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1. Significant change in Amax of dinaphthoylated oxacalix[4]arene (DNOC)

(4 x 103 M) upon the addition of various metal ions (4 x 10> M) in acetonitrile
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Fig. S1
2. Competitive absorption spectra of DNOC ligand with Ce(I1I) complex with other

metal ions
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3. Procedure for determination of binding constant
The binding constant is a special case of the equilibrium constant (K) and is associated with
the binding and unbinding reaction of the receptor (R) and ligand (L) molecules, which is
formalized as follows:

R+ L=RL



Here, Ce(IIl) showed considerably change in the emission intensity; therefore, its emission
titration was used to assess its binding constant with DNOC using the procedure in ref [37,

38].
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4. Determination of Quantum yield

The quantum yield was determined by the comparative method:

(FXA ;X1
(1) = Cl) std
(F std X AX nustd)
Here, F and Fy are the areas under the fluorescence emission curves of the Ce(IIl) complex

with DNOC and the standard DNOC, respectively. 7 and 744 are the refractive indices of
acetonitrile used for the sample and standard, respectively. A and Ayy are the relative
absorbance of the sample and standard at the absorption wavelength, respectively. The
sample and the standard both were excited at the same relevant wavelength. Using emission
spectra of NC (standard fluorophore) the quantum yield of DNOC (fluoroionophore) was

determined.

5. Table S1

Real sample analysis

. Conc. (in M) of
(S:El(ll(fg Ce(III) obtained Found by
Sample Concentration from % Recovery ICP-AES
M) (N=4, Mean = SD),
fig.2a
Waste Water Sample 1 -—-- 1.28x 109+ 0.58 --- 1.35x 107
Waste Water Sample 2 100x 107 101.35 x 10°+0.63 101.6 101.37 x 10°°
Waste Water Sample 3 200x 107 201.22 x 102 +0.21 98.6 201.24 x 107
Waste Water Sample 4 300x 107 301.45 x 10°+0.39 102.3 301.56 x 107
101.48x 10 +£0.21 100.11 x 10°°
Synthesized Ce(Ill)- 100 107 199.26x 109+ 0.47 97.6 200.27 x 107
polluted water 1
Synthesized Ce(Ill)- 200% 107 301.78 x 10+ 0.27 102.8 301.52 x 10
polluted water 2




Synthesized Ce(I1I)-
polluted water 3

300% 10

401.68 x 10+ 0.65

101.6

401.32 x 10”0

6. Stabilising interactions the oxygen centres (napthoyl groups) and calix ring
carbons (C6,C7,C46,C47)

Donor(i)-Acceptor(j) E(z (Kcal/mol) ‘(gar_ug
Nogz = N*cear 37.20 0.79
Nogz = N* oo 41.67 0.88
Ocs7.083> N ceor 8.50 1.26
Ocs6.082 M ceon 6.78 1.19
Ocs.c7? N coor 5.47 0.46

_ F(ij)?
E(zn =q; PR

Where E(2) charge transfer secon

are diagonal elements.

d-orderinteraction energies and g;/g;

7. Optimized Coordinates of the inclusion complex:

91

Title Card Required 0.000000
0O -3.3686 -2.6979 0.3768
O 0.4148 -1.8226 3.5482
O 3.3285 -2.7413 -0.3752
O -0.4440 -1.8272 -3.5488
C -1.3149 -1.3888 -2.4880
C -1.8313 -0.0811 -2.6122
C -2.8188 0.3774 -1.6952
C -3.2829 -0.4783 -0.6603
C -2.7495 -1.7845 -0.5682
C -1.7732 -2.2655 -1.4686
C -2.6319 -2.9039 1.5642
C -3.2024 -3.8099 2.5214
C -2.5710 -4.0433 3.7497
C -1.3630 -3.4004 4.0612
C -0.7551 -2.5063 3.1234
C -1.4053 -2.2626 1.8842
C 1.2922 -1.3991 2.4868
C 1.8280 -0.0991 2.6099
C 2.8228 0.3437 1.6931
C 3.2746 -0.5200 0.6593
C 2.7217 -1.8181 0.5683
C 1.7377 -2.2836 1.4685
C 2.5884 -2.9420 -1.5614
C 3.1468 -3.8586 -2.5156
C 2.5126 -4.0874 -3.7432
C 1.3133 -3.4295 -4.0570
C 0.7172 -2.5246 -3.1221
C 1.3704 -2.2855 -1.8835
H -1.4830 0.5747 -3.4202
H -4.0500 -0.1063 0.0301
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8. Energy versus geometry cycle: Cerium optimization clip is also given as
supplementary video file
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