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Figure S1. Partial 'H NMR spectra of (a) 2 only, (b) 2 with 5.0 equiv of CsCIOy, (c) 2 with 5.0
equiv of CsF, (d) 2 with 5.0 equiv of CsCl, (e) 2 with 5.0 equiv of CsBr, and (f) 2 with 5.0 equiv
of CsNOj in CD;OD/CDCl; (1:9, v/v).
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Figure S2. Partial "H NMR spectra of (a) 2 only, (b) 2 with 5.0 equiv of CsClO4, (c) 2 with 5.0
equiv of CsF, (d) 2 with 5.0 equiv of CsCl, (e) 2 with 5.0 equiv of CsBr, and (f) 2 with 5.0 equiv
of CsNOj3 in CD;0D/CDCl; (1:9, v/v).
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Figure S3. Proposed binding interactions involving receptor 2 and various Cs" ion pairs in 10%

methanol in chloroform (10% CD;OD in CDCl; for 'H NMR spectral studies).
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Figure S4. Partial '"H NMR spectra of nitrobenzene-ds solutions of 2 after contacting with (a) an
ion-free aqueous D,0O solution, (b) an aqueous D,O solution of CsF (5 equiv), (¢) an aqueous
D,0 solution of CsClI (5 equiv), (d) an aqueous D,O solution of CsBr (5 equiv), (¢) an aqueous
D,0 solution of CsNOj (5 equiv), and (f) an aqueous D,0 solution of CsCIO4 (5 equiv).
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Figure S5. Partial "H NMR spectra of nitrobenzene-ds solutions of 2 after exposure to (a) an ion-
free aqueous D,O solution, (b) an aqueous D,O solution of KNOjs (5 equiv), (¢) an aqueous D,O
solution of CsCl (5 equiv), (d) an aqueous D,0 solution of CsBr (5 equiv), () an aqueous D,O
solution of CsNOs (5 equiv), and (f) an aqueous D,O solution of CsCIO4 (5 equiv).
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Figure S6. Partial '"H NMR spectra of nitrobenzene-ds solutions of 2 (a) after being washed with
D,0, (b) after contacting with an aqueous KF solution (5 equiv), (c) after contacting with an
aqueous KCI solution (5 equiv), (d) after contacting with an aqueous KNOj; solution (5 equiv),
and (e) after the nitrobenzene phase obtained from (d) was washed with first D,O and then an

aqueous D,O CsClOy solution (5 equiv).
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Figure S7. Partial '"H NMR spectra of nitrobenzene-ds solutions of 3 (a) after being washed with
D,0 and (b) after contacting with an aqueous KNOj solution (5 equiv).
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Figure S8. Partial 'H NMR spectra of nitrobenzene-ds solutions of 4 (a) after being washed with
D,O and (b) after contacting with an aqueous KNOs; solution (5 equiv).

S9



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Table S1. Calculated Gas-Phase Binding Energy for Ion Pairs and Individual lons in Different
Binding Modes of Receptor 2, AE” (kcal/mol).

Ion pair crown/crown  crown/pyrrole  glycol/pyrrole  pyrrole/pyrrole
CsF -148.3 -125.2 -155.1 -148.2
CsCl -140 -111.2 -138.9 -125.7
CsBr -136.4 -104.8 -131.7 -114.5
CsNO; -130.3 -110.6 -128.2 -104.3
CsClO4 -133.2 -110.1 -123.8 -99.9
KF -162.5 -140.7 -163.3 -162.2
KCl -150.1 -128 -150.1 -138.4
KBr -146.5 -121.9 -146.1 -126.5
KNO; -140.3 -119.1 -143.5 -115.9
KCl104 -142.6 -123.1 -141.8 -112
Anion pyrrole cation crown glycol
F -41.6 K* -75.7 -63.6
Ccr -26.1 Cs' -66.5 -40.9
Br -16.4

NO;~ -13.2

ClO4 -10.1

“AE = E(complex) — E(ligand) — E(cation) — E(anion).
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Supporting info for modeling:

Molecular mechanics calculations were performed using the MMFF94 force field' as implemented in
PCModel.> Non-default van der Waals parameters used for the cesium cation are described elsewhere.’
Optimized Cartesian coordinates for the four CsF binding modes are provided below.

1. Halgren, T. A. J. Comp. Chem. 1996, 17, 490-519.

2. PC Model, v9.0, Serena Software, Serena Software, Box 3076, Bloomington, IN 47402-3076.

3. Kim, S. K.; Sessler, J. L.; Gross, D. E.; Lee, C.-H.; Kim, J. S.; Lynch, V. M.; Delmau, L. H.; Hay, B.
P.J. Am. Chem. Soc. 2010, 132, 5827-5836.

CsCl crown/pyrrole mode

182

Cs -0.019 4.928 1.313
Ccl -0.004 -5.078 0.268
0] -1.693 3.574 -1.019
c 2.271 2.210 -0.726
c 3.011 2.799 0.312
C 3.230 4.183 0.255
C 2.641 4.955 -0.750
C 1.756 4.367 -1.658
Cc 1.528 2.985 -1.632
c 3.570 1.976 1.462
c 1.597 1.769 3.116
c 0.582 1.009 3.733
c 0.572 -0.378 3.513
c 1.515 -0.986 2.690
C 2.489 -0.214 2.063
Cc 2.538 1.177 2.244
O -2.205 6.336 -1.248
c -0.538 1.606 4.573
c -2.300 1.841 2.746
c -3.043 2.630 1.851
C -3.265 3.971 2.193
c -2.678 4.521 3.336
c -1.791 3.761 4.104
c -1.559 2.414 3.792
c -3.599 2.061 0.556
c -1.626 2.205 -1.104
c -2.565 1.443 -0.374
c -2.512 0.044 -0.484
c -1.536 -0.578 -1.256
c -0.595 0.189 -1.936
Cc -0.609 1.592 -1.865
O -1.186 8.324 0.707
C 0.509 2.352 -2.563
0] 1.140 8.129 2.607
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