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Fig.S1: 1H NMR spectrum of compound 2a 
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Fig.S2: 1H NMR spectrum of compound 3a 
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Fig.S3: 1H NMR spectrum of compound 3b 
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Fig.S4: 1H NMR spectrum of compound 3c 
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Fig.S5: 13C NMR spectrum of compound 2a 
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Fig.S6: 13C NMR spectrum of compound 3a 
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Fig.S7: 13C NMR spectrum of compound 3b 
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Fig.S8: 13C NMR spectrum of compound 3c 
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Fig.S9: Mass spectrum of compound 2a 

 

 

 

Fig.S10: Mass spectrum of compound 3a 
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Fig.S11: Mass spectrum of compound 3b 

 

 

Fig.S12: Mass spectrum of compound 3c 
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Fig. S13: FT-IR spectra of silica nanoparticles (SiO2) and V-NPs 

 

 

 

Fig. S14: DTA curves of silica nanoparticles (SiO2), 3a and V-NPs 
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Fig. S15: UV-Visible spectra of 3a and V-NPs in methanol (10-6 M) 
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Fig. S16: The absorption intensities of 3a and V-NPs as functions of pH values. 
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Fig. S17: Job’s plots for the complexation of 3a and V-NPs with Cu2+ and Fe3+ions in methanol 

showing 1:1 stoichiometry 
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Fig. S18: B-H plots for the compounds 3a and V-NPs with Cu2+ and Fe3+ ions at 269 nm 
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Fig. S19: LOD plots of 3a and V-NPs for Cu2+ and Fe3+ions at 269 nm 
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Fig. S20: Response time studies of 3a and V-NPs in the presence of Cu2+ and Fe3+ ions (50 µM) 

 

 

 

 

 

0 4 8 12 16 20
0.48

0.49

0.50

0.51

0.52

0.53

 

 

 

 
A

b
so

r
b

a
n

c
e
 (

a
.u

.)

Time delay (sec.)

3a+Cu2+

A
b

so
r
b

a
n

c
e
 (

a
.u

.)

Time delay (sec.)

3a+Fe3+

0 4 8 12 16 20

0.51

0.52

0.53

0.54

0.55

 

  

 

A
b

so
r
b

a
n

c
e
 (

a
.u

.)

Time delay (sec.)

V-NPs+Cu2+

0 4 8 12 16 20
0.51

0.54

0.57

0.60

0.63

0.66

 

 

 

 

A
b

so
r
b

a
n

c
e
 (

a
.u

.)

Time delay (sec.)

V-NPs+Fe3+

0 4 8 12 16 20

0.550

0.555

0.560

0.565

0.570

0.575

 

 

 

 



S21 
 

 

 

 

 

Fig. S21: Stern-Volmer plots for the compounds 3a and V-NPs at 527 nm 
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Fig. S22:  FT-IR spectra of 3a, 3a+Cu2+ and 3a+Fe3+ 
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