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Scheme S1: Synthesis of Ellman’s reagent-cored hosts L1, F1 and W1. 
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Figure S1: An initial screening of anion binding potential of L1 upon addition of 50 equiv. of 

various anions. 
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Figure S2: An initial screening of anion binding potential of F1 upon addition of 50 equiv. of 

various anions. 
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Figure S3: An initial screening of anion binding potential of W1 upon addition of 50 equiv. of 

various anions. 
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Figure S4: Determination of LOD of chemosensors with anions. a) L1 with F
-
, b) L1 with 

H2PO4
-
,  c) F1 with F

-
, d) F1 with H2PO4

-
, e) W1 with F

-
, f) W1 with H2PO4

-
. 
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Figure S5:  UV-vis titration profile of a) L1 against H2PO4
-
, b) F1 against H2PO4

-
; c) 

colorimetric response of W1 upon addition of different anions. 
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Figure S6: Job plots of host with anions a) L1 with F
-
, b) F1 with F

-
, c) W1 with F

-
, d) L1 with 

H2PO4
-
, e) F1 with H2PO4

-
, f) W1 with H2PO4

-
. 
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http://app.supramolecular.org/bindfit/view/73644b71-a124-45cf-ba54-1dd963748299 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://app.supramolecular.org/bindfit/view/e77832b0-6922-460f-b31b-bd5b6cc939e1 

 

 

http://app.supramolecular.org/bindfit/view/73644b71-a124-45cf-ba54-1dd963748299
http://app.supramolecular.org/bindfit/view/e77832b0-6922-460f-b31b-bd5b6cc939e1
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http://app.supramolecular.org/bindfit/view/219338d4-4f4d-4aa7-8e4e-c096950c1981 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://app.supramolecular.org/bindfit/view/bede5de5-4d69-4e94-8739-6615ffc1ad43 

 

 

http://app.supramolecular.org/bindfit/view/219338d4-4f4d-4aa7-8e4e-c096950c1981
http://app.supramolecular.org/bindfit/view/bede5de5-4d69-4e94-8739-6615ffc1ad43
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http://app.supramolecular.org/bindfit/view/80868222-fafa-4856-856f-d67753286211 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://app.supramolecular.org/bindfit/view/f99903be-2415-403a-8f0f-d72ba62a245a 

 

Figure S7: Fitting and residual plots for UV-vis titrations as obtained from BindFit a) L1 

with F
-
, b) L1 with H2PO4

-
, c) F1 with F

-
, d) F1 with H2PO4

-
 

e) W1 with F
-
, f) W1 with H2PO4

-
. BindFit URLs are given corresponding to each 

titration. 

http://app.supramolecular.org/bindfit/view/80868222-fafa-4856-856f-d67753286211
http://app.supramolecular.org/bindfit/view/f99903be-2415-403a-8f0f-d72ba62a245a
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Figure S8: Stack plots of 
1
H NMR spectra (500 MHz, CD3CN:DMSO-d6

 
9:1) of F1 with 

increasing amount of TBAF. The region of protons involved in the binding is shown. 
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Figure S9: Stack plots of 
1
H NMR spectra (500 MHz, CD3CN:DMSO-d6

 
9:1) of F1 with 

increasing amount of TBAH2PO4. The region of protons involved in the binding is shown. 
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Figure S10: Stack plots of 
1
H NMR spectra (500 MHz, CD3CN:DMSO-d6

 
9:1) of W1 

with increasing amount of TBAF. The region of protons involved in the binding is shown. 
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Figure S11: Stack plots of 
1
H NMR spectra (500 MHz, CD3CN:DMSO-d6

 
9:1) of W1 

with increasing amount of TBAH2PO4. The region of protons involved in the binding is 

shown. 
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Figure S12: Variation in the 
1
H NMR chemical shifts (ppm) of the alpha –CH as a 

function of equivalents of anions added.  
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Figure S13: Stack plots of 
1
H NMR spectra (500 MHz, CD3CN:DMSO-d6

 
9:1) of L1 

with increasing amount of a) TBACl, and b) TBABr. 

 

 

a) 

b) 
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Figure S14: Stack plots of 
1
H NMR spectra (500 MHz, CD3CN:DMSO-d6

 
9:1) of F1 

with increasing amount of a) TBACl, and b) TBABr. 

