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1. Crystal data

Table S1. Crystal data for macrocycle 1, its fluoride complex ([1],-TBAF), and macrocycle 2.

macrocycle 1 [1],-TBAF macrocycle 2
CCDC number 1976672 1976667 2021529
Empirical formula Cy3H33N304S, C7,H02FN;04S4 C,7H35N404S,
Formula weight 539.69 1340.84 540.68
Temperature/K 150.03 273.15 273.00
Wavelength/A 1.54178 1.54178 0.71073
Crystal system orthorhombic orthorhombic monoclinic
Space group P2,2,24 P2,2,24 P2,/n
a/A 18.5696(4) 16.4040(17) 30.948(4)
b/A 26.4247(6) 16.5999(19) 6.6912(8)
c/A 6.5248(1) 29.9980(4) 30.949(4)
a/° 90 90 90
plr° 90 90 119.496(4)
9/° 90 90 90
VIA3 3201.69(11) 8168.7(16) 5578.3(12)
z 4 4 8
Dea/g cm 1.120 1.090 1.288
Absorption coefficient/mm-! 1.776 1.496 0.230
F(000) 1144.0 2880.0 2288.0
i 0.24 x 0.22 x 0.38 x 0.31 x 0.15 x 0.15 x
Crystal size/mm?
0.19 0.12 0.12
o CuKa CuKa MoKa
Radiation, MA
(A=1.54178) (A=1.54178) (A=0.71073)
20 range /° 5.816 to 144.236 5.892 to 134.036 1.512 to 56.67
-22<h<22, -19<h<19, -41<h<41,
Index ranges -32<k<32, -19<k<19, -8 <k<8,
-7<1<6 -35<1<35 -41<1<41
Reflections collected 21398 100660 172216
6171 14480 13837
Independent reflections [Rine= 0.0355, [Rine= 0.1695, [Rie = 0.0934,
Rgigma=0.0297] Rgigma=0.1056]  Rgigma = 0.0397]
Data/restraints/parameters 6171/135/371 14480/134/906 13837/156/731
Goodness-of-fit on F? 1.081 1.018 1.069
. . R;=0.0834, R;=0.0803, R;=0.0568,
Final R indexes [/ > 20 (])]
wR,=0.2191 wR,=0.2048 wR,=0.1334
) ) R,;=0.0879, R;=0.1309, R,=0.0771,
Final R indexes [all data]
wR,=0.2240 wR,=0.2396 wR,=0.1452
Largest diff. peak/hole/e A3 0.61/-0.36 0.30/-0.55 0.61/-0.35
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2.

I'H NMR titration studies
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Figure S1. Job’s plot of macrocycle 1 with TBAF (monitoring the chemical shift of the proton H¢)
in CD;CN at 298 K with a total concentration of 1.0 mM (top) and the corresponding 'H NMR
spectra (bottom).
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Figure S2. Stack plot of 'H NMR titration of macrocycle 1 (1.6 mM) with TBAPhCOO in
CDsCN at 298 K.
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Figure S3. Fitting binding isotherms of macrocycle 1 with TBAPhCOO in CD;CN at 298 K,
showing chemical shift changes of the proton H®based on a 1:1 binding model (K, = 1013 M™).
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Figure S4. Stack plot of '"H NMR titration of 1 (1.6 mM) with TBACH;COO in CD;CN at 298 K.
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Figure S5. Fitting binding isotherms of macrocycle 1 with TBACH;COO in CD;CN at 298 K,
showing chemical shift changes of the proton H® based on a 1:1 binding model (K, =279 M™).
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Figure S6. Stack plot of "TH NMR titration of macrocycle 1 (1.6 mM) with TBACI in CD;CN at

298 K.
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Figure S7. Fitting binding isotherms of macrocycle 1 with TBACI in CD;CN at 298 K, showing
chemical shift changes of the proton H® based on a 1:1 binding model (K,= 91 M™1).
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Figure S8. Stack plot of "H NMR titration of macrocycle 1 (1.6 mM) with TBABr in CD;CN at

