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1. Materials and methods
All reagents were commercially available and used as supplied without further
purification. 1,4-Dipropoxybenzene®' DPP5S'" and 1,4-bis(2-

Sle were synthesized according to literature procedures. 'H

bromoethoxy)benzene
NMR spectra were collected on a temperature-controlled Bruker AVANCE DMX-400
spectrometer. °C NMR spectra were recorded on a Bruker AVANCE DMX-400
spectrometer at 100 MHz. Low-resolution electrospray ionization (LRESI) mass
spectra were obtained on a Bruker Esquire 3000 plus mass spectrometer (Bruker-
Franzen Analytik GmbH Bremen, Germany) equipped with an ESI interface and an

ion trap analyzer.
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A  mixture of 1,4-bis(2-bromoethoxy)benzene (1.60 g, 5.00 mmol), 1,4-
diethoxybenzene (8.30 g, 50.0 mmol), boron trifluoride etherate (12 mL),
paraformaldehyde (5.70 g, 150 mmol) and CICH,CH,CI (500 mL) was stirred at room
temperature for half an hour. Then a saturated aqueous solution of NaHCO; was
dropped to the mixture. After filteration, the organic layer was separated, washed with
water and brine, and dried over Na,SO,. The solvent was removed to get a white solid,
which was used for the next step without further purification. This white solid and 1-
methyl-1H-imidazole (8.20 g, 100 mmol) was stirred under reflux in toluene
overnight. The solution was evaporated under vacuo and the residue was dissolved in
water. A saturated aqueous solution of NH4PFs was added to afford a white solid,
which was purified by chromatography on silica gel (CH;COOC,Hs/CH3;CN, v/v 4:1
— 2:1) to obtain 3. (1.10 g, 25%). Melting point: 137.5-140.1 °C. "H NMR (400
MHz, CD;CN, 295 K) ¢ (ppm): 7.25 (2H, s), 6.98 (4H, J = 4.0 Hz, d), 6.87 (2H, s),
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6.76 (4H, J = 4.0 Hz, d), 6.58 (2H, s), 6.24 (2H, s), 4.38 (4H, J = 4.0 Hz, t), 4.29 (4H,
J=4.0 Hz, t), 3.97-3.88 (12H, m), 3.82-3.76 (8H, m), 3.67 (2H, s), 3.65 (4H, s), 2.86
(6H, s), 1.42-1.37 (24H, m). *C NMR (100 MHz, CDsCN, 295 K) J (ppm): 149.70,
149.41, 149.24, 149.03, 148.41, 135.34, 129.17, 128.26, 128.10, 127.94, 127.79,
123.16, 121.68, 114.73, 114.45, 114.23, 113.57, 113.37, 65.09, 64.07, 63.79, 63.61,
63.35, 49.48, 34.49, 29.11, 28.81, 28.59, 14.35, 14.27. LRESIMS: m/z 1197.6 [M —
PFs]" (36%), m/z 1051.8 [M — 2HPFs —H]" (100%). HRESIMS: m/z calcd for [M —

PFs]" Co3HgoFsN4O1oP", 1197.5516; found 1197.5504; error —1.2 ppm.
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Fig. SI "H NMR spectrum (400 MHz, CD;CN, 22 °C) of 3.
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Fig. $2 "C NMR spectrum (100 MHz, CD;CN, 22 °C) of 3.
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Fig. §3 LRESI mass spectrum of 3.

3. 2D NOESY spectrum of an equimolar mixture of DPP5 and 2a
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Fig. §4 Partial 2D NOESY spectrum of an equimolar mixture of DPP5 and 2a (400 MHz,

CDCls, 22 °C).
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4. Stoichiometry and association constants determination for the complexation

between DPPS5 and 2a—g
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Fig. S5 Partial '"H NMR spectra (400 MHz, CDCl;, 22 °C) of DPP5 at a constant
concentration of 2.00 mM upon addition of G (2a, 15 mM): (a) 0.00 uL, (b) 10.0 uL to a, (¢)
10.0 uL to b, (d) 10.0 puL to c, (e) 10.0 pL to d, (f) 25.0 pL to e, (g) 25.0 uL to f, (h) 25.0 uL
to g, (i) 50.0 pL to h, (j) 50.0 pL to i, (k) 100 pL to j, (I) 100 pL to k.

To determine the stoichiometry and association constant between DPP5 and 2a (G), NMR
titrations were done with solutions which had a constant concentration of DPP5 (2 mM) and
varying concentrations of G. By a non-linear curve-fitting method, the association constant
(K,) of DPP552a was estimated to be about 9.50 (+ 0.16) x 10 M. By a mole ratio plot, a

1:1 stoichiometry was obtained.

