
1

Benzimidazole-Modified Organosilane: A 'Turn-off' Fluorescent Probe for 
Highly Selective Cu2+ Ion Detection - Unravelling Logic Gate Behaviour 

and Molecular Docking Studies 

Gurjaspreet Singha*, Mohita*, Akshpreet Singhb, Priyankaa, Sumesh Khuranaa, Mithuna, K. N. 
Singha, Jasamrit Nayyarc, Brij Mohand*, 

aDepartment of Chemistry, Panjab University, Chandigarh, 160014, India
bDepartment of Chemistry, DAV College, Sector-10, Chandigarh, India
cDepartment of Chemistry, GGDSD College, Sector-32 C, Chandigarh, 160014, India
dCentro de Química Estrutural, Institute of Molecular Sciences, Instituto Superior Técnico, 

Universidade de Lisboa, Av. Rovisco Pais, 1049-001 Lisboa, Portugal

Email: gjpsingh@pu.ac.in,  monukalyan31@gmail.com, brizharry17@gmail.com 

Entry Page No.
1H NMR spectrum of compound 4 (Fig.S1) 2
1H NMR spectrum of compound 5 (Fig.S2) 2
13C NMR spectrum of compound 5 (Fig.S3) 3

Mass spectrum of compound 5 (Fig.S4) 3

TGA curves for Silane and H-NPs (Fig.S5) 4

XRD of H-NPs (a) EDX pattern of H-NPs (b) (Fig.S6) 4

Job’s plot for compound (5) (Fig. S7) 5

B-H curve for compound 5 (a) B-H curve for H-NPs (b) (Fig.S8) 5

Interference study of ligand (5) + Cu2+ in the presence of other 

metal ions (Fig.S9)

6

Time response study of compound (5) (Fig. S10) 6

pH dependence study of compound (5) (Fig. S11) 7

NMR spectra of 5 (b) and complex (a) (Fig. S12) 7

Modification of silica surfaces with silane 5 (Scheme S1) 8

Synthesis of complex (Scheme S2) 8

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2023

mailto:gjpsingh@pu.ac.in
mailto:monukalyan31@gmail.com
mailto:brizharry17@gmail.com


2

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

ALK-1

1.
00

0.
93

2.
11

1.
05

1.
09

4.
43

0.
20

0.
45

0.
17

0.
31

0.
81

0.
23

2.
01

1.
00

0.
99

2.
53

2.
54

2.
55

4.
71

4.
72

6.
44

6.
45

6.
45

6.
47

6.
47

6.
47

6.
60

6.
70

6.
71

6.
72

6.
73

6.
98

6.
99

6.
99

7.
00

7.
00

7.
01

7.
01

7.
01

7.
02

7.
02

7.
03

7.
19

7.
21

7.
21

7.
21

7.
25

7.
25

7.
27

7.
27

7.
42

7.
43

7.
44

7.
44

7.
79

7.
80

7.
80

7.
81

7.
82

7.
82

8.
21

8.
21

8.
23

8.
23

Fig.S1 1H NMR spectrum of compound 4
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Fig.S2 1H NMR spectrum of compound 5
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Fig.S3 13C NMR spectrum of compound 5
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Fig.S4 Mass spectrum of compound 5
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Fig. S5: TGA curves for Silane and H-NPs
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Fig. S6: XRD of H-NPs @ EDX pattern of H-NPs (b)
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Fig. S7: Job’s plot for compound (5)

 

Fig S8: B-H curve for compound 5a (a) B-H curve for H-NPs (b)
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Fig S9: Interference study of ligand(5a) + Cu2+ in the presence of other metal ions
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Fig S10: Time response study of compound (5)
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Fig S11: pH dependence study of compound (5) 
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Fig. S12: NMR spectra of 5 (b) and complex (a)
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Scheme S1: Modification of silica surfaces with silane 5

Scheme S2: Synthesis of complex