298 K.
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Figure S9. Fitting binding isotherms of macrocycle 1 with TBABr in CD3;CN at 298 K, showing
chemical shift changes of the proton H® based on a 1:1 binding model (K, = 24 M™).
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Figure S10. Stack plot of '"H NMR titration of macrocycle 1 (1.6 mM) with TBAHSO, in CD;CN

at 298 K (K, <10 M™).
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Figure S11. Stack plot of '"H NMR titration of macrocycle 1 (1.6 mM) with TBANO; in CD;CN

at 298 K (K, <10 M),
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Figure S12. Stack plot of '"H NMR titration of macrocycle 1 (1.6 mM) with TBACIO4 in CD;CN

at 298 K (no binding).
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Figure S13. Stack plot of 'H NMR titration of macrocycle 1 (1.6 mM) with TBAH,PO, in
DMSO-d; at 298 K (very weak or no binding).
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Figure S14. Stack plot of "H NMR titration of macrocycle 1 (1.6 mM) with TBAPhCOO in
DMSO-dg at 298 K (very weak binding).
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Figure S15. Stack plot of 'H NMR titration of macrocycle 1 (1.6 mM) with TBACH;COO in

DMSO-d; at 298 K (very weak or no binding).
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Figure S16. Stack plot of "H NMR titration of macrocycle 1 (1.6 mM) with TBACI in DMSO-dj
at 298 K (no binding).
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Figure S17. Stack plot of "H NMR titration of macrocycle 1 (1.6 mM) with TBABr in DMSO-dj
at 298 K (no binding).
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Figure S18. Stack plot of "TH NMR titration of macrocycle 1 (1.6 mM) with TBAHSO,4 in DMSO-
ds at 298 K (no binding).
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Figure S19. Stack plot of "H NMR titration of macrocycle 1 (1.6 mM) with TBANO; in DMSO-
de at 298 K (very weak binding).
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Figure S20. Stack plot of 'H NMR titration of macrocycle 1 (1.6 mM) with TBACIO, in DMSO-
ds at 298 K (no binding).
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Figure S21. Job’s plot of macrocycle 1 with TBAF (monitoring the chemical shift of the proton
H°) in DMSO-d;s at 298 K with a total concentration of 1.0 mM (top) and the corresponding 'H
NMR spectra (bottom).
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Figure S22. Stack plot of '"H NMR titration of macrocycle 2 (1.6 mM) with TBAF in CD;CN at

298 K.
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Figure S23. Chemical shift changes of two NH groups in macrocycle 2 in CD;CN upon addition
of TBAF. An inflection point for the titration isotherm was seen at nearly 1.0 equiv of TBAF.,
indicative of a K,>10000 M.
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Figure S24. Stack plot of 'H NMR titration of macrocycle 2 (1.6 mM) with TBAH,PO, in
CDsCN at 298 K.
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Figure S25. Fitting binding isotherms of macrocycle 2 with TBAH,PO, in CD;CN at 298 K,
showing chemical shift changes of the proton H? based on a 1:1 binding model (K, = 2428 M1).
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Figure S26. Stack plot of 'H NMR titration of 2 (1.6 mM) with TBACH;COO in CD;CN at 298
K.
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Figure S27. Fitting binding isotherms of macrocycle 2 with TBACH;COO in CD;CN at 298 K,
showing chemical shift changes of the proton H® based on a 1:1 binding model (K, = 939 M1).
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Figure S28. Stack plot of 'H NMR titration of 2 (1.6 mM) with TBAPhCOO in CD;CN at 298 K.
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Figure S29. Fitting binding isotherms of macrocycle 2 with TBAPhCOO in CD;CN at 298 K,
showing chemical shift changes of the proton H® based on a 1:1 binding model (K, = 2005 M1).
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Figure S30. Stack plot of '"H NMR titration of macrocycle 2 (1.6 mM) with TBAHSO,4 in CD;CN
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Figure S31. Fitting binding isotherms of macrocycle 2 with TBAHSO, in CD;CN at 298 K,
showing chemical shift changes of the proton HP based on a 1:1 binding model (K,= 41 M™).
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Figure S32. Stack plot of "H NMR titration of macrocycle 2 (1.6 mM) with TBACI in CD;CN at
298 K.

