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1. Materials and methods

Bis(p-phenylene)-34-crown-10  (BPP34C10)-based cryptandS! was synthesized
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according to a literature procedure. All reagents were commercially available and
used as supplied without further purification. Solvents were either employed as
purchased or dried according to procedures described in the literature. NMR spectra
were recorded with a Bruker Advance DMX 500 spectrophotometer or a Bruker
Advance DMX 400 spectrophotometer with the deuterated solvent as the lock and the
residual solvent or TMS as the internal reference. 'H and 3C NMR chemical shifts
are reported relative to residual solvent signals. Mass spectra were recorded on a
Micromass Quattro II triple-quadrupole mass spectrometer using electrospray
ionization with a MassLynx operating system or a Bruker Esquire 3000 plus mass
spectrometer (Bruker-Franzen Analytik GmbH, Bremen, Germany) equipped with an
ESI interface and an ion trap analyzer. UV-vis spectroscopy was performed on a
Shimadzu UV-2550 instrument at room temperature. The crystal data were collected
on an Oxford Diffraction Xcalibur Atlas Gemini ultra instrument. The crystal

structures were solved by SHELXS-9752 and refined by SHELXL-97.53

2. Partial 'H NMR spectra of host 1
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Figure S1. 'H NMR spectrum (acetone-ds, 293 K, 400 MHz) of 1.

3. Job plots of 152, 13, and 14 based on UV-vis in acetone
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Figure S2. Job plot showing the 1:1 stoichiometry of the complexation between 1 and

2 in acetone: [1]yp+ [2]o= 1.00 mM; [1], and [2], are the initial concentrations of 1 and

2.
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Figure S3. Job plot showing the 1:1 stoichiometry of the complexation between 1 and
3 in acetone: [1]o+ [3]o= 1.00 mM; [1], and [3], are the initial concentrations of 1 and

3.
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Figure S4. Job plot showing the 1:1 stoichiometry of the complexation between 1 and

4 in acetone: [1]o+ [4]o= 1.00 mM; [1], and [4], are the initial concentrations of 1 and

4.

4. LRESIMS of host 1 with guests 2, 3, and 4 in acetone
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Figure S5. The positive electrospray ionization mass spectrum of an equimolar
mixture of 1 and 2 in acetone. Mass fragment at m/z 546.9 for [152 — 2PFg)*"

confirmed the 1:1 complexation stoichiometry between 1 and 2.
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Figure S6. The positive electrospray ionization mass spectrum of an equimolar
mixture of 1 and 3 in acetone. Mass fragments at m/z 470.9 for [153 — 2PF¢]*" and
m/z 834.6 for [1,03 — 2PF¢]*" indicated the possible 1:1 and 2:1 complexation

stoichiometries between 1 and 3 in gaseous phase.
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Figure S7. The positive electrospray ionization mass spectrum of an equimolar
mixture of 1 and 4 in acetone. Mass fragments at m/z 469.6 for [1>4 — 2PF¢]*" and

m/z 1084.0 for [1>4 — PF¢]* confirmed the 1:1 complexation stoichiometry between 1
and 4.
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5. Association constants of 152, 153, and 14 in acetone

The association constants (K,) of complexes 152, 153, and 154 were determined by
probing the charge-transfer bands of the complexes by UV-vis spectroscopy and
employing a titration method. Progressive addition of an acetone solution with high
guest concentration and low host concentration to an acetone solution with the same
host concentration resulted in an increase of the intensity of the charge-transfer bands
of the complexes. Treatment of the collected absorbance data with a non-linear curve-
fitting program afforded the corresponding association constants (K,): 4.65 (£ 0.22) x
10> M1 for 122, 1.69 (+ 0.23) x 103 M~! for 123, and 2.16 (£ 0.21) x 10° M~! for

1o4, respectively. The non-linear curve-fitting was based on the equation:

