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Table 1S. 'H and 3C NMR titration of KC18
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'H Chemical shifts (ppm) of KC18 ligand vs pH

HN 2 1 4 6 3| 7e8 5
1.61 8.050 | 7.948 | 7.021 | 4.265 | 3.181 | 2.488 | 2.136 | 1.970
2.01 8.052 | 7.942 | 7.005 | 4.261 | 3.177 | 2.486 | 2.139 | 1.973
2.38 8.042 | 7.890 | 6.928 | 4.224 | 3.176 | 2.461 | 2.133 | 1.956
2.60 8.037 | 7.862 | 6.884 | 4.203 | 3.174 | 2.447 | 2.131 | 1.948
2.80 8.030 | 7.815 | 6.820 | 4.175 | 3.167 | 2.427 | 2.127 | 1.938
3.00 8.029 | 7.800 | 6.796 | 4.168 | 3.167 | 2.422 | 2.129 | 1.935
3.28 8.021 | 7.733 | 6.693 | 4.120 | 3.155 | 2.389 | 2.124 | 1.918
3.58 8.017 | 7.686 | 6.652 | 4.168 | 3.150 | 2.368 | 2.121 | 1.907
4.00 8.014 | 7.651 | 6.576 | 4.074 | 3.148 | 2.359 | 2.118 | 1.903
4.53 8.013 | 7.577 | 6.463 | 4.028 | 3.147 | 2.328 | 2.119 | 1.884
4.80 8.011 | 7.589 | 6475 | 4.027 | 3.139 | 2.328 | 2.114 | 1.883
5.10 8.009 | 7.553 | 6.426 | 4.010 | 3.137 | 2.317 | 2.112 | 1.877
5.23 8.010 | 7.549 | 6422 | 4.008 | 3.136 | 2.316 | 2.112 | 1.875
5.30 8.009 | 7.540 | 6.407 | 4.005 | 3.136 | 2.315| 2.112 | 1.874
5.50 8.009 | 7.542 | 6412 | 4.004 | 3.142 | 2.314 | 2.115 | 1.874
6.10 8.008 | 7.534 | 6.403 | 3.998 | 3.132 | 2.309 | 2.109 | 1.870
6.50 8.007 | 7.534 | 6.404 | 4.000 | 3.138 | 2.311 | 2.113 | 1.872
7.20 8.006 | 7.535 | 6.404 | 4.000 | 3.134 | 2.309 | 2.110 | 1.873
7.89 8.012 | 7.525 | 6.399 | 3.998 | 3.138 | 2.309 | 2.111 | 1.873
8.21 8.008 | 7.530 | 6.401 | 3.999 | 3.136 | 2.308 | 2.108 | 1.870
8.50 8.010 | 7.530 | 6.401 | 3.999 | 3.138 | 2.310 | 2.112 | 1.871
8.77 8.010 | 7.519 | 6.397 | 4.000 | 3.140 | 2.310 | 2.115 | 1.873
8.87 8.008 | 7.511 | 6.392 | 3.997 | 3.138 | 2.306 | 2.111 | 1.870
9.12 7.997 | 7.500 | 6.389 | 3.997 | 3.138 | 2.305 | 2.112 | 1.871
9.31 7.483 | 6.381 | 3.992 | 3.135| 2.301 | 2.110 | 1.867
9.40 7.482 | 6.381 | 3.995| 3.138 | 2.303 | 2.115 | 1.871
9.55 7470 | 6.377 | 3.994 | 3.137 | 2.302 | 2.117 | 1.871
9.80 7.419 | 6.353 | 3.982 | 3.131 | 2.291 | 2.117 | 1.864
9.95 7.414 | 6.352 | 3983 | 3.132 | 2.292 | 2.117 | 1.866
10.03 7.395 | 6.344 | 3.981 | 3.131 | 2.289 | 2.119 | 1.866
10.20 7.337 | 6.319 | 3.971 | 3.127 | 2.280 | 2.127 | 1.862
10.50 7.322 | 6.312 | 3.969 | 3.127 | 2.276 | 2.123 | 1.862
10.74 7.336 | 6.319 | 3.972 | 3.127 | 2.279 | 2.122 | 1.862
11.00 7.301 | 6.304 | 3.965 | 3.124 | 2.274 | 2.125 | 1.860




