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1-Results of the combinatorial approach based on molar ratios of components: identification and 
characterisation of complexes 3-5  
 620 

 
 

Code SO3Na-
calix[4]arene 

(Ph3P+-CH2PhCH2-P+Ph3) 
2Cl- 

YbCl3.6H2O pH σ  
(mS/cm-1) 

Notes 

Z32 1 1 2 6.05 4.60 Structure complex 3 (2D 
porous) 

Z42 1 1 3 6.08 4.70 Z42j – isostructural Z32  
 

Code SO3Na-
calix[4]arene 

(Ph3P+-CH2PhCH2-P+Ph3) 
2Cl- 

Er(NO3)3.5H2O pH σ  
(mS/cm-1) 

Notes 

Er42 1 1 3 6.18 4.06 Structure complex 4 
(Expanded Bilayer) 

Er32 1 1 2 6.20   
 

Code SO3Na-
calix[4]arene 

(Ph3P+-CH2PhCH2-P+Ph3) 
2Cl- 

Cs(NO3) pH σ  
(mS/cm-1) 

Notes 

Cs32 1 1 2 9.14 5.37 Structure complex 5 
(compact structure) 
Isostrustural to 4La3R 

Cs42 1 1 3 9.57   
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Code SO3Na-
calix[4]arene 

(Ph3P+-CH2PhCH2-P+Ph3) 
2Cl- 

GdCl3.6H2O pH σ  
(mS/cm-1) 

Notes 

W1 1 0 1 6.36 2.13  
W2 1 1 1 6.12 2.16  
W4 1 3 1 6.22 3.74 Too small unit cell 
W6 1 5 1 6.37 4.45 Too small unit cell 
X1 1 1 0 8.25 1.39  
X4 1 1 3 6.41 4.78  
X6 1 1 5 6.34 6.68  

 
Code SO3Na-

calix[4]arene 
(Ph3P+-CH2PhCH2-P+Ph3) 

2Cl- 
YbCl3.6H2O pH σ  

(mS/cm-1) 
Notes 

Y1 1 0 1 6.22 1.71  
Y2 1 1 1 6.14 2.05  
Y4 1 3 1 5.59 3.52 Too small unit cell 
Y6 1 5 1 6.17 4.52 Too small unit cell 
Z1 1 1 0 8.90 1.58  

Code SO3Na-
calix[4]arene 

(Ph3P+-CH2PhCH2-
P+Ph3) 2Cl- 

LaCl3.7H2O pH σ  
(mS/cm-

1) 

Notes 

4La1 1 1 1 6.95 3.32  
4La2 1 1 2 6.59 4.31  
4La3 1 1 3 6.57 3.89 isostructural  to complex 5 
4La4 1 2 1 6.72 4.20  
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Z4 1 1 3 6.10 4.87  
Z6 1 1 5 6.18 6.43  

 
Code SO3Na-

calix[4]arene 
(Ph3P+-CH2PhCH2-P+Ph3) 

2Cl- 
GdCl3.6H2O pH σ  

(mS/cm-1) 
Notes 

X32 1 1 2 6.14 2.25  
X42 1 1 3 6.21 4.88  

 
Molar ratios of tectons (Sulfonato-calix[4]arene: (Ph3P+-CH2PhCH2-P+Ph3: Ln3+) at different pH 
 635 

Code SO3Na-
calix[4]arene 

(Ph3P+-CH2PhCH2-P+Ph3) 
2Cl- 

GdCl3.6H2O pH 
(a) 

pH σ  
(mS/cm-1) 

Notes 

X32pH4 1 1 2 5.92 3.59 8.50  
X42pH4 1 1 3 5.83 4.01 7.14  
X32pH2 1 1 2 5.81 1.59 14.20  
X42pH2 1 1 3 5.78 2.33 10.05  

 
Code SO3Na-

calix[4]arene 
(Ph3P+-CH2PhCH2-P+Ph3) 

2Cl- 
YbCl3.6H2O pH 

(a) 
pH σ  

(mS/cm-1) 
Notes 

Z32pH4 1 1 2 5.72 3.57 7.21  
Z42pH4 1 1 3 5.65 3.91 7.66  
Z32pH2 1 1 2 5.91 2.15 10.11  
Z42pH2 1 1 3 5.66 1.83 14.77  

 
Code SO3Na-

calix[4]arene 
(Ph3P+-CH2PhCH2-P+Ph3) 

2Cl- 
Er(NO3)3.5H2O pH 

(a) 
pH σ  

(mS/cm-1) 
Notes 

Er32pH4 1 1 2 6.06 3.89 8.23  
Er42pH4 1 1 3 5.87 3.74 7.39  
Er32pH2 1 1 2 6.11 2.04 11.84  
Er42pH2 1 1 3 5.98 2.28 9.79  

 
Code SO3Na-

calix[4]arene 
(Ph3P+-CH2PhCH2-P+Ph3) 

2Cl- 
Cs(NO3) pH 

(a) 
pH σ  

(mS/cm-1) 
Notes 

Cs32pH4 1 1 2 9.60 3.94 7.46  
Cs42pH4 1 1 3 9.58 3.27 9.69  
Cs32pH2 1 1 2 9.54 2.22 11.52  
Cs42pH2 1 1 3 9.57 2.12 13.55  
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2-  Assessment of porosity in complex 3 655 

 
(A) Crystal images of complex 3, (B) crystals of complex 3 soaked in 2M HCl; (C) Isolated and dried 
crystals of complex 3 after HCl treatment and (D) crystals of complex 3 turned dark brown instantly 
after exposure to iodine (iodine is recovered from the crystals upon exposure to acetone). 
 660 

 
 
3- ICP records on HCl leaching of Ytterbium  
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4-  TGA analysis on complex 3 with crystals retained morpholgy at 600 oC 685 
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5-  13CMASS, 31PMASS NMR and TGA data on complex 5 
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