 

b) 

a) 
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Figure S15: Stack plots of 
1
H NMR spectra (500 MHz, CD3CN:DMSO-d6

 
9:1) of W1 

with increasing amount of a) TBACl, and b) TBABr. 

a) 

b) 
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Figure S16: Optimized geometries of (a-c) L1, (d-f) F1 and (g-i) W1, in folded- and extended- 

conformations. Relative energy (Erel) of the structure is mentioned in kJ/mol.  Color code: Sulfur 

(yellow), Nitrogen (blue), Carbon (silver), Oxygen (red), Hydrogen (white). 
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Figure S17: Structure pool of DFT optimized geometries of L1+ F
-
 complexes having Erel of a) 

0.0 kJ/mol, b) -0.2 kJ/mol, c) -7.8 kJ/mol, d) -8.4 kJ/mol, e) -11.6 kJ/mol, and f) -8.5 kJ/mol.  

Color code: Sulfur (yellow), Nitrogen (blue), Carbon (silver), Oxygen (red), Hydrogen (white), 

Fluorine (green). Hydrogen atoms involved in H-bonding with anion are presented in sky-blue 

color. 
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Figure S18: Structure pool of DFT optimized geometries of L1+H2PO4
-
 complex having Erel of 

a) 0.0 kJ/mol, b) 0.2 kJ/mol, c) 0.7 kJ/mol, d) 17.8 kJ/mol, and e) -1.5 kJ/mol. Color code: Sulfur 

(yellow), Nitrogen (blue), Carbon (silver), Oxygen (red), Hydrogen (white), Phosphorus 

(purple). Hydrogen atoms involved in H-bonding with anion are presented in sky-blue color. 
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Figure S19: Optimized geometries of host-guest complex of H2PO4
-
 anion with a) L1, b) F1 and 

c) W1. Color code: Sulfur (yellow), Nitrogen (blue), Carbon (silver), Oxygen (red), Hydrogen 

(white), Phosphorus (purple). Hydrogen atoms involved in H-bonding with anion are presented 

in sky-blue color. 
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Figure S20: Schematic representation of the various steps involved in the fabrication of 

electrochemical sensor. 
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Figure S21: CVs obtained for the gold electrodes modified with W1 in the absence and presence 

of 1 ppm of F
-
 and H2PO4

-
 ions. Scan rate: 100 mVs

-1
, Supporting Electrolyte: 0.1 M NaNO3. 
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Figure S22: Differential pulse voltammograms obtained for the gold electrodes modified with 

F1 with the varying concentration of a) F
-
 and b) H2PO4

-
 ions. 
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Figure S23: Differential pulse voltammograms obtained for the gold electrodes modified with 

W1 with the varying concentration of a) F
-
 and b) H2PO4

-
 ions. 
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Figure S24: Plots of difference in redox current intensities with respect to anion concentration a) 

F1 with F
-
, b) F1 with H2PO4

- 
(peak current values were taken as marked in Figure S23), c) W1 

with F
-
, d) W1 with H2PO4

-
 with a linear fit. 
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Figure S25: 
1
H NMR spectrum (300 MHz, CDCl3) of L1. 
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Figure S26: 
13

C NMR spectrum (75 MHz, CDCl3) of L1. 

 

 

Figure S27: ESI-Mass spectrum of L1. 
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Figure S28: 
1
H NMR spectrum (300 MHz, CDCl3) of F1. 
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Figure S29: 
13

C NMR spectrum (75 MHz, CDCl3) of F1. 

 

 

 

 

 

 

 

 

Figure S30: ESI-Mass spectrum of F1. 
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Figure S31: 
1
H NMR spectrum (300 MHz, DMSO-d6) of W1. 
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Figure S32: 
13

C NMR spectrum (75 MHz, DMSO-d6) of W1. 

 

 

 

 

 

 

 

 

 

 

Figure S33: ESI-Mass spectrum of W1.
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Table S1: Mulliken charges on the different H atoms of host molecules as derived from the most stable host-guest geometry. 

 

Charge on H-atom L1  L1+F
- 
 L1 + H2PO4

-
 

 

F1  

 

F1 +F
-
 

 

F1 + H2PO4
-
 

 

W1 W1 + F
-
 

 

W1 + H2PO4
-
 

 