8.0
a 207422084 & 1211367
k 33463421 & 742324

7.5

— 10.0 5
£
Q.
2
9.5+
T
c
2
o 9.0
(o}
.d:, Data: Data1_C
= 85 Model: 1vs1 fitting
G
Chi"2 = 0.00021
= Rr2 = 09998
<
7]
€
(9]
K
(&)

7.0

T T T T T T T T T 1

6
[CH2]

Figure S33. Fitting binding isotherms of macrocycle 2 with TBACI in CD;CN at 298 K, showing
chemical shift changes of the proton H® based on a 1:1 binding model (K, = 334 M1).
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Figure S34. Stack plot of '"H NMR titration of macrocycle 2 (1.6 mM) with TBABr in CD;CN at
298 K (K,<10 M™).
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Figure S35. Fitting binding isotherms of macrocycle 2 with TBABr in CD;CN at 298 K, showing
chemical shift changes of the proton H® based on a 1:1 binding model (K,= 7 M™1).
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Figure S36. Stack plot of '"H NMR titration of macrocycle 2 (1.6 mM) with TBANO; in CD;CN
at 298 K (K, <10 M™).
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Figure S37. Stack plot of '"H NMR titration of macrocycle 2 (1.6 mM) with TBACIO4 in CD;CN

at 298 K (no binding).
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3. UV-vis titration studies
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Figure S38. UV-vis titration of macrocycle 1 (20 uM) with strong base TBAOH (0~17.3
equiv) in CH;CN.
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Figure S39. UV-vis spectral changes of macrocycle 2 (20 uM) in CH3CN upon addition of TBAF

(0~ 63 equiv).
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Figure S40. A 1:1 non-linear curve fitting of the absorbance at 322 nm of macrocycle 2 against

the added F~ (K, = 12885 M1).
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4. Cartesian coordinates

B3LYP/6-311++G(d,p) Energy: -347.934691 Hartree
Num. Imaginary Frequencies: 0

Cartesian Coordinates (Angstroms) for the Optimized Structures of the 1/F~ Complex
in Acetonitrile
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1 Spectral Files of Macrocyles 1 and 2
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Figure S41. '"H NMR spectrum of macrocycle 1 in CD;CN.
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Figure S42. 'H NMR spectrum of macrocycle 1 in CD;CN (D,0 exchange) at 298 K.
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Figure S43. 'H NMR spectrum of macrocycle 1 in DMSO-d; at 298 K.
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Figure S44. 'H NMR spectrum of macrocycle 1 in DMSO-ds (D,0O exchange) at 298 K.
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Figure S45. 3C NMR spectrum of macrocycle 1 in DMSO-d; at 298 K.
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Figure S46. HRMS-ESI spectrum of macrocycle 1.
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Figure S47. '"H NMR spectrum of macrocycle 2 in CD;CN at 298 K.
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Figure S48. 'H NMR spectrum of macrocycle 2 in CD;CN (D,0 exchange) at 298 K.
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Figure S49. '"H NMR spectrum of macrocycle 2 in DMSO-d; at 298 K.
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Figure S50. '"H NMR spectrum of compound 2 in DMSO-d;; (D,0 exchange) at 298 K.
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Figure S51. 3C NMR spectrum of macrocycle 2 in DMSO-d; at 298 K.
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Figure S52. HRMS-ESI spectrum of macrocycle 2.
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