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Fig. 1S: Coordination number and geometry of (a) complex 1. In such distorted TBP 
arrangement F1 sits 1.047Å above the plane containing O5-N3-O5�� and distance of F1 from 
the centroid of plane containing O5-N3-O5�� is 1.166 Å. The plane containing O2-F1-C17 
and O5-N3-O5�� dissects each other with an angle of 78.81° which means these planes are 
distorted by -11.19° compared to perfect TBP arrangement. 
 
(b) Complex 2. Here Cl1 sits just 0.326 Å above the centroid of plane containing O4-N2-O6-
C21. In perfect octahedral arrangement the angle between axial atoms has to be 180° but in 
complex 2, ∠O4��-Cl1-N3= 139.22° which means the structure is more axially distorted by -
40.78°. The angle between axial (O4��-Cl1-N3) and equatorial planes (O4-N2-O6-C21) in 
complex 2, is 88.67° which is slightly distorted by -1.33°. 
 
Color codes of the crystal pictures are yellow: carbon, cyan: nitrogen, gray: hydrogen, red: 
oxygen, lighy green: fluoride, green: chloride. 
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Fig. 2S: Labelled structure of complex 3, SiF6

2- encapsulated dimeric capsule. Color codes of 
the crystal picture are yellow: carbon, cyan: nitrogen, gray: hydrogen, red: oxygen, light 
green: fluoride.  
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Fig. 3S: 1H NMR (300 MHz) spectrum of receptor L in DMSO-d6 at 25°C. 
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Fig. 4S: 13C NMR (75 MHz) spectrum of receptor L in DMSO-d6 at 25°C. 
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Fig. 5S: 1H NMR (300 MHz) spectrum of complex 1 in DMSO-d6 at 25°C. 
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Fig. 6S: 13C NMR (75 MHz) spectrum of complex 1 in DMSO-d6 at 25°C. 
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Fig. 7S: 1H NMR (300 MHz) spectrum of complex 2 in DMSO-d6 at 25°C. 
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Fig. 8S: 13C NMR (75 MHz) spectrum of complex 2 in DMSO-d6 at 25°C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2014



���

�

 
 

Fig. 9S:1H NMR (300 MHz) spectrum of complex 3 in DMSO-d6 at 25°C. 
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Fig. 10S: 13C NMR (75 MHz) spectrum of complex 3 in DMSO-d6 at 25°C. 
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Table 1S: Selected H-bonding parameters of complex 1 

 
D-H···A H···A (Å) D···A (Å) ∠∠∠∠D-H···A (°) 

N1-H1···O51 1.9800 2.821(7) 165.00 
O2-H2A···F11 1.78(5) 2.647(7) 171(7) 
N3-H3···F12 1.8400 2.683(6) 165.00 
O4-H4B···O113 2.06(7) 2.847(6) 154(6) 
N5-H5···O22 2.0400 2.878(7) 163.00 
O5-H5A···F12 1.71(10) 2.702(6) 165(7) 
O5-H5B···F14 1.71(9) 2.618(6) 159(7) 
O6-H6A···O45 2.06(9) 2.869(8) 174(11) 
O6-H6B···N26 1.96(9) 2.871(8) 164(7) 
C10-H10···O51 2.4500 3.254(8) 145.00 
Symmetry codes: (1) x, y, z (2) x, y, -1+z (3) x, y, 1+z (4) 2-x, 1-y, 1-z (5) 1-x, 1-y, 1-z (6) -
1+x, y, z. 
 

Table 2S: Selected H-bonding parameters of complex 2 
 

D-H···A H···A (Å) D···A (Å) ∠∠∠∠D-H···A (°) 

N1-H1···O41 2.1600 2.974(3) 157.00 
N2-H2···Cl12 2.6100 3.429(2) 159.00 
N3-H3···Cl12 2.5900 3.419(2) 161.00 

O4-H4A···Cl12 2.61(3) 3.375(2) 161(4) 
O5-H5B···O13 2.52(4) 2.942(3) 112(4) 
C3-H3B···N11 2.6000 3.311(4) 132.00 

C12-H12A···O31 2.3900 2.732(3) 100.00 
C37-H37B···O34 2.5900 3.384(3) 139.00 
C41-H41B···O25 2.4700 3.421(3) 166.00 

Symmetry codes: (1) x, y, z (2) x, y, 1+z (3) x, y, -1+z (4) 1-x, 1-y, 1-z (5) 2-x, 1-y, 1-z. 
 