13 C shifts (ppm) of KC18 ligand vs pH

pH 2 1 4 6 3 7e8 5

1.61 138435 | 111.060 | 54414 | 36391 | 12231 | 30.159 | 28.713
2.01 138470 | 111.083 | 54488 | 36457 | 12236| 30.196 | 28.713
2.38 138429 | 111269 | 54.162 | 36434 | 12.172| 30.159 | 28.831
2.60 138360 | 111.446 | 54.037 | 36421 | 12091 | 30.150 | 28.800
2.80 138379 | 111556 | 53.798 | 36471 | 12.026| 30.133 | 28.786
3.00 138404 | 111.406 | 53.637 | 36476 | 11981 | 30.167 | 28.777
3.28 138430 | 111.657 | 53.330 | 36.546 | 11.869 | 30.040 | 28.791
3.58 138456 | 111.910 | 53.099 | 36.565 | 11.747 | 30.170 | 28.829
4.00 138411 | 112.161 | 52938 | 36.594 | 11.752| 30.112| 28.795
453 138392 | 112276 | 52538 | 36.602 | 11.564 | 30.167 | 28.890
4.80 138380 | 112334 | 52664 | 36.542 | 11.537| 30.170 | 28.950
5.10 138318 | 112379 | 52483 | 36.594 | 11.526| 30.181 | 28911
5.23 138397 | 112418 | 52357 | 36.620 | 11.522| 30269 | 28.922
530 138364 | 112374 | 52399 | 36.607 | 11.530 | 30.208 | 29.002
5.50 138347 | 112390 | 52397 | 36.600 | 11473 | 30.174 | 28.974
6.10 138299 | 112.402 | 52391 | 36.585 | 11.521 | 30.192 | 28.922
6.50 138292 | 112422 | 52357 | 36630 | 11.493 | 30.173 | 28.937
7.20 138334 | 112456 | 52467 | 36.655 | 11497 | 30.193 | 28.955
7.89 138.193 | 112392 | 52355 | 36.622 | 11.502| 30.178 | 28.981
8.21 138.187 | 112394 | 52429 | 36.648 | 11519 | 30226 | 29.003
8.50 138269 | 112399 | 52367 | 36569 | 11506 | 30.192 | 28.954
8.77 138.118 | 112336 | 52321 | 36.620 | 11.526 | 30.164 | 29.007
8.87 137.953 | 112360 | 52406 | 36.634 | 11.558 | 30.199 | 28.922
9.12 137727 | 112338 | 52390 | 36.627 | 11.555| 30.255| 28.919
9.31 137468 | 112260 | 52468 | 36574 | 11577 | 30.168 | 28.988
9.40 137458 | 112281 | 52405 | 36.575| 11.588| 30.160 | 29.000
9.55 137.252 | 112213 | 52489 | 36.655| 11.626| 30.173 | 28.981
9.80 136.383 | 112.089 | 52524 | 36.635| 11.699 | 30222 | 28.978
9.95 136.305 | 112.049 | 52555 | 36.662 | 11.736 | 30204 | 29.018
10.03 135.938 | 111.998 | 52470 | 36.615| 11.755| 30212 29.008
1020 | 135050 | 111.871 | 52574 | 36.636 | 11.872| 30224 | 29.090
1050 | 134.805 | 111.803 | 52.647 | 36.682 | 11.897 | 30.235| 29.068
10.74 | 134964 | 111.849 | 52574 | 36.680 | 11.894 | 30.181 | 29.048
11.00 | 134493 | 111.788 | 52.632 | 36.698 | 11.927 | 30229 | 29.094




Table 2S. 'H and 13C NMR titration of KC21
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'H Chemical shifts (ppm) of KC21 ligand vs pH
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13C Chemical shifts (ppm) of KC21 ligand vs pH
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Figure 18. Potentiometric titration of KC18 (HyperQuad screenshot)
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Figure 2S. Potentiometric titration of KC21 (HyperQuad screenshot)
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Figure 3S. Aromatic (left) and aliphatic (right) region of 1H-1H TOCSY spectra for KC18 and

KC21 ligands with the relative proton and correlation assignments.
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ligands with the relative H-C correlation assignments.
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Figure 5S. Trend of chemical shifts of KC18 vs pH, overlapping speciation plots (HypNMR).
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Figure 9S. Trend of chemical shifts of KC21 vs pH, overlapping speciation plots (HypNMR).

Figure 10S. Trend of 'H (left) and 3C (right) chemical shifts vs pH for KC21 ligand calculated
using the formula A8 =8pHi-8pr0 ppm; Where O,y 1S the value of the proton or carbon chemical shift at

the first value of pH whereas 6y; are the subsequent values at the following pH’s.
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Fig. 118. Representative HypSpec screenshot from the spectrophotometric titration of the system Fe3*-
KC18.



. Data at 606 : Point 26 titre .356 pH=1,000
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Fig. 128S. Representative HypSpec screenshots from the spectrophotometric titrations of the system Fe?*-
KC21.
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Figure 13S. Potentiometric titration of the system KC18-Al** (HyperQuad screenshot)
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Figure 14S. Potentiometric titration of the system KC21-Al** (HyperQuad screenshot)
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Fig. 15S. Aromatic (left) and aliphatic (right) region of 'H-'3C HSQC spectra for KC21:AP* system

at 1:1 molar ratio at pH 7.5.
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Fig. 16S. Potentiometric titration of the system KC18-Zn?" (HyperQuad screenshot)
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Fig. 17S. Potentiometric titration of the system KC21-Zn?" (HyperQuad screenshot)
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Figure 18S. Aromatic (left) and aliphatic (right) region of 1H-13C HSQC spectra for KC21:Zn?**
system at 1:1 molar ratio at pH 5.8.
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Figure 19S. Aromatic (left) and aliphatic (right) region of "H-13C HSQC spectra for KC21:Zn?*

system at 1:1 molar ratio at pH 7.5.



