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Characterization of receptor L1:

Figure S1: 1H NMR spectrum of receptor L1 in DMSO-d6 (Varian-400 MHz) at 298 K, δ 

(ppm), 7.28 (d, 4H, ArH), 7.59 (d, 4H, ArH), 8.832 (s, 2H, −NH).

Figure S2:  13C NMR spectrum of receptor L1 in DMSO-d6 (Bruker-150 MHz) at 298 K. δ 

(ppm), 84.98 (2C, ArH), 120.67 (4C, ArH), 137.43 (4C, ArH), 139.49 (2C, ArH), 152.30 

(1C, C=O).
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Figure S3. FT-IR spectrum of receptor L1 recorded in KBr pellet. υ cm-1: 1005 (C-I), 1236 

(C-N), 1549 (C=C), 1637 (-C=O), 3301 (N-H).

Figure S4. ESI-Mass spectrum of L1 recorded in acetonitrile (MeCN) at 298 K showing 

m/z = 463.07 corresponds to [M]+.
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Characterization of receptor L2:

Figure S5: 1H NMR spectrum of receptor L2 in DMSO-d6 (Bruker-600 MHz) at 298 K, δ 

(ppm), 7.417 (d, 4H, ArH), 7.435 (d, 4H, ArH), 8.870 (s, 2H, −NH).

Figure S6:  13C NMR spectrum of receptor L2 in DMSO-d6 (Bruker-150 MHz) at 298 K. 

δ (ppm), 113.609 (2C, ArH), 120.457 (4C, ArH), 131.675 (4C, ArH), 139.027 (2C, ArH), 

152.434 (1C, C=O).
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Figure S7. FT-IR spectrum of receptor L2 recorded in KBr pellet. υ cm-1: 1070 (C-Br), 

1236 (C-N), 1555 (C=C), 1641 (-C=O), 3299 (N-H).

Figure S8. ESI-Mass spectrum of L2 recorded in acetonitrile (MeCN) at 298 K showing 

m/z = 369.06 corresponds to [M]+.
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Characterization of complex 1a:

Figure S9: 1H NMR spectrum of complex 1a in DMSO-d6 (Bruker-600 MHz) at 298 K, 

δ(ppm), 1.011 (t, 12H, n−TBA-CH3), 1.28 (q, 8H, n−TBA-CH2), 1.533 (q, 8H, n−TBA-CH2), 

3.125 (t, 8H, n−TBA-N+CH2), 7.57 (d, 4H, ArH), 7.520 (d, 4H, ArH), 10.67 (s, 2H, −NH).

Figure S10:  13C NMR spectrum of complex 1a in DMSO-d6 (Bruker-150 MHz) at 298 K. 

δ (ppm), 13.59 (4C, n−TBA-CH3), 19.29 (4C, n−TBA-CH2), 23.15 (4C, n−TBA-CH2), 57.64 
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(4C, n−TBA-N+CH2), 84.12 (2C, ArH), 120.15 (4C, ArH), 137.21 (4C, ArH), 140.46 (2C, 

ArH), 153.05 (1C, C=O), and 182.12  (1C, HCO3ˉ anion).

Figure S11. Partial 13C NMR spectrum of complex 1a (below) showing the huge 

downfield shift of the HCO3ˉ resonance relative to the (TEA)HCO3 salt (above).

Figure S12. Powder X-ray diffraction patterns of isolated crystals of 1a: experimental is 

in green colour and simulated pattern is in red colour.
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Figure S13. FT-IR spectrum of complex 1a recorded in KBr pellet. υ cm-1: 822 (HCO3
-1), 

1231 (C-N), 1537 (C=C), 1577(C-O), 1697 (-C=O), 2960 (C-H), 3420 (N-H), 3511(O-H).

