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Fig. S1  UV-visible absorption spectra of 2.73×10
-5 

M 1 in 9:1 DMSO/H2O solution 

upon addition of 04 equiv. of anions; (a) OH
–
, (b) F

–
, (c) AcO

–
 and (d) H2PO4

–
.  The 

anions were added as sodium salts. 
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Fig. S2  UV-visible absorption spectra of 2.73×10
-5 

M 4 in 9:1 DMSO/H2O solution 

upon addition of 04 equiv. of anions; (a) OH
–
, (b) F

–
, (c) AcO

–
 and (d) H2PO4

–
.  The 

anions were added as sodium salts. 
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Fig. S3: UV-visible absorption spectra of 2.73×10
-5 

M 4 in DMSO upon addition of 04 

equivalents of anion: (a) OH
–
 (b), F

–
 (c), AcO

–
 and (d) H2PO4

–
. 
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Fig. S4 Titration profile in DMSO solution (2.73×10
-5 

M) for (a) changes in the absorbance at 

535 nm for 3, (b) changes in the absorbance at 532 nm for 4 with 04 equiv. of anion: OH
–
 (), 

F
–
 (), AcO

–
 () and H2PO4

–
 (). 
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Fig. S5  (a) UV-visible absorption spectra of 2.73×10
-5 

M 3 in 9:1 DMSO/H2O upon addition of 

480 equivalents of anions (a) OH
–
 and (b) F

–
 added as sodium salts. The asterisks ‘*’ mark is 

used to indicate the position of the shifted absorption band; the colour changes of 2.73×10
-5 

M 3 

in 9:1 DMSO/H2O on addition of 4 and 80 equivalents of OH
–
. 

 

 

 

 

 

 

 

 

 

 

A
b

so
rb

a
n

ce
 

Wavelength (nm) 

a b 

* 

(a) 

(b) 



8 
 

 

 

Fig. S6 
1
H NMR spectrum of 1 in DMSO-d6. 

 

 

(ppm)

2.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.5

NITRO/PHENYL THIOSEMICARBAZIDE IN DMSO-D6

H2

H3

H4 and H8

H5

H6

H2O

peak

DMSO
peak

H1 and H7

 Fig. S7 
1
H NMR spectrum of 2 in DMSO-d6. 
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Fig. S8 
1
H NMR spectrum of 3 in DMSO-d6. 
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Fig. S9 
1
H NMR spectrum of 4 in DMSO-d6.  

 

 

 

 



10 
 

H1

H2H3

 
2.02.53.03.54.04.55.05.56.06.57.07.58 .08 .59 .09 .510.010.5

1H  (ppm )

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

1
5

N
 (

p
p

m
)

{ 9.64 ,134.44}

{ 9.76 ,123.58}

{8.01,95.83}

 Fig. S10 
1
H-

15
N gHSQC spectrum of 1 in DMSO-d6. 

 

 

Fig S11 
1
H-

15
N gHMBC spectrum of 1 in DMSO-d6. 
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 Fig. S12 
1
H-

15
N gHSQC spectrum of 2 in DMSO-d6. 

 

 

 

Fig. S13 
1
H-

15
N gHSQC spectrum of 2 in DMSO-d6.  
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Fig. S14 
1
H-

15
N gHSQC spectrum of 3 in DMSO-d6. 

 

 

Fig. S15 
1
H-

15
N gHMBC spectrum of 3 in DMSO-d6. 
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Fig. S16 
1
H-

15
N gHSQC spectrum of 4 in DMSO-d6. 

 

 

Fig. S17 
1
H-

15
N gHMBC spectrum of 4 in DMSO-d6. 
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Fig. S18 
1
H NMR stacked spectra of 0.01 M 3 upon addition of AcO

–
 in DMSO-

d6/0.5% water at 298 K.  Numbers on the left correspond to the equivalence of anion 

added.  Assignments of 
1
H resonances are shown for the receptor before the addition of 

anion, and after adding increasing amount of anion. The asterisk * is used to mark. 
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Fig. S19 
1
H-

15
N gHSQC spectrum of 3 upon addition of 2 equiv. AcO

–
 in DMSO-

d6/0.5%H2O. [Compare to Fig. S14, without the addition of 2 equiv. of AcO
–
, which has 

three N‒H correlations compared to only two as shown in this figure]. 
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Fig. S20 
1
H-

15
N gHSQC spectrum of 4 upon addition of 2 equiv. AcO

–
 in DMSO-

d6/0.5%H2O. [Compare to Fig. S16, without the addition of 2 equiv. of AcO
–
, which has 

three resonances N‒H correlations compared to only two as shown in this figure].  
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Fig. S21 
13

C spectrum of 3 upon
 
addition of 2 equiv. of AcO

–
 in DMSO-d6/0.5%H2O. 

 

 

Fig. S22 
1
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13
C gHSQC spectrum of 3 upon

 
addition of 2 equiv. of AcO

– 
in DMSO-

d6/0.5% water. 
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Fig. S23 
1
H-

13
C gHMBC spectrum of 3 upon

 
addition of 2 equiv. of AcO

– 
in DMSO-

d6/0.5% water. 
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Fig. S24 
13

C spectrum of 4 upon
 
addition of 2 equiv. of AcO

–
 in DMSO-d6/0.5%H2O. 
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Fig. S25 
1
H-

13
C gHSQC spectrum of 4 upon

 
addition of 2 equiv. of AcO

– 
in DMSO-

d6/0.5% water. 

 

 

 

Fig. S26 
1
H-

13
C gHMBC spectrum of 4 upon

 
addition of 2 equiv. of AcO

– 
in DMSO-

d6/0.5% water. 

 

 

 

 



19 
 

1 

 

2 

 

3 

 

4 

 

 

Fig. S27 Charge distribution calculations for the anions sensors 1-4. 


