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General Considerations

All solvents were dried before use according to standard procedures. Unless specifically indicated, all
other chemicals and reagents used in this study were purchased from commercial sources and used as
received. H-, NEOSY-, DOSY-NMR spectra were recorded on Agilent VNMRS 500 spectrometers
using TMS as an internal reference. Mass spectra were measured on a Thermo Scientific Thermo Q
Exactive HR mass spectrometer equipped with a LC unit. DLS measurements were performed on a
Malvern Zetasizer Nano ZS particle size analyzer equipped with a 4 mV He-Ne laser operating at A =
632 nm, an avalanche photodiode detector with high quantum efficiency, and an ALV/LSE-5003
multiple tau digital correlator electronics system. Viscosity measurements were carried out with an
Ubbelohde micro dilution viscometer (Shanghai Liangjing Glass Instrument Factory, 0.40 mm inner
diameter) at 293 K. C4P, P5A, BisPy, and TBASub were synthesized according to previously reported

literature procedures.**
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NMR Spectra
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Fig. S1 'H-NMR spectra of (a) C4P, (b) 1, and (c) BisPy recorded in (a) CDCls, (b and c)

CDCI3/CDsCN (4:1, viv).
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Fig. S2 NOESY-NMR spectrum of 1 recorded in CDCIs/CDsCN (4:1, v/v).
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Fig. S3 'H-NMR spectra of (e) P5A, (f) 2, and (g) 1 recorded in CDCIs/CDsCN (4:1, v/v).
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Fig. S4 NOESY-NMR spectrum of 2 recorded in CDCIs/CD3sCN (4:1, viv).
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Fig. S5 *H NMR spectra of 3 recorded in CDCIs/CDsCN (4:1, v/v) at varying concentrations. Bottom
to top: 3.4, 9.6, 21.7, 34.8, 77, and 121 mM (based on C4P unit).
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Fig. S6 NOESY-NMR spectrum of 3 recorded in CDCIs/CDsCN (4:1, v/v).
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Fig. S7 DOSY-NMR spectra of 3 recorded in CDCIs/CDsCN (4:1, v/v) at 25 °C: (a) 6 and (b) 140 mM

concentrations.
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Fig. S8 *H NMR spectra of 4 recorded in CDCI3/CDsCN (4:1, v/v) at varying concentrations. Bottom
to top: 2.87, 10.9, 14.4, 26.7, and 37.4c mM (based on C4P unit).
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Fig. S9 NOESY-NMR spectrum of 4 recorded in CDCIs/CD3sCN (4:1, viv).
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Fig. S10 DOSY-NMR spectra of 4 recorded in CDCIs/CD3sCN (4:1, v/v) at 25 °C: (a) 3.0 and (b) 37.4

mM concentrations.
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Stoichiometry and Association Constant Determinations

The following aquation® was used to fit the binding data obtained from NMR titrations.

86 = (Smax — rree) [1+ K([H]o + [G10)] = V[1 ;KIEIS[]IZ]O + (Gl — 4K2[Ho[Clo ()

P5A-BisPy

To determine the stoichiometry and association constant between P5A and BisPy, *H NMR titrations
were performed in CDCIs/CDsCN (4:1, v/v) solutions which had a constant concentration of P5A (3.99
mM) and varying concentrations of BisPy. By a non-linear curve-fitting method, the association
constant between P5A and BisPy was determined to be 1.1x10%? + 26.6 M and the complexation
stoichiometry between P5A and S1 was found to be 1 as depicted in Figs. S12 and S13.
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Fig. S11 Partial 'H NMR spectra (500z MHz, CDCIs/CDsCN, 4:1, v/v, 25 °C) of P5A at a constant
concentration of 3.99 mM. Chemical shift changes of Py—-CH,- proton signal at 4.611 ppm upon

addition of BisPy at 0.28, 0.59, 0.86, 1.11, 1.35, 1.65, 1.9, 2.22, 2.47, 2.72, 2.97, 3.21, 3.45, 3.68
equivalents from bottom to top.
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Fig. S12 Chemical shift changes of N-CH,— protons belonging to BisPy. The red solid line was

obtained from a non-linear curve fitting based on 1:1 binding scheme and equation (1).
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Fig. S13 Molar ratio plot for the interaction of P5A with BisPy, indicating a 1:1 stoichiometry
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C4P-Acetate

To determine the stoichiometry and association constant between C4P and “OAc, *H NMR titrations
were performed in CDCI3/CDsCN (4:1, v/v) solutions which had a constant concentration of C4P (4.46
mM) and varying concentrations of tetrabutylammonium acetate (TBAOAC). By a non-linear curve-
fitting method, the association constant between C4P (Host) and "OAc (Guest) was determined to be
1.8 x10% + 148 Mt and the complexation stoichiometry between C4P and ~OAc was found to be 1
(Figs. S15 and S16).
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Fig. S14 Partial *H NMR spectra (500 MHz, CDCIs/CDsCN, 4:1, viv, 25 °C) of C4P at a constant
concentration of 4.46 mM upon addition of TBAOAc mixture at 0, 0.14, 0.24, 0.35, 0.46, 0.54, 0.65,
0.73,0.89, 1.1, 1.25, 1.51, 2.59, 3.24, 3.96, 4.33 equivalents from bottom to top.
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Fig. S15 Chemical shift changes of one of the pyrrole NH protons (initially at 7.19 ppm) belonging to
C4P (15.6 mM) upon addition of TBAOAC. The red solid line was obtained from a non-linear curve

fitting using the equation (1).
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Fig. S16 Molar ratio plot for the interaction of C4P with TBAOAC, indicating a 1:1 stoichiometry.
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C4P-BisPy

To determine the stoichiometry and association constant between zn-electron cup of “OAc bound C4P
and Py units of BisPy, *H NMR titrations were performed in CDCls/CDsCN (4:1, v/v) solutions which
had a constant concentration of C4P (9.3 mM) and varying concentrations of BisPy. By a non-linear
curve-fitting method, the association constant between C4P (Host) and BisPy (Guest) was determined
to be 3.1 x 10° + 260 M1 and the complexation stoichiometry between C4P and BisPy was found to be
1 (Figs. S18 and S19).
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Fig. S17 Partial *H NMR spectra (500 MHz, CDCI3/CDsCN, 4:1, vl/v, 25 °C) of C4P at a constant
concentration of 9.33 mM upon addition of BisPy at 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1,
1.2,1.4,1.7, 2.0 equivalents from bottom to top.
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Fig. S18 Chemical shift changes of —Py-CH.— protons belonging to BisPy upon addition of BisPy into
a C4P (9.3 mM) solution. The red solid line was obtained from a non-linear curve fitting using the

equation (1).
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Fig. S19 Molar ratio plot for the interaction of C4P with BisPy, indicating a 1:1 stoichiometry.
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