Characterization of complex 1b:

Figure S14: 1H NMR spectrum of complex 1b in CDCl3 (Varian-400 MHz) at 298 K, δ 

(ppm), 0.93 (t, 12H, n−TBA-CH3), 1.294 (q, 8H, n−TBA-CH2), 1.43 (t, 8H, n−TBA-CH2), 

2.029 (s, Acetate−CH3), 2.987 (t, 8H, n−TBA-N+CH2), 7.485 (d, 4H, ArH), 7.53 (d, 4H, 

ArH), 11.67 (s, 2H, −NH).
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Figure S15:  13C NMR spectrum of complex 1b in DMSO-d6 (Bruker-150 MHz) at 298 K, 

13.57 (4C, n−TBA-CH3), 19.27 (4C, n−TBA-CH2), 23.12 (4C, n−TBA-CH2), 24.73 (1C, 

Acetate−CH3 ), 57.61 (4C, n−TBA-N+CH2), 84.17 (2C, ArH), 120.59 (4C, ArH), 137.21 (4C, 

ArH), 140.43 (2C, ArH), 152.97 (1C, C=O) and 176.53 (Acetate−COOˉ).

Figure S16. Powder X-ray diffraction patterns of isolated crystals of 1b: experimental is 

in green colour and simulated pattern is in red colour.
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Figure S17. FT-IR spectrum of complex 1b recorded in KBr pellet. υ cm-1: 642(-COO 

deformation), 823 (-COO), 1003(C-I), 1235 (C-N), 1553 (C=C), 1634 (-C=O), 2961 (C-H), 

3301 (N-H).

Characterization of complex 2a:

Figure S18:  1H NMR spectrum of complex 2a in DMSO-d6 (Bruker-600 MHz) at 298 K, 

δ (ppm), 0.922 (t, 12H, n−TBA-CH3), 1.30 (s, 8H, n−TBA-CH2), 1.55 (p, 8H, n−TBA-

CH2), 3.143 (s, 8H, n−TBA-N+CH2), 7.374 (d, 4H, ArH), 7.52 (d, 4H, ArH), 11.043 (s, 2H, 

−NH).
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Figure S19:  13C NMR spectrum of complex 2a in DMSO-d6 (Bruker-150 MHz) at 298 K. 

δ (ppm) 13.54 (4C, n−TBA-CH3), 19.27 (4C, n−TBA-CH2), 23.14 (4C, n−TBA-CH2), 57.64 

(4C, n−TBA-N+CH2), 112.69 (2C, ArH), 120.14 (4C, ArH), 131.31 (4C, ArH), 140.44 (2C, 

ArH) and 153.41 (1C, C=O).

Figure S20. Powder X-ray diffraction patterns of isolated crystals of 2a: experimental 

is in blue colour and simulated pattern is in red colour.
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Figure S21. FT-IR spectrum of complex 2a recorded in KBr pellet. υ cm-1: 740(SiF6
2-), 

1008(C-Br), 1227 (C-N), 1648 (-C=O), 2962 (C-H), 3422 (N-H).

Characterization of complex 2b:

Figure S22:  1H NMR spectrum of complex 2b in DMSO-d6 (Bruker-600 MHz) at 298 

K, δ (ppm), 0.91 (t, 12H, n−TBA-CH3), 1.293 (q, 8H, n−TBA-CH2), 1.541 (s, 8H, n−TBA-

CH2), 1.799 (s, Acetate−CH3), 3.132 (s, 8H, n−TBA-N+CH2), 7.384 (d, 4H, ArH), 7.547 (d, 

4H, ArH), 11.39 (s, 2H, −NH).
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Figure S23:  13C NMR spectrum of complex 2b in DMSO-d6 (Bruker-150 MHz) at 298 K. 

δ (ppm) 13.57 (4C, n−TBA-CH3), 19.29 (4C, n−TBA-CH2), 23.15 (4C, n−TBA-CH2), 24.74 

(1C, Acetate−CH3 ), 57.65 (4C, n−TBA-N+CH2), 112.49 (2C, ArH), 120.15 (4C, ArH), 131.31 

(4C, ArH), 140.46 (2C, ArH), 153.44 (1C, C=O) and 176.53 (Acetate−COO−).

Figure S24. Powder X-ray diffraction patterns of isolated crystals of 2b: experimental 

is in green colour and simulated pattern is in red colour.
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Figure S25. FT-IR spectrum of complex 2b recorded in KBr pellet. υ cm-1: 642(-COO 

deformation), 829 (-COO), 1070(C-Br), 1236 (C-N), 1564 (C=C), 1634 (-C=O), 2962 (C-

H), 3305 (N-H).

