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General experimental details

Starting materials were purchased from commercial suppliers and were used without further purification. 1H NMR and 13C NMR spectra were recorded on a Bruker AVANCE-600 spectrometer and referenced to internal tetramethylsilane. Infrared spectral data were measured with Nicolet Avatar-370. Mass spectra were obtained on a Waters Xevo G2-S QT. Melting points were measured using an X-6 microscopic melting point apparatus (Beijing, China). The UV–vis spectra were measured on a Puxi TU-1901 (Beijing, China) spectrophotometer. Fluorescence measurements were made on a Hitachi F-7000 (Tokyo, Japan). Dynamic light scattering (DLS) experiments were performed on a Zetasizer Nano ZS90. The Scanning Electron Microscope (SEM) images were obtained on Hitachi SU8010microscope. AFM images were obtained on a Multi Mode 8 instrument.
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Synthetic procedures and characterization data




Scheme S1. Synthetic procedures of Compounds 1 and 2
Compounds 1 and 2 were synthesized according to Scheme S1. Naphthalene substituted glycoluril was synthesized in toluene in good yield.[1] The desired monomer 1 and its analogue 2 were synthesized by using TFA as solvent in good yield.[2]




Compound 1. A solution of 4 (350 mg, 1 mmol) in TFA (10 mL) was treated with benzene wall prepared from the reference 2 (1.59 g, 4 mmol). The mixture was stirred and heated at 90 ˚C for 3 h. The solvent was removed by rotary evaporation and the solid was dried in high vacuum. The solid was washed with the mixture of water and acetone (1:2, v/v, 10 mL × 2). The solid was dissolved in water (10 mL) and adjusted to pH = 7 by adding 1 M aqueous NaOH. The solvent was removed by rotary evaporation and then the solid was further dried under high vacuum to yield 1 as a white solid (200 mg, 18%). M.p. > 318 oC (decomposed). IR (ATR, cm-1): 3454w, 2923m, 1690s, 1645m, 1466s, 1437m, 1263m, 1194s, 1049s, 882m, 815m, 616m. 1H NMR (600 MHz, D2O): 7.94 (d, J = 7.2, 2H), 7.87 (d, J = 8.4, 2H), 7.67 (t, J = 7.2, 2H), 6.89 (s, 4H), 5.41 (d, J = 16.2, 4H), 4.71 (d, J = 16.2, 4H), 4.08 (m, 8H), 3.10 (m, 8H), 2.20 (m, 8H). 13C NMR (125 MHz, D2O, ethanol as internal reference): δ 158.1, 150.9, 138.1, 136.4, 132.5, 129.1, 128.8, 127.1, 120.5, 115.6, 85.9, 69.4, 48.7, 36.9, 25.2. MS (ESI): m/z 1087. 9328 ([M - Na]-), calculated 1088.1109, m/z 532.2291 ([M - 2Na]2-), calculated 532.5608, m/z 347.0428 ([M - 3Na]3-), calculated 347.3775.



Compound 2. A solution of 4 (350 mg, 1 mmol) in TFA (10 mL) was treated with Naphthalene wall prepared from the reference 2 (1.79 g, 4 mmol). The mixture was stirred and heated at 90 ˚C for 3 h. The solvent was removed by rotary evaporation and the solid was dried in high vacuum. The solid was washed with the mixture of water and acetone (1:2, v/v, 10 mL × 2). The solid was dissolved in water (10 mL) and adjusted to pH = 7 by adding 1 M aqueous NaOH. The solvent was removed by rotary evaporation and then the solid was further dried under high vacuum to yield 2 as a dark purple solid (250 g, 20%). M.p. > 306 oC (decomposed). IR (ATR, cm-1): 3463w, 2933m, 1688s, 1639m, 1461s, 1426m, 1348m, 1193s, 1042s, 852m, 814m, 777m. 1H NMR (600 MHz, D2O): 7.82 (s, 4H), 7.46 (s, 4H), 7.27 (s, 2H), 7.04 (s, 4H), 5.60 (d, J = 15.6, 4H), 4.93 (d, J = 15.6, 4H), 4.20 (d, J = 9.0, 4H), 3.97 (d, J = 7.8, 4H), 3.22 (m, 8H), 2.35 (m, 8H). 13C NMR (125 MHz, D2O, ethanol as internal reference): δ 157.7, 149.5, 137.3, 135.7, 131.9, 128.2, 127.9, 127.4, 126.7, 126.5, 122.3, 119.3, 84.9, 74.8, 48.8, 48.6, 37.9, 25.9. MS (ESI): m/z 1187. 3946 ([M - Na]-), calculated 1187. 1388, m/z 582.2559 ([M - 2Na]2-), calculated 582.0748, m/z 380.3866 ([M - 3Na]3-), calculated 380.3868.



1H and 13C NMR spectra of new compounds 
[image: ]
Figure S1. 1H NMR of 1 recorded on 600 MHz in D2O.
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Figure S2. 13C NMR spectra (125 MHz, D2O, ethanol as internal reference) recorded for 1. 
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Figure S3. 1H NMR of 2 recorded on 600 MHz in D2O.
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Figure S4. 13C NMR spectra (125 MHz, D2O, ethanol as internal reference) recorded for 2. 



1H NMR spectra of selected guest 3 with hosts 1 and 2


[image: ]
Figure S5.  1H NMR spectra recorded (600 MHz, RT, D2O) for: (a) receptor 2 (1 mM), (b) guest 3 (1 mM), (c) 2 (1 mM) and 3 (0.5 mM), (d) 2 (1 mM) and 3 (1 mM), (e) 2 (1 mM) and 3 (1.5 mM), (f) 2 (1 mM) and 3 (2 mM), (g) 2 (1 mM) and 3 (3 mM), (h) 2 (1 mM) and 3 (4 mM).
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Figure S6.  1H NMR spectra recorded (600 MHz, RT, D2O) for: (a) receptor 1 (1 mM), (b) guest 3 (1 mM), (c) 1 (1 mM) and 3 (1 mM), (d) 1 (1 mM) and 3 (2 mM). 


DLS of 2 in water at variable concentrations
[image: ]
Figure S7. DLS of 2 in water at variable concentrations.




NOESY spectrum of 1 and 2


[image: ]

Figure S8. NOESY spectrum of 1 at 296 K in D2O.
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Figure S9. NOESY spectrum of 2 at 296 K in D2O.




Fluorescence spectra of 1 and 2 in water
[image: ]
Figure S10. Fluorescence spectra in water with different concentration of 1 (10-4M, 10-5M)




[image: ]
Figure S11. Fluorescence spectra in water with different concentration of 2 (10-2M , 10-3M ,10-4M, 10-5M)





1H NMR dilution studies for 1

[image: ]
Figure S12.  1H NMR spectra recorded (600 MHz, RT, D2O) for: (a) receptor 1 (1 mM), (b) receptor 1 (10 mM).
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