Table 3S: Selected H-bonding parameters of complex 3 
 

D-H···A H···A (Å) D···A (Å) ∠∠∠∠D-H···A (°) 

N4-H4···F21 2.0100 2.854(3) 166.00 
N5-H5···O52 2.0600 2.880(3) 158.00 
N6-H6···F11 2.0000 2.844(3) 167.00 
C9-H9B···O13 2.5900 3.429(3) 145.00 
C22-H22···F21 2.5300 3.252(4) 135.00 
C28-H28···F31 2.5300 3.442(7) 165.00 
Symmetry codes: (1) x, 1+y, z (2) x, y, z (3) -x, 1-y, 2-z  
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Fig. 11S: Comparative partial 1H NMR (300 MHz) spectra of L( ~ 4 mM) in D2O-acetone-d6 
(1:19, v/v) after addition of excess amount ( ~ 3 equivalent) of TBA salts of different anions. 

 
 
Fig. 12S: Comparative partial 1H NMR (300 MHz) spectra of L( ~ 4 mM) in DMSO-d6 after 
addition of excess amount ( ~ 3 equivalent) of TBA salts of different anions.  
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Fig. 13S: Partial 1H NMR (300 MHz) titration profiles (a) Spectral change of L after adding 
TBAF in D2O-acetone-d6 (1:19, v/v) upto 1.15 equivalents. (b) Spectral change of L after 
adding TBACl in D2O-acetone-d6 (1:19, v/v) upto 1.16 equivalents. 
 

 
Fig. 14S: Partial 1H NMR (300 MHz) titration profiles (a) Spectral change of L in D2O-
acetone-d6 (1:19, v/v) after adding TBAF (6. 45 equivalent) in D2O-acetone-d6 (1:19, v/v) (b) 
Spectral change of L in D2O-acetone-d6 (1:19, v/v) after adding TBACl ( 6.54 equivalent). 
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                                          (a)                                                                (b) 
Fig. 15S (a) Job’s plot analysis of L in D2O-acetone-d6 (1:19, v/v) after adding TBABr in 
acetone-d6. (b) Job’s plot for analysis of L in D2O-acetone-d6 (1:19, v/v) after adding 
TBANO3 in acetone-d6. 

 
                                          (a)                                                                (b) 
Fig. 16S: Partial 1H NMR (300 MHz) titration profiles (a) Spectral change of L after adding 
TBABr in D2O-acetone-d6 (1:19, v/v) upto 1.17 equivalents. (b) Spectral change of L after 
adding TBANO3 in D2O-acetone-d6 (1:19, v/v) upto 1.25 equivalents. 

 
                                          (a)                                                                (b) 
Fig. 17S: Partial 1H NMR (300 MHz) titration profiles (a) Spectral change of L in D2O-
acetone-d6 (1:19, v/v) after adding TBABr (5. 31 equivalent) in D2O-acetone-d6 (1:19, v/v) 
(b) Spectral change of L in D2O-acetone-d6 (1:19, v/v) after adding TBANO3 ( 5.36 
equivalent). 
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                                          (a)                                                                (b) 
Fig. 18S: (a) Job’s plot analysis of L in D2O-acetone-d6 (1:19, v/v) after adding TBAHSO4 in 
D2O-acetone-d6 (1:19, v/v). (b) Job’s plot for analysis of L in D2O-acetone-d6 (1:19, v/v) 
after adding TBAH2PO4 in acetone-d6. 

 
                                          (a)                                                                (b) 
Fig. 19S: Partial 1H NMR (300 MHz) titration profiles (a) Spectral change of L after adding 
TBAHSO4 in D2O-acetone-d6 (1:19, v/v) upto 1.13 equivalent. (b) Spectral change of L after 
adding TBAH2PO4 in D2O-acetone-d6 (1:19, v/v) upto 1.03 equivalent. 