The non-linear curve-fitting was based on the equation:*

45 = (49,/[H]o) (0.5[Glo + 0.5([H]o+1/K)~(0.5 ([G1o**+2[Glo(1/K, — [H]o)) + (17K, + [H]o)) )

(Eq. S1)

Where 40 is the chemical shift change of H; on DPP5 at [G]y, 49, is the chemical shift
change of H; when the host is completely complexed, [H], is the fixed initial concentration of

the host, and [G]y is the initial concentration of G.
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Fig. §6 The chemical shift changes of H. on DPP5 upon addition of 2a.
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Fig. §7 Mole ratio plot for the complexation between DPP5 and 2a, indicating a 1:1

stoichiometry.
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Fig. S8 Partial '"H NMR spectra (400 MHz, CDCl;, 22 °C) of DPP5 at a constant
concentration of 2.00 mM upon addition of G (2b, 15 mM): (a) 0.00 uL, (b) 10.0 uL to a, (c)
10.0 uL to b, (d) 10.0 puL to c, (e) 10.0 puL to d, (f) 25.0 pL to e, (g) 25.0 uL to f, (h) 25.0 uL
to g, (i) 50.0 uL to h, (j) 50.0 pL to i, (k) 100 pL to j, (I) 100 pL to k.
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Fig. 89 The chemical shift changes of H. on DPP5 upon addition of 2b.
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Fig. SI10 Partial '"H NMR spectra (400 MHz, CDCl;, 22 °C) of DPP5 at a constant
concentration of 2.00 mM upon addition of G (2¢, 15 mM): (a) 0.00 uL, (b) 10.0 uL to a, (¢)
10.0 uL to b, (d) 10.0 puL to c, (e) 10.0 puL to d, (f) 25.0 pL to e, (g) 25.0 uL to f, (h) 25.0 uL
to g, (i) 50.0 pL to h, (j) 50.0 pL to i, (k) 100 pL to j, (I) 100 pL to k.
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Fig. S11 The chemical shift changes of H, on DPP5 upon addition of 2c.
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Fig. SI12 Partial '"H NMR spectra (400 MHz, CDCl;, 22 °C) of DPP5 at a constant
concentration of 2.00 mM upon addition of G (2d, 15 mM): (a) 0.00 uL, (b) 10.0 uL to a, (c)
10.0 uL to b, (d) 10.0 puL to c, (e) 10.0 puL to d, (f) 25.0 pL to e, (g) 25.0 uL to f, (h) 25.0 uL
to g, (i) 50.0 pL to h, (j) 50.0 pL to i, (k) 100 pL to j, (I) 100 pL to k.
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Fig. $13 The chemical shift changes of H. on DPP5 upon addition of 2d.
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Fig. SI14 Partial '"H NMR spectra (400 MHz, CDCl;, 22 °C) of DPP5 at a constant
concentration of 2.00 mM upon addition of G (2e, 15 mM): (a) 0.00 uL, (b) 10.0 uL to a, (¢)
10.0 uL to b, (d) 10.0 puL to c, (e) 10.0 puL to d, (f) 25.0 pL to e, (g) 25.0 uL to f, (h) 25.0 uL
to g, (i) 50.0 uL to h, (j) 50.0 pL to i, (k) 100 pL to j, (I) 100 pL to k.
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Fig. S$15 The chemical shift changes of H, on DPP5 upon addition of 2e.
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Fig. S16 Partial '"H NMR spectra (400 MHz, CDCl;, 22 °C) of DPP5 at a constant
concentration of 2.00 mM upon addition of G (2f, 15 mM): (a) 0.00 uL, (b) 20.0 uL to a, (c)
10.0 uL to b, (d) 10.0 pL to c, (e) 25.0 puL to d, (f) 50.0 uL to e, (g) 50.0 uL to f, (h) 50.0 uL
to g, (i) 100.0 pL to h, (j) 100.0 pL to i.
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Fig. §17 The chemical shift changes of H; on DPP5 upon addition of 2f.
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Fig. SI8 Partial 'H NMR spectra (400 MHz, CDCl;, 22 °C) of DPP5 at a constant
concentration of 2.00 mM upon addition of G (2g, 15 mM): (a) 0.00 uL, (b) 10.0 uL to a, (¢)
10.0 uL to b, (d) 10.0 puL to c, (e) 10.0 puL to d, (f) 25.0 pL to e, (g) 25.0 uL to f, (h) 25.0 uL
to g, (1) 50.0 uL to h, (j) 50.0 uL to i, (k) 200 uL to j.
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Fig. §19 The chemical shift changes of H; on DPP5 upon addition of 2g.
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5. Mass spectrum of host—guest complexes
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Fig. $20 Mass spectrum of the host—guest complex prepared from DPP5 and 2a.
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Fig. §21 Mass spectrum of the host—guest complex prepared from DPP5 and 2b.
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Fig. §22 Mass spectrum of the host—guest complex prepared from DPP5 and 2c.
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Fig. §23 Mass spectrum of the host—guest complex prepared from DPP5 and 2d.
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Fig. §24 Mass spectrum of the host—guest complex prepared from DPP5 and 2e.
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Fig. §25 Mass spectrum of the host—guest complex prepared from DPP5 and 2f.

6. X-ray crystal data of 3

Crystal data of 3: colorless, Cg3HgoF12N4O10P2, FW 1342.25, Triclinic, space group P -
1, a = 12.7806(6), b = 14.6895(6), ¢ = 20.5104(10) A, a = 110.228(4)°, B =
102.002(4)°, y=97.058(4)°, V = 3453.7(3) A’, Z=2, D.=1.292 g cm >, T = 120(2)
K, u=1.343 mm_l, 21537 measured reflections, 12021 independent reflections, 831
parameters, 0 restraints, F(000) = 1408, R; = 0.1166, wR, = 0.3021 (all data), R, =
0.0938, wR, = 0.2742 [I > 20(])], max. residual density 0.932 e*A™>, and goodness-of-
fit (F*) = 1.130. CCDC-914822.
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