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Figure S1 Fitted curve for the absorption spectrum of 3d in ethanol solution.
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Table S1 UV-Vis absorption and fluorescence emission spectra of compounds 3b and 3d in 
different solvents.

UV-visible  Absorption Emission
Compounda Solvent

Λ1
max(nm)     Λ2

max(nm) Λ3
max(nm) λem(nm)b

Stoke’s 
shift(cm-1)

3b Ethanol 262         325 375 4103

3b Dichloroethane   264         328 379 4103

3b n-Hexane          325 373 3960

3d Ethanol 248         311         347 398 3693

3d Dichloroethane   256         312         352 410 4019

3d n-Hexane          309         344 378 2615

a: c = 1.0 × 10-5 mol/L, at 25 ℃；b: The excitation wavelength of compound 3b and 3d were 330 nm and 350 nm respectively
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Spectra of selective samples of compounds 3 in ethanol solution
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Figure S2. (a) UV−visible and (b) fluorescence spectra of selective samples of compounds 3 in ethanol 
solution. 

a) b)
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Table S2. Photoluminescence quantum yields of selective sample compounds 

sample
Integrated 

emission intensity 
(I)

Abs. at 330 nm 
(A)

Refractive index 
of solvent Quantum yield at 

330 nm (Φ)

Quinine sulfate 113969.8 0.0147 1.33 0.54
3b 255398.6 0.0514 1.36 0.36
3i 198298.9 0.0404 1.36 0.35
3o 203325.1 0.043 1.36 0.34
3t 241497.8 0.0557 1.36 0.31

Quinolone sulfate (referenced dye) as a function of optical absorbance at 330 nm and relevant data
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1H and 13C NMR Spectra of compounds 3a - 3x
1H NMR Spectra of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3a)
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13C NMR Spectra of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3a)
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1H NMR Spectra of 2-(1-ethyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3b)
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13C NMR Spectra of 2-(1-ethyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3b)
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1H NMR Spectra of 2-(1-ethyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3c)
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13C NMR Spectra of 2-(1-ethyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3c)
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1H NMR Spectra of 4-(3-(1H-benzo[d]imidazole-2-yl)-1-ethyl-1H-indol-5-yl)-N,N-diphenylaniline (3d)

012345678910111213
f1 (ppm)

3.
00

2.
00

10
.0

0
4.

00
2.

01
4.

00
1.

00
1.

00

1.
00

1.
46

0
1.

48
3

1.
50

7

4.
30

6
4.

33
0

4.
35

3
4.

37
7

7.
04

4
7.

07
0

7.
09

6
7.

12
1

7.
13

8
7.

14
9

7.
16

0
7.

31
3

7.
33

8
7.

36
5

7.
47

8
7.

49
8

7.
50

6
7.

52
1

7.
52

6
7.

55
1

7.
55

5
7.

63
2

7.
64

4
7.

65
7

7.
67

3
7.

68
5

8.
21

8
8.

72
1

12
.4

92

 
13C NMR Spectra of 4-(3-(1H-benzo[d]imidazole-2-yl)-1-ethyl-1H-indol-5-yl)-N,N-diphenylaniline (3d)
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1H NMR Spectra of 2-(5-(4-chlorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3e)
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13C NMR Spectra of 2-(5-(4-chlorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3e)
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1H NMR Spectra of 2-(5-(4-fluorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3f)

13C NMR Spectra of 2-(5-(4-fluorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3f)



S12

1H NMR Spectra of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3g)
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13C NMR Spectra of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3g)

0102030405060708090100110120130140150
f1 (ppm)

15
.7

94

21
.8

10

41
.3

54

10
7.

01
8

11
1.

22
2

12
0.

15
3

12
2.

09
5

12
2.

95
2

12
6.

57
5

12
7.

01
4

12
7.

45
4

12
9.

33
0

13
3.

64
8

13
6.

14
5

14
2.

14
9



S13

1H NMR Spectra of 2-(1-ethyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3h)
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13C NMR Spectra of 2-(1-ethyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3h)
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1H NMR Spectra of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3i)

012345678910111213
f1 (ppm)

3.
00

2.
01

3.
40

2.
01

2.
01

1.
00

4.
01

4.
00

1.
00

1.
00

1.
00

0.
92

7
0.

95
1

0.
97

5
1.