Table S1. Crystallographic parameters and refinement details.

Parameters L1 1a 1b L2 2b

CCDC 973820 973821 973822 973823 973825

Formula C13H10I2N2O C30H47I2N3O4 C31H49I2N3O3 C13H10Br2N2

O
C31H49Br2N3O3

Fw 464.03 767.51 765.53 370.03 671.53

Crystal 
system

Monoclinic Monoclinic Monoclinic Monoclinic Monoclinic

Space group C2/c C 2 P 21/c C2/c P 21/c

a/Å 29.2420(9) 23.9471(7) 8.8809(3) 28.0636(16) 9.5024(5)

b/Å 4.6414(10) 8.3931(2) 21.0697(6) 4.6085(3) 18.9054(10)

c/Å 10.1031(3) 17.0344(5) 18.9452(6) 10.0857(6) 19.3877(13)

α/o 90.00 90.00 90.00 90.00 90.00

β/o 94.122(2) 96.4510(10) 97.815(2) 95.469(4) 99.771(5)

γ/o 90.00 90.00 90.00 90.00 90.00
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V/Å3 1367.68(7) 3402.07(16) 3512.06(19) 1298.46(14) 3432.4(3)

Z 4 4 4 4 4

Dc/g cm-3 2.254 1.498 1.448 1.893 1.299

μ Mo Kα/mm-

1
4.588 1.884 1.823 6.231 2.394

T/K 298(2) 298(2) 298(2) 298(2) 298(2)

θ max. 28.30 23.64 23.12 26.00 23.23

Total no.of 
reflections

9542 19895 43647 8968 15160

Independent 
reflections

1694 8369 8711 1596 8817

Observed 
reflections

1541 4435 4605 1040 5893

Parameters 
refined

83 384 358 83 426

R1, I > 2σ(I) 0.0292 0.0421 0.0612 0.0377 0.0590

wR2, I > 2σ(I) 0.0996 0.1107 0.1786 0.1119 0.1226

R1, (all data) 0.0315 0.0604 0.1155 0.0697 0.1794

wR2 (all data) 0.1052 0.1203 0.2080 0.1397 0.1652

GOF (F2) 0.909 1.074 1.082 0.920 1.003

Table S2. Details of Hydrogen Bonding contacts in the Complexes 1a-b and 2a-b.

complex D−H∙∙∙Aa d(D∙∙∙A)/Å d(H∙∙∙A)/Å ∠D−H∙∙∙A/˚

1a N1−H∙∙∙O2 2.761(7) 1.921(5) 165.2(4)

N2−H∙∙∙O3 2.909(6) 2.104(4) 155.4(3)

C6−H∙∙∙O2 3.292(7) 2.571(4) 134.6(4)

C13−H∙∙∙O3 3.382(6) 2.644(4) 136.8(4)

1b N1−H∙∙∙O3 2.835(6) 1.985(4) 169.3(3)

N2−H∙∙∙O2 2.833(5) 1.974(4) 175.8(3)

C3−H∙∙∙O3 3.384(8) 2.648(5) 136.4(4)

C9−H∙∙∙O2 3.449(7) 2.723(4) 135.4(4)

2b N1−H∙∙∙O3 3.454(5) 2.728(4) 142.8(3)

N2−H∙∙∙O3 2.809 (5) 1.976(4) 162.5(3)

N1−H∙∙∙O2 2.778(5) 1.962(3) 157.8(3)

C3−H∙∙∙O2 3.315(7) 2.661(4) 128.0(3)

a D= Donor, A=Aceptor
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Figure S26. Ball-and-stick representation depicting the H-bonding contacts of complex 2a 

(CCDC no. 973824) on SiF6
2ˉ (n-TBA cations are omitted for clarity of the presentation).

Figure S27. Expanded partial 1H NMR spectra of L1 upon titration with HCO3
-(TEA) in 

DMSO-d6.
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Figure S28. Fit plot obtained in the determination of Ka using urea-NH resonance by 

WinEQNMR2 for L1 and bicarbonate anion.

Calculations for the titration of L1 with the bicarbonate anion.
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Figure S29. Job plot using urea-NH resonances for L1 and bicarbonate anion, showing 

a maximum at 0.4 mole fraction value of the receptor for the multiple equilibria 

existing between 1: 1 and 1 : 2 complexes.