A = (A4J[H]) (0.5[Glo + 0.5(H]s+1/K.)—~(0.5 ([Gl*+Q2[Glo(1/K. — [H]y) + (/K. + [H]?) *%)
(Eq. S1)

Wherein A4 is the absorption intensity of the charge-transfer band at [G],, 4., is the
absorption intensity of the charge-transfer band when the host is completely
complexed, [H]o is the fixed initial concentration of the host, and [G], is the initial

concentration of the guest.
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Figure S8. (a) The absorption spectral changes of 1 (1.00 mM) upon addition of 2 and
(b) the absorption intensity changes at A = 335 nm upon addition of 2 (from 0 to 2.81

mM). The red solid line was obtained from the non-linear curve-fitting using Eq. S1.
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Figure S9. (a) The absorption spectral changes of 1 (1.00 mM) upon addition of 3 and
(b) the absorption intensity changes at A = 343 nm upon addition of 3 (from 0 to 2.81

mM). The red solid line was obtained from the non-linear curve-fitting using Eq. S1.
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Figure S10. (a) The absorption spectral changes of 1 (1.00 mM) upon addition of 4
and (b) the absorption intensity changes at A = 441 nm upon addition of 4 (from 0 to
2.02 mM). The red solid line was obtained from the non-linear curve-fitting using Eq.

S1.
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6. X-ray analysis data for 12, 1,23, and 1 4
Crystallographic data for 1>2: block, yellow, 0.38 x 029 x 02 mm?,
Ce7H76F12N5014P,, FW 1465.27, triclinic, space group P —1, a = 16.4730(6), b =

21.0698(6), ¢ = 22.2668(7) A, o = 101.201(3)°, B = 99.999(3)°, y = 108.199(3)°, V =
6970.6(4) A3, Z=4,D.=1396gcm™3, T=170 K, = 0.161 mm™!, 15140 measured
reflections, 25454 independent reflections, 1805 parameters, 0 restraints, F(000) =
3052.0, R; = 0.1390, wR; = 0.0883 (all data), R, = 0.2979, wR, = 0.2476 [I > 20(])],

max. residual density 1.332 e*A=3, and goodness-of-fit (£2) = 1.038. CCDC 1046153.

Crystallographic data for 1,03: platelet, yellow, 0.32 x 0.3 x 023 mm?,
CyeHsoFsN3;O1sP, FW 1038.93, triclinic, space group P —1, a = 10.9381(5), b =
11.7474(7), ¢ = 19.8477(9) A, a = 101.306(4)°, B = 99.715(4)°, y = 94.513(4)°, V =
2448.4(2) A3, Z=2,D,=1.409 g cm™, T=170 K, # = 0.150 mm™', 5447 measured
reflections, 8937 independent reflections, 677 parameters, 2 restraints, F(000) =
1090.0, R, = 0.1174, wR, = 0.0726 (all data), R, = 0.2234, wR, = 0.1816 [I > 20(])],
max. residual density 0.802 e*A=3, and goodness-of-fit (F2) = 1.146. CCDC 1046154.

Crystallographic data for 1o4: platelet, yellow, 0.45 x 0.35 x 0.2 mm?,
Cs3HgaF12N4O14P,, FW 1271.02, monoclinic, space group C I 2/c 1, a = 54.999(2), b
= 11.2922(4), ¢ = 19.9536(9) A, a = 90.00°, B = 98.733(4)°, y = 90.00°, V =
12248.8(9) A3, Z=8,D.=1.378 gem™3, T=170 K, = 0.171 mm™!, 8007 measured
reflections, 11014 independent reflections, 832 parameters, 0 restraints, F(000) =
5280.0, R, = 0. 1116, wR; = 0.0884 (all data), R, = 0.2919, wR, = 0.2631 [ > 20(])],
max. residual density 1.438 e*A=3, and goodness-of-fit (F2) = 1.047. CCDC 1046155.
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