28
8

1.
31

3
1.

33
8

1.
36

2
1.

38
7

1.
41

2
1.

80
9

1.
83

3
1.

85
7

1.
88

1

4.
31

1
4.

33
3

4.
35

5

7.
14

5
7.

16
7

7.
35

0
7.

37
5

7.
39

9
7.

49
8

7.
52

2
7.

54
9

7.
58

0
7.

64
6

7.
68

7
7.

72
7

7.
75

3
8.

20
8

8.
74

8

12
.4

81

13C NMR Spectra of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3i)

0102030405060708090100110120130140150160
f1 (ppm)

14
.0

29

19
.9

76

32
.2

45

46
.1

94

10
6.

74
0

11
1.

36
1

12
0.

12
0

12
1.

67
8

12
2.

16
8

12
6.

49
7

12
7.

02
7

12
7.

48
6

12
9.

33
4

13
0.

26
0

13
3.

72
1

13
6.

46
5

14
2.

15
3

14
9.

51
7



S15

1H NMR Spectra of 2-(1-butyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3j)
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13C NMR Spectra of 2-(1-butyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3j)
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1H NMR Spectra of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3k)

-1012345678910111213
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13C NMR Spectra of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3k)
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1H NMR Spectra of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3m)
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13C NMR Spectra of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3m)
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1H NMR Spectra of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3n)
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13C NMR Spectra of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3n)
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1H NMR Spectra of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3o)
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13C NMR Spectra of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3o)
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S20

1H NMR Spectra of 2-(1-allyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3p)
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13C NMR Spectra of 2-(1-allyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3p)
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S21

1H NMR Spectra of 2-(1-allyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3q)
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13C NMR Spectra of 2-(1-allyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3q)
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1H NMR Spectra of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3r)
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13C NMR Spectra of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3r)
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S23

1H NMR Spectra of 2-(1-allyl-5-(4-chlorophenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3s)
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13C NMR Spectra of 2-(1-allyl-5-(4-chlorophenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3s)
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1H NMR Spectra of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3t)
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13C NMR Spectra of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3t)

0102030405060708090100110120130140150160
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1H NMR Spectra of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3u)
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13C NMR Spectra of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3u)
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1H NMR Spectra of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3v)
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13C NMR Spectra of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3v)
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1H NMR Spectra of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3w)

01234567891011121314
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13C NMR Spectra of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3w)
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1H NMR Spectra of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3x)
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13C NMR Spectra of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3x)
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S29

1H NMR Spectra of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3y)
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13C NMR Spectra of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3y)
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S30

HR-ESI-MS Spectra of compounds 3

HR-ESI-MS spectrum of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3a)

HR-ESI-MS spectrum of 4-(3-(1H-benzo[d]imidazole-2-yl)-1-ethyl-1H-indol-5-yl)-N,N-diphenylaniline (3d) 



S31

HR-ESI-MS spectrum of 2-(5-(4-chlorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3e)

HR-ESI-MS spectrum of 2-(5-(4-fluorophenyl)-1-ethyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3f)



S32

HR-ESI-MS spectrum of 2-(1-ethyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3g)

HR-ESI-MS spectrum of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3i)



S33

HR-ESI-MS spectrum of 2-(1-butyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3m)

HR-ESI-MS spectrum of 2-(1-butyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3n)



S34

HR-ESI-MS spectrum of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3o)

HR-ESI-MS spectrum of 2-(1-allyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3p)



S35

HR-ESI-MS spectrum of 2-(1-allyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3q)

HR-ESI-MS spectrum of 2-(1-allyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3r)



S36

HR-ESI-MS spectrum of 2-(1-allyl-5-(4-chlorophenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3s)

HR-ESI-MS spectrum of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-1H-benzo[d]imidazole (3t)



S37

HR-ESI-MS spectrum of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3u)

HR-ESI-MS spectrum of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-1H-benzo[d]imidazole (3v)



S38

HR-ESI-MS spectrum of 2-(1-benzyl-5-phenyl-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3w)

HR-ESI-MS spectrum of 2-(1-benzyl-5-(p-tolyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole (3x)



S39

HR-ESI-MS spectrum of 2-(1-benzyl-5-(4-methoxyphenyl)-1H-indol-3-yl)-5-methyl-1H-benzo[d]imidazole 
(3y)