Figure S30. Expanded partial 1H NMR spectra of L1 upon titration with AcO-(n-TBA) 

in DMSO-d6.
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Figure S31. Fit plot obtained in the determination of Ka using urea-NH resonance by 

WinEQNMR2 for L1 and acetate anion.

Calculations for the titration of L1 with the acetate anion.
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Figure S32. Job plot using urea-NH resonances for L1 and acetate anion, showing a 

maximum at 0.45 mole fraction value of the receptor for the multiple equilibria 

existing between 1: 1 and 1 : 2 complexes.
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Figure S33. Expanded partial 1H NMR spectra of L1 upon titration with F-(n-TBA) in 

DMSO-d6.
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Figure S34. Fit plot obtained in the determination of Ka using urea-NH resonance by 

WinEQNMR2 for L1 and fluoride anion.

Calculations for the titration of L1 with the fluoride anion.
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Figure S35. Job plot using urea-NH resonances for L1 and fluoride anion, showing a 

maximum at 0.43 mole fraction value of the receptor for the multiple equilibria 

existing between 1: 1 and 1 : 2 complexes.

Figure S36. Expanded partial 1H NMR spectra of L1 upon titration with Cl-(TEA) in 

DMSO-d6.
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Figure S37. Expanded partial 1H NMR spectra of L1 upon titration with Br-(n-TBA) in 

DMSO-d6.

Figure S38. Expanded partial 1H NMR spectra of L1 upon titration with I-(n-TBA) in 

DMSO-d6.

Figure S39. Expanded partial 1H NMR spectra of L1 upon titration with HSO4
-(n-TBA) 

in DMSO-d6.



- 26 -

Figure S40. Expanded partial 1H NMR spectra of L1 upon titration with H2PO4
-(n-TBA) 

in DMSO-d6

Figure S41. Expanded partial 1H NMR spectra of L1 upon titration with NO3
-(TEA) in 

DMSO-d6.
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Figure S42. Expanded partial 1H NMR spectra of L2 upon titration with AcO-(n-TBA) 

in DMSO-d6.

Figure S43. Fit plot obtained in the determination of Ka using urea-NH resonance by 

WinEQNMR2 for L2 and acetate anion.
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Calculations for the titration of L2 with the acetate anion.

Figure S44. Job plot using urea-NH resonances for L2 and acetate anion, showing a 

maximum at 0.45 mole fraction value of the receptor for the multiple equilibria 

existing between 1: 1 and 1 : 2 complexes.
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Figure S45. Expanded partial 1H NMR spectra of L2 upon titration with HCO3
-(TEA) in 

DMSO-d6.
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Figure S46. Fit plot obtained in the determination of Ka using urea-NH resonance by 

WinEQNMR2 for L2 and bicarbonate anion.
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Calculations for the titration of L2 with the bicarbonate anion.

Figure S47. Job plot using urea-NH resonances for L2 and bicarbonate anion, showing 

a maximum at 0.4 mole fraction value of the receptor for the multiple equilibria 
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existing between 1: 1 and 1 : 2 complexes.

Figure S48. Expanded partial 1H NMR spectra of L2 upon titration with F-(n-TBA) in 

DMSO-d6.



- 33 -

Figure S49. Fit plot obtained in the determination of Ka using urea-NH resonance by 

WinEQNMR2 for L2 and fluoride anion.
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Calculations for the titration of L2 with the fluoride anion.
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Figure S50. Job plot using urea-NH resonances for L2 and fluoride anion, showing a 

maximum at 0.43 mole fraction value of the receptor for the multiple equilibria 

existing between 1: 1 and 1 : 2 complexes.

Figure S51. Changes in the UV/Vis spectrum of L1 in MeCN upon addition of n-TBA 

salts of anions (20 equiv.)
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Figure S52. Changes in the UV/Vis spectrum of L2 in MeCN upon addition of n-TBA 

salts of anions (20 equiv.)

References

1. Hynes, M.J., EQNMR: A computer program for the calculation of stability constants 

from nuclear magnetic resonance chemical shift data, J. Chem. Soc., Dalton Trans. 1993 

311-312.


