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Synthesis and characterization
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Scheme S1 Synthetic route of H.
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H was prepared according to literature procedures. [l
H: white solid powder (yield: 64 %). "H NMR (400 MHz, CDCIs, 298 K): & 9.98 (s, 2H), 9.75 (s, 4H), 9.24
(d, J = 2.6 Hz, 4H), 7.99 (dd, J = 8.7, 2.7 Hz, 4H), 7.09 (d, J = 8.8 Hz, 4H), 6.53 (s, 2H), 4.15 (d, J = 6.3

Hz, 8H), 3.91 (s, 12H), 2.12 (p, J = 6.2 Hz, 4H), 1.63-1.15 (m, 108H), 0.85 (m, 24H).
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Scheme S2 Synthetic routes of guests G1 and G2.
Guest G1 @
Synthesis of G1: A mixture of 4-phenylpyridine (2 g, 4.80 mmol), ethyl iodide (2 mL, 6.00 mmol ) in 2 mL

of acetonitrile was stirred at 90 °C for 24 h. After the reaction solution was cooled down, the solvent was



concentrated, and washed with ethyl ether to obtain a white solid powder with a yield of 90%. lon exchange:
dissolve the white solid in 5 mL of methanol, gradually add saturated aqueous solution of NH4PFs,
precipitate white solid powder, filter and dry to obtain the compound G1 whose counter ion is
hexafluorophosphate. *H NMR (400 MHz, Methanol-d4) & 8.99 (d, J = 7.1 Hz, 2H), 8.41 (d, J = 6.9 Hz,
2H), 8.01 (dd, J = 6.7, 2.9 Hz, 2H), 7.68 — 7.61 (m, 3H), 4.69 (q, J = 7.3 Hz, 2H), 1.69 (t, J = 7.3 Hz, 3H).
S2 B

Synthesis of S2: A mixture of S1 (500 mg, 1.54 mmol), 1,6-dibromohexane (1.12 g, 4.61 mmol), potassium
carbonate (510 mg, 3.69 mmol) in 180 mL of acetonitrile was stirred at 100 °C for 24 h. The reaction
solution was cooled down, and the solvent was concentrated. After the reaction solution was cooled, the
solvent was concentrated, the precipitate was filtered and washed with acetonitrile for three times (3x25
mL), a white solid powder was obtained with 80% yield. *H NMR (400 MHz, Acetone-des) d 8.80 (s, 2H),
8.75 (d, J = 1.5 Hz, 2H), 8.75 — 8.73 (m, 2H), 8.00 (td, J = 7.7, 1.8 Hz, 2H), 7.93 — 7.90 (m, 2H), 7.50 —
7.46 (m, 2H), 7.19 — 7.16 (m, 2H), 4.13 (t, J = 6.4 Hz, 2H), 3.54 (t, J = 6.8 Hz, 2H), 1.94 (d, J = 7.0 Hz,
2H), 1.86 (d, J = 6.7 Hz, 2H), 1.57 (p, J = 3.5 Hz, 4H).

Guest G2 [45]

Synthesis of G2: A mixture of S2 (300 mg, 614 umol), 4-phenylpyridine (95 mg, 614 pmol) in 10 mL of
acetonitrile was stirred at 110 °C for 24 h. A white solid was obtained by filtration under reduced pressure,
and the white solid powder was obtained by washing with ether in a yield of 85%.

lon exchange: The solid was dissolved in CH3CN/H20 (1:1, v:v) and saturated aqueous NHsPFe was
added. The organic solvent was then evaporated under reduced pressure. The precipitate was collected
and washed with H20, filter and dry to get the compound G2 with hexafluorophosphate as the counter ion.
IH NMR (400 MHz, CDCl3) 8 8.73 (d, J = 4.3 Hz, 2H), 8.69 (s, 3H), 8.65 (d, J = 7.0 Hz, 3H), 8.20 (s, 2H),
7.98 (d, J = 6.8 Hz, 2H), 7.86 (d, J = 7.0 Hz, 4H), 7.62 (d, J = 6.9 Hz, 3H), 7.47 — 7.41 (m, 2H), 7.05 (s,
2H), 4.52 (d, J = 7.4 Hz, 2H), 4.06 (d, J = 6.3 Hz, 2H), 2.06 (d, J = 7.6 Hz, 2H), 1.85 (t, J = 7.2 Hz, 2H),

1.59 (d, J = 7.8 Hz, 2H), 1.48 (d, J = 7.5 Hz, 2H).
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Figure S1 'H NMR spectrum (400 MHz, CD3sOD, 298 K) of G1.
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Figure S2 'H NMR spectrum (400 MHz, CD3sCOCD3, 298 K) of S2.
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Figure S4 '3C NMR spectrum of G2 (100 MHz, CD3CN, 298 K).



