image32.png




image33.png




image34.png




image35.jpeg




image36.jpeg




image37.jpeg




image38.png




image39.png




image40.png




image41.png




image42.png




image43.png




image44.png




image45.png




image46.png




image47.png




image48.png




image49.png




image50.png




image51.png




image52.png




image53.png




image54.png




image55.png




image56.png




image57.png




image58.png




image59.png




image60.png




image61.png




image62.png




image1.png
—~570.67 —oTne —688.68
—570.66
—570.68 —688.7
—570.68
~570.69 5707 —688.72
—570.7 ~570.72 —688.74
—20 0 20 —20 0 20 0 20 40 60
a: S1 b: S2 c: S3
—688.6
—688.7 —688.71
—688.65
—688.72 —688.72
68874 88 —688.7
—60 —40 —20 0 2 4 —20 0 20
d: S4 e: S5 f: S6
—763.85
—837.26
—~763.9 —837.25
—837.28
—763.95
—837.3 .
64 —837.3
—837.32
—20 0 —20 0 20 -20 —10 0 10 20
g S7 h: S8 i: S9
_837.98 —837.24 —837.28
—837.26
—837.3
—837.28
—837.3 _8373 ~837.32
—837.32 —837.34
—40 —20 0 20 40 -10 10 20 -5 0 5
j: S10 k: S11 1: S12




image63.png




image64.png




image65.png




image66.png




image67.png




image68.png
LA

|nl||“_LH/z:

— it

oot

NH

71

72

73

74

=

7.7
f1 (ppm)

78

|

Foot

81

83

10 05 00

15

25 20

3.0

35

55 50 45 40

6.0

65

70

75
f1 (ppm)

95 90 85 80

135 125 115 105

145





image69.png
190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

200




image70.png
100

60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image71.png
194.1

5000

Abundance

ol_17.0 280 391 511 631 771 969 1150 12801390 1540 1660 1790 || 2070
N A N A A e A B R L L A LA BT RS LA RS et M
miz-> 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220





image72.png
L

e~

NH

HO

Footf

Forel

Feo7]

Foo1]

70 69 68

722 71

f1 (ppm)

80 79 78 77 76 75 74 73

82 81

83

8
f1 (ppm)

15 14 13 12 11 10

16




image2.png
AG (keal mol ™"





image73.png
20 10

30

70

19 180 170 160 150 140 130 120 110 _ 100 90
f1 (ppm)

200




image74.png
100 WW
80 |

60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image75.png
L

nl

e
[:32
vt
N
e

e
& - ot
1

ol

disy \\ -
avs woe

170
Y

i
s

P £~
~ - Lo
7 657" r
89U~ — ~E
sa— o= // =W RE /r% TN
Lo
T [ e
N\ z BT'B~
— wcf
e
[

85





image76.png
200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0
f1 (ppm)




image77.png
100

80 |
60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image78.png
£

N,
\
NH

=l

00|

00|

Fort

71

72

73

75 74

76

77
f1 (ppm)

80 79 78

82 81

83

M =ove || o

- o1
Kooz
—_— Fooz
ooz [ ©





image79.png
210 200 19 180 170 160 150 140 130 120 ”?( m)n % 8 70 60 S0 4 30 20 10 0
1 (ppm




image80.png
100 +

80 |
60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image81.png
224.1

5000 195.1

Abundance

281 651 920 ‘
Obrrebrrebreer 5:\'0 T I 147.0 100 o e 2472 2810
10 20 30 40 50 60 70 80 90 100110120130 140 150 160 170 180 190 200210220 230 240 250 260 270 280

miz-->




image82.png
cl

NH

JLJL A

0z
0y

Lut

Foos





image3.png
IntO1

60

40
20

[_[ouredy|) HY




image83.png
osTIT—

SHTT~

sy
szeci—

TR~
eriee

[ass
os'seT

wi—

voosT—

cl

NH

20 10

30

60 50

70

19 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

200




image84.png
100

80 |
60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image85.png
133.1 2132

5000 280 2282

Abundance

1570 1731
197.0
41 529 030 770 90 5o H‘\ i d \‘H \‘ Brriad wh | I
il
T T T o

] Y S Y < N Y N O i i
10 20 30 40 50 SU 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

miz-->




image86.png
ry

Fof

72 71 70

73

75 74

76

f1 (ppm)

79 78

8.0

82 8.1

83

001
gt

<ot
Fooz

=01

=





image87.png
ssrT—

vsIT="
TR~
S05I~

octer—

wosT—

ozesi—

cl

NH

HO

30 20 10

40

70

80

190 180 170 160 150 140 130 120 110 _ 100
f1 (ppm)

200




image88.png
100 ¢

80 |
60
=
=
40 {
20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image89.png
Z8r

NH

HO

s
ws”

S oot

107

00T
Fe61

For

70

82 80 78 76 74 72
f1 (ppm)

84

Fro1

—— e





image90.png
210 200 190 180 170 160 150 140 130 120 unf%nn)% 80 70 6 50 40 30 20 10 0 -10
1 (ppm




image91.png
80
60 f
=
=

40

20 |

0 : : : : : : :
4000 3500 3000 2500 2000 1500 1000 500

v(em™1)




image92.png
Fon