 
    (a)                                                                (b) 

Fig. 20S: Partial 1H NMR (300 MHz) titration profiles (a) Spectral change of L in D2O-
acetone-d6 (1:19, v/v) after adding TBAHSO4 (6.05 equivalent) in D2O-acetone-d6 (1:19, v/v) 
(b) Spectral change of L in D2O-acetone-d6 (1:19, v/v) after adding TBAH2PO4 ( 4.94 
equivalent). 
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 (a)                                                                (b) 

Fig. 21S: (a) Job’s plot analysis of L in D2O-acetone-d6 (1:19, v/v) after adding TBAF in 
DMSO-d6 (b) Job’s plot analysis of L in D2O-acetone-d6 (1:19, v/v) after adding TBAH2PO4 
in DMSO-d6. 

 
(a)                                                                (b) 

Fig. 22S: Partial 1H NMR (300 MHz) titration profiles (a) Spectral change of L after adding 
TBAF in DMSO-d6 upto 1.04 equivalent. (b) Spectral change of L after adding TBAH2PO4 in 
DMSO-d6 upto 1.21 equivalent. 

 
(a)                                                                (b) 

Fig. 23S: Partial 1H NMR (300 MHz) titration profiles (a) Spectral change of L in after 
adding TBAF (6.64 equivalent) in DMSO-d6 (b) Spectral change of L in DMSO-d6 after 
adding TBAH2PO4 ( 6.33 equivalent). 
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Fig. 24S: Comparative partial 19F NMR spectra in DMSO-d6 in 500 MHz. 

 
 

 
Fig. 25S: H-bonding distances and angles of the [(X)2(H2O)4]2- cluster in (a) complex 1 
(X=F) and (b) complex 2 (X=Cl).  
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Fig. 26S: Anion equivalents plot of (a) change in chemical shift of L with increasing 
equivalent of  TBAF in D2O-acetone-d6 (1:19, v/v) (b) change in chemical shift of L with 
increasing equivalent of  TBACl in D2O-acetone-d6 (1:19, v/v). 

 

Fig. 27S: Anion equivalents plot of (a) change in chemical shift of L with increasing 
equivalent of  TBABr in D2O-acetone-d6 (1:19, v/v) (b) change in chemical shift of L with 
increasing equivalent of  TBANO3 in D2O-acetone-d6 (1:19, v/v). 

 

Fig. 28S: Anion equivalents plot of (a) change in chemical shift of L with increasing 
equivalent of  TBAHSO4 in D2O-acetone-d6 (1:19, v/v) (b) change in chemical shift of L with 
increasing equivalent of  TBAH2PO4 in D2O-acetone-d6 (1:19, v/v). 
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Fig. 29S: Anion equivalents plot of (a) change in chemical shift of L with increasing 
equivalent of  TBAF in DMSO-d6 (b) change in chemical shift of L with increasing 
equivalent of  TBAH2PO4 in DMSO-d6. 

 

Fig. 30S: Fit plot of NMR titration of L with TBAF (Concentration in mole unit) in D2O-
acetone-d6 (1:19, v/v).  
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Fig. 31S: Fit plot of NMR titration of L with TBACl (Concentration in mole unit) in D2O-
acetone-d6 (1:19, v/v).  
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Fig. 32S: Fit plot of NMR titration of L with TBABr (Concentration in mole unit) in D2O-
acetone-d6 (1:19, v/v).  
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Fig. 33S: Fit plot of NMR titration of L with TBANO3 (Concentration in mole unit) in D2O-
acetone-d6 (1:19, v/v).  
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Fig. 34S: Fit plot of NMR titration of L with TBAHSO4 (Concentration in mole unit) in 
D2O-acetone-d6 (1:19, v/v).  
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Fig. 35S: Fit plot of NMR titration of L with TBAH2PO4 (Concentration in mole unit) in 
D2O-acetone-d6 (1:19, v/v).  
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