Stacked "H NMR spectra for H and G1 interactions
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Figure S5 Stacked 'H NMR spectra of (a) G1; (b) H:G1=1:1; (c) H.(400 MHz, CDCI3/CD3sCN=1:1, v.v,
298 K). [H]= [G1] =1.0 mM.
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Figure S6 Stacked 'H NMR spectra (CDCI3/CDsCN, 1:1, v/v, 400 MHz, 298 K) of G1 upon addition of
different equiv of H ([G1] = 1.0 x 1073 M, [H]/[G1] =0 - 1.4 eq). (a) 0.0 eq, (b) 0.2 eq, (c) 0.4 eq, (d) 0.6
eq, () 0.8 eq, (f) 1.0 eq, (g) 1.2 eq, (h) 1.4 eq, and (i) only H.



Stacked "H NMR spectra for H and G2 interactions
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Figure S7 Stacked 'H NMR spectra (CDCIs/CDsCN, 1:1, v/v, 400 MHz, 298 K) of G2 upon addition of
different equiv of H ([G2] = 1.0 x 1073 M, [H]/[[G2] = 0 — 1.4 eq). (a) 0.0 eq, (b) 0.2 eq, (c) 0.4 eq, (d) 0.6
eq, () 0.8 eq, (f)1.0eq, (g) 1.2 eq, (h) 1.4 eq, and (i) only H

"H NMR spectra for G2 and Zn(ClO.). interactions
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Figure S8 Stacked 'H NMR spectra of (a) G2; (b) G2:Zn?*=1:1. (400 MHz, CHCIs/CH3CN=1:1, v:v, 298
K). [Zn?] = [G2] =1.0 mM.



Job plot for the determination of stoichiometry of host-guest complexes

o
w
o
T
n
| |
|

28 9 &
— — N N
o (6)] o (6)]
T T T T
n
n

Mole fraction (Sobs-&free)
(@]
o
(6)]

9

o

o
1

e e T I |
|

0.0 0.2 0.4 0.6 0.8 1.0
yHost

Figure S9 Job plot showing a peak maximum was reached around 0.5 corresponding to the formation of

a n:n host-guest complex between H and G1. [H] + [G1] = 50 pM.
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Figure S10 Job plot showing a peak maximum was reached around 0.5 corresponding to the

formation of a n:n host-guest complex between H and G2. [H] + [G2] = 50 uM.



UV-vis titration experiments of macrocycle H and guest G2
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Figure S11 (a) Stacked UV-vis spectra of H (50 uM) titrated with G2 from 0 equiv. to 2.0 equiv. in
CHCI3/CHsCN (1:1, v/, 298 K). (b) Curve fitting of the binding constant of G2 c H in CHCI3/CH3CN (1:1,
v/v, 298 K). The reported binding constant is the average value based on fitting of the absorbance at 333
nm, 357 nm, and 365 nm.

HRMS spectra of host-guest complexes H + G2.

Spectium from 20240821.wiff2 (sample 3) - 1, +TOF MS (1000 - 2000) from 0.045 to 0.071 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points), centroided
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Figure S12 HR-MS of H o G2 complex in CHCI3/CHsCN 1:1, v/v). The calculated (blue) and
experimental (red) isotopic distribution for [Hz + G22 + H* - 2PF¢]?*, m/z, 1933.7006, found 1934.7039.
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X-ray crystal structure of G1 c H

Crystallographic data (excluding structure factors) for G1 c H reported in this communication have been
deposited with the Cambridge Crystallographic Data Centre as supplementary publication no. CCDC-
2384953. Data collection and structure refinement details can be found in the CIF files or obtained free of
charge via www.ccdc.cam.ac.uk/data_request/cif.

Table S1 Crystallographic data and structure refinement for G1 c H

Identification code G1cH

Empirical formula CosH121FsNsO1sP

Formula weight 1819.98

Temperature/K 123(2)

Crystal system monoclinic

Space group P21/c

alA 24.434(4)

b/A 20.026(3)

c/A 23.779(4)

a/° 90.00

B/° 118.706(2)

v/ 90.00

Volume/A3 10205(3)

z 4

pcalcg/cm3 1.185

p/mm-1 0.103

F(000) 3864.0

Crystal size/mm3 0.28 x 0.21 x 0.18
Radiation MoKa (A = 0.71073)

20 range for data collection/® 2.821t050.2

Index ranges -29<h=<29, -20ck=<23,-28<s1<21
Reflections collected 48435

Independent reflections 17763 [Rint = 0.0643, Rsigma = 0.0840]
Data/restraints/parameters 17763/2166/1263
Goodness-of-fit on F2 1.173

Final R indexes [I>=20 (1)] R1=0.1072, wR2= 0.2846
Final R indexes [all data] R1=10.1709, wR2=0.3153
Largest diff. peak/hole / e A-3 0.92/-0.52
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DLS data of G2 + Zn(ClO4)2and H + G2 + Zn(ClO4)2
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Figure S13 DLS of (a) G2 + Zn(ClOa)2; (b) H + G2 + Zn(ClO4)2. Solvent: CHCI3/CH3CN, 1:1, v/v, 298
K.

TEM of H + G2 + Zn(ClOs): at variable concentration

1 mM 1 mM 1 mM

3mM 3mM 5mM

Figure S14 TEM images of H:G2:Zn?*=1:1:1 at different concentrations (CHCIs/CHsCN = 1:1, vlv,
298K).
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