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1. NMR spectra of new compounds

1.1. Calixarene 2
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Figure S1. 'H NMR spectrum (300 MHz, CDCI3/CD30D, 10:1, 298 K) of calixarene 2. s:
solvent; w: water; g: grease.
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Figure S2. ¥C NMR spectrum (75 MHz, CDCI3/CDs0D, 5:1, 298 K) of calixarene 2. s:
solvent.
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Figure S3. 'H dgfCOSY NMR spectrum (300 MHz, CDCls/CDsOD, 5:1, 298 K) of calixarene
2.
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Figure S4. Edited *H-*C HSQC NMR spectrum (7.0 Tesla, CDCls/CDsOD, 5:1, 298 K) of

calixarene 2.
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1.2. Calixarene 3
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Figure S5. *H NMR spectrum (300 MHz, CDCls, 298 K) of calixarene 3. s: solvent; w: water;

g: grease.
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Figure S6. *C NMR spectrum (75 MHz, CDCls, 298 K) of calixarene 3. s: solvent.
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Figure S7. H dqfCOSY NMR spectrum (300 MHz, CDCls, 298 K) of calixarene 3.
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Figure S8. Edited *H-3C HSQC NMR spectrum (7.0 Tesla, CDCls, 298 K) of calixarene 3.
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1.3. Calixarene C6U

tBu

ArCH,
ArH

OMe

OCHCHN e,

T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
Chemical Shift (ppm)

Figure S9. 'H NMR spectrum (300 MHz, DMSO-ds, 373 K) of calixarene C6U. s: solvent; w:
water; g: grease.
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Figure S10. 'H NMR spectra (300 MHz, CDCls, 298 K) of calixarene C6U at variable

concentration. s: solvent; w: water; g: grease; *: 3C satellite peaks.
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2. Binding studies

2.1. Binding studies with C3U
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Figure S11. 'H NMR spectra (CDCI3/CDsOD, 10:1, 298 K) of C3U and its inclusion
complexes with dicarboxylate salts (nPrNHs*)2X%. (A) C3U (600 MHz); (B) (nPrNHs").-
oxalate (600 MHz); (C) (nPrNHs*)-malonate (600 MHz); (D) (nPrNHs*)z-succinate (400
MHz); (E) (nPrNH3").-glutarate (400 MHz). s: solvents; w: water; g: grease.
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Figure S12. *H NMR spectra (CDCI3/CD30D, 1:1, 298 K) of C3U and its inclusion complexes
with dicarboxylate salts (nPrNHz")2X?". (A) C3U (400 MHz); (B) (nPrNHs").-oxalate (600
MHz); (C) (nPrNHs")2-malonate (400 MHz); (D) (nPrNHs*)z-succinate (400 MHz); (E)
(nPrNHz%)2-glutarate (400 MHz). s: solvents; w: water; g: grease.
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Figure S13. *H NMR spectra (600MHz, CDCl3/CDs0D, 10:1, 298 K) of C3U and its inclusion
complexes with salts (NPrNH3")2X? added as a mixture of nPrNH3*Pic and K2X in the presence
of Kryptofix® 222. (A) C3U; (B) (nPrNH3z*)2COs% (no inclusion); (C) (NPrNHs*)2HPO4Z; (D)
(NPrNH3%)2S03%; (E) (NPrNH3")2S04%; (F) (nPrNH3")2S205%; (G) (nPrNH3*)2S:07%. s:

solvents; g: grease.



2.2. Binding studies with C3TU

A[H
ArCH,d
ArCH,2* \ S
A ! OCH,CH,N | C3TU
s C3TU + C3TUD(nPrNH;*),C,0,%
o o/ . B
I [
B e o o Yh
g Yin
o g L Bin A
S. OMe w
Bu
s BARN
C3TUD(nPrNH;*),C,0,%
ArH
c — CHZ g

T T T T T T T T T T T T T T T T T T T T T T
80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10 -15 -2.0 -2.5
Chemical Shift (ppm)

Figure S14. 'H NMR spectra (400 MHz, CDCI3/CD3s0D, 10:1, 298 K) of C3TU and its

inclusion complex with bis-propylammonium oxalate C3TU D (nPrNHs")2C20,%. (A) C3TU
(1.7 x 107 M); (B) C3TU + 0.6 equiv. (nPrNHz")2C20,%; (C) C3TU + 1.0 equiv.

(NPrNH3")2C20,%". s: solvents; w: water; g: grease.
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Figure S15. *H NMR spectra (400 MHz, CDCl3s/CD30D, 1:1, 298 K) of C3TU and its inclusion
complex with bis-propylammonium oxalate C3TU>D(nPrNHs")2C20,%. (A) C3TU (2.7 x 107*
M); (B) C3TU + 1.1 equiv. (NPrNH3")2C202%; (C) C3TU + 2.5 equiv. (NPrNHz")2C20,%". s:

solvents; w: water; g: grease.
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2.3. Binding studies with C6U
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Figure S16. *H NMR spectra (600MHz, CDCls/CDs0D, 50:1, 253 K) of C6U and its inclusion
complexes with dicarboxylate salts (NnPrNHz*)2X". The spectra did not further evolve after 48 h
at 65 °C. (A) C6U; (B) (nPrNHs™),-oxalate (excess solid, insoluble); (C) (nPrNHz")2-malonate;

(D) (nPrNHs%)2-succinate; (E) (nPrNHz")2-glutarate. s: solvents.
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3. Molecular modeling

Figure S17. UFF (left) and PM6 (right) geometry optimized structure of
C3U>(nPrNHs%)2C202%. Non-polar hydrogen atoms are omitted for clarity.
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Table S1. Cartesian coordinates (in A) for the PM6 model of C3US(PrNH3*)2C204%.