Amide -NH (1) 0.253 0.355 0.313 0.255 0.36 0.316 0.250 0.327 0.319 

Amide -NH (2) 0.259 0.354 0.316 0.253 0.359 0.316 0.262 0.336 0.324 

Ha(1) 0.151 0.171 0.185 0.136 0.162 0.153 0.145 0.162 0.148 

Ha(2) 0.141 0.172 0.156 0.145 0.164 0.076 0.146 0.164 0.182 

Hb(1) 0.157 0.102 0.154 0.159 0.107 0.159 0.159 0.146 0.164 

Hb(2) 0.158 0.103 0.157 0.159 0.107 0.156 0.158 0.161 0.157 

Hc(1) 0.132 0.082 0.142 0.137 0.084 0.139 0.137 0.132 0.143 

Hc(2) 0.138 0.082 0.137 0.137 0.084 0.143 0.136 0.125 0.143 

Indole –NH       0.238 0.289 0.277 

Indole –CH       0.019 0.095 0.098 
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Table S2: Oxidation and reduction peak potentials (E) and current values (I) of the gold 

electrodes modified with host molecules. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameters L1 F1 W1 

Eoxidation (V) 0.588 0.647 1.211 

Ioxidation (mA) 0.306 0.137 0.380 

Ereduction (V) 0.515 0.566 0.678 

Ireduction (mA) 0.297 0.127 0.985 
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Table S3: Oxidation peak potential values of modified gold electrodes in the absence (E
o
free) and 

presence of target anions (E
o
bound). Measuring conditions are mentioned in Figure 5 caption. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Anions L1 F1 W1 

E
o
 free (V) E

o
 bound (V) E

o
 free (V) E

o
 bound (V) E

o
 free (V) E

o
 bound (V) 

F
-
 0.588 0.620 0.647 0.620 1.211 1.164 

H2PO4
-
 0.588 0.571 0.647 0.546 1.211 1.240 
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Table S4: Reduction peak potential values of modified gold electrodes in the absence (E
o
free) and 

presence of target anions (E
o
bound). Measuring conditions are mentioned in Figure 5 caption. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Anions L1 F1 W1 

E
o
 free (V) E

o
 bound (V) E

o
 free (V) E

o
 bound (V) E

o
 free (V) E

o
 bound (V) 

F
-
 0.515 0.510 0.566 0.610 0.678 0.725 

H2PO4
-
 0.515 0.503 0.566 0.490 0.678 0.703 
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Table S5: Comparison of the performance of as-prepared anion sensors with those reported in 

the literature. 

Anion Receptor Solvent  Anions Concentration 

Range 

Lowest 

Concentration 

Ref. 

Dipyrromethene modified dipodal 

receptor based on Cu (II) 

Water Cl
-
 1.0 - 12.0 pM 1.0 pM 1 

Dipyrromethene modified dipodal 

receptor based on Co (II) 

Water Cl
-
 1.0 - 12.0 pM 1.1 pM 1 

Polypyrrole film modified 

electrodes 

Water F
-
 

Cl
-
 

10
-6 

- 10
-3

 M 

10
-7 

- 10
-2

 M  

10
-6

 M 

10
-7

 M  

 

2 

Ferrocene-appended aryl triazole  

 

CH2Cl2 H2PO4
-
 0.08 - 0.36 mM  

 

0.08 mM 

 

3 

Diaminobutane 

poly(propyleneimine) dendrimer 

functionalized with biferrocenyl  

 

CH2Cl2 H2PO4
-
 0.1 - 7.77 μM  

 

0.1 μM  

 

4 

1,2,3,4,5-Pentaphenylferrocene-

stoppered rotaxane  

 

CH2Cl2: 

CH3CN 

Cl
-
 0.25 - 5 mM 0.25 mM 5 

Tetratriazole foldamer Water I
-
 - 14 μM 6 

Sodium cellulose 

sulfate/poly(dimethyl diallyl 

ammonium chloride) composite  

Phosphate 

buffer 

saline 

NO2
-
 10

-8 
- 10

-4
 M 

 

43 nM 7 

Proline-based cyclopeptide + 6-

mercapto-1-hexanol  

Phosphate 

Buffer 

SO4
2-

 0.5 - 2.0 pM 0.25 pM 8 

Nitrogen-doped cotton carbon 

fiber composites 

PBS O2
·-
 10

-15 
- 10

-5
 M 

 

2.32 fM 9 

L1 Water H2PO4
- 

 

F
- 

 

0.07 - 0.50 pM 

 

15.0 - 685.0 pM 

0.07 fM 

 

0.16 pM 

This 

Work 

F1 Water H2PO4
- 

 

F
- 

 

0.07 - 0.92 pM 

 

15.0 - 130.0 pM 

0.15 fM 

 

0.07 pM 

This 

Work 

W1 Water H2PO4
- 

 

F
-
 

3.0 - 18.0 pM 

 

2.0 - 7.0 pM 

0.02 pM 

 

0.03 pM 

This 

Work 
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