13.285 -7.954 -1.920
1.873 -0.482 6.865
9.798 -6.641 1.835

16.034 1.155 3.770
1.163 -5.543 -1.197
11.326 2.863 5.122

c 0.000 0.000 0.000 C 1.103 -1.776 6.945
c 10.481 0.000 0.000 c 10.898 -6.302 2.804
c 2.345 2.336 0.000 c 1.817 -2.977 7.139
c 4.027 -2.834 8.136 C 10.604 -6.036 4.155
C 3.646 -7.420 0.565 o] 3.200 -2.966 6.944
c 0.618 0.894 0.897 0 9.284 -5.906 4.595
c 9.754 -1.050 -0.603 c 1.154 -4.193 7.365
c 3.719 2.719 0.581 C 11.610 -5.749 5.097
C 5.362 -3.498 7.749 C -0.246 -4.215 7.304
c 5.030 -6.755 0.430 c 12.932 -5.662 4.646
0 1.982 1.136 0.749 c -0.979 -3.063 6.998
o] 8.364 -1.090 -0.447 C 13.264 -5.911 3.309
C -0.046 1.402 2.026 C -0.290 -1.850 6.847
c 10.398 -2.111 -1.256 c 12.238 -6.233 2.406
N 4.607 1.543 0.668 c -2.508 -3.129 6.877
N 6.176 -2.677 6.825 c 14.709 -5.823 2.796
N 5.460 -6.107 1.682 C -3.090 -2.945 8.296
C -1.355 0.964 2.275 C 15.033 -7.088 1.966
c 11.802 -2.115 -1.312 c -3.048 -2.021 5.945
c 4.932 0.872 -0.521 c 14.825 -4.558 1.918
C 6.788 -1.528 7.372 C -2.942 -4.492 6.291
C 6.216 -6.808 2.629 C 15.740 -5.728 3.945
c -1.987 0.046 1.429 c 1.906 -5.461 7.665
c 12.552 -1.089 -0.732 c 11.222 -5.582 6.545
¢} 4.823 1.397 -1.627 C 1.435 -6.607 6.812
o] 7.034 -1.452 8.575 C 12.094 -4.629 7.311
0 6.583 -7.971 2.459 c 1.698 -6.631 5.433
c -1.302 -0.413 0.290 c 11.668 -3.318 7.584
C 11.874 -0.053 -0.062 C 3.587 -5.256 4.791
N 5.345 -0.473 -0.373 C 9.373 -3.240 8.211
N 7.170 -0.529 6.472 0 2.155 -5.511 4.760
N 6.603 -6.047 3.749 0 10.380 -2.926 7.199
C -3.388 -0.514 1.710 C 1.374 -7.760 4.652
C 14.081 -1.017 -0.839 C 12.521 -2.386 8.206
c 6.212 -1.034 -1.433 c 0.661 -8.804 5.245
c 8.141 0.496 6.924 c 13.782 -2.823 8.628
C 7.103 -6.720 4.963 C 0.294 -8.760 6.602
c -4.297 -0.228 0.493 C 14.227 -4.135 8.396
c 14.427 0.220 -1.702 c 0.721 -=7.675 7.377
c 7.612 -0.402 -1.491 C 13.364 -5.029 7.752
c 9.531 0.154 6.376 c -0.567 -9.895 7.169
C 8.564 -7.162 4.792 C 15.646 -4.525 8.827
C -3.249 -2.037 1.938 C 0.203 -11.2267.022
c 14.703 -0.877 0.568 C 15.733 -4.437 10.366
c -4.039 0.118 2.960 C -0.910 -9.695 8.662
C 14.688 -2.272 -1.505 C 16.026 -5.958 8.392
c 0.663 2.376 2.932 C -1.892 -9.937 6.371
c 9.606 -3.222 -1.893 C 16.644 -3.545 8.164
c 0.473 2.050 4.385 C 1.839 -7.830 3.227
C 10.014 -4.573 -1.373 C 12.134 -0.941 8.355
C 1.351 1.162 5.027 C 0.900 -7.219 2.225
c 9.721 -4.977 -0.060 C 12.590 -0.117 7.177
c 3.693 1.460 4.683 C 1.417 -6.595 1.072
C 7.738 -3.856 0.755 C 11.752 0.875 6.630
¢} 2.486 0.716 4.341 0 2.777 -6.314 0.948
0 9.164 -4.114 0.874 ] 10.449 1.019 7.125
c 1.084 0.670 6.317 C 0.565 -6.092 0.072
C 10.106 -6.246 0.418 C 12.201 1.738 5.616
c 0.031 1.250 7.035 C -0.819 -6.145 0.278
c 10.791 -7.108 -0.442 c 13.482 1.532 5.084
c -0.806 2.222 6.459 c -1.361 -6.713 1.436
C 11.123 -6.722 -1.752 C 14.302 0.495 5.538
C -0.597 2.577 5.120 C -0.487 -7.265 2.390
C 10.722 -5.459 -2.201 C 13.856 -0.293 6.612
c -1.947 2.815 7.294 c -2.871 -6.755 1.699
c 11.932 -7.691 -2.623 c 15.643 0.152 4.878
c -1.389 3.297 8.653 C -3.307 -8.234 1.822
C 11.133 -9.004 -2.780 C 16.759 0.154 5.947
c -2.622 4.020 6.602 c -3.162 -5.995 3.013
c 12.221 -7.129 -4.033 c 15.496 -1.251 4.242
C -3.004 1.707 7.503 c -3.693 -6.096 0.569
c c

c c

c c
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