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1. CB[6] and CB[7] preparation

10 g glycoluril was stirred with 14.2 mL 37% HCl solution in a 50 mL round-

bottomed flask. Then finely powdered paraformaldehyde (4.22 g) was slowly added. 

After 30 min vigorous stirring, the viscous solution set as a gel, which was then 

refluxed for 18 h at 100 °C. The reaction mixture was cooled down to room 

temperature to allow crystals forming. The CB[6] was obtained by filtrating the 

crystals, washing using plenty of water and drying under 100 °C for 48 h.

To further separate CB[7], ~ 40 mL water was added to the filtrate and allowed 

insoluble CB[n]s and impurities precipitating. Then CB[7] dissolved filtrate was 

reduced to 10 mL and 80 mL methanol was added causing immediate formation of a 

white precipitate (Crude CB[7]). The precipitate was filtered and suspended in 200 

mL of 20% aqueous glycerol and the solution was heated to 80 °C under stirring for 3 

h. The mixture was then filtered and 200 mL methanol was added into the colorless 

solution and stirred overnight. The white precipitate was formed and suction filtered 

using 0.45 μm membrane with plenty of methanol. Finally, the solid (CB[7]) was 

dried under 100 °C for 48 h.
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Fig. S1. The 1H and 13C NMR spectra of the synthetic CB[6] (left) and CB[7] (right) 

in D2O.
Data: 6_0001 25 March 2016 17:46:33 Cal:Rolling Calibration  by Engineer on 25 March 2016 17:45:01 (Original)
Shimadzu MALDI-7090: Tuning Reflectron MS, Power 50, P.Ext at 1000.00 (bin 175), Ion Gate Blanking: 500.00, Laser Diameter: 100

%
 In

te
ns

ity

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

m/z
986 988 990 992 994 996 998 1000 1002 1004 1006 1008 1010 1012 1014 1016 1018 1020 1022 1024 1026 1028 1030 1032 1034 1036 1038 1040 1042 1044 1046 1048 1050

Processed data (averaged) : 85.1 mV [sum=935.7 mV], Smoothed = 10, profiles # 1 - 11
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Data: 7_0001 25 March 2016 17:47:38 Cal:Rolling Calibration  by Engineer on 25 March 2016 17:45:01 (Original)
Shimadzu MALDI-7090: Tuning Reflectron MS, Power 100, P.Ext at 1000.00 (bin 175), Ion Gate Blanking: 500.00, Laser Diameter: 100
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Fig. S2. The MALDI-TOF-MS of the synthetic CB[6] (top) and CB[7] (down).



Fig. S3. The UV-vis absorption spectra of HSA in various concentrations of ZPF for 

inner-filter effect correction.

Fig. S4. The UV-vis absorption spectra of HSA in the presence of ZPF and further 

added by CB[6,7]s.



Fig. S5. The synchronous fluorescence spectra of HSA (2.0 × 10−6 M) with various 

amounts of ZPF in the absence and presence of CB[6] and CB[7] (1.0 × 10−4 M) at ∆λ 

= 15 nm and ∆λ = 60 nm. (0–8 correspond to [ZPF] = 0, 0.4, 0.8, 1.2, 1.6, 2.0, 2.5, 3.0, 

and 3.5 × 10−6 M; T = 298 K).



Fig. S6. Cluster analysis of 200 AutoDock docking runs of (A) ZPF binding with 

HSA; (B) CB[6] binding with HSA; and (C) CB[7] binding with HSA. (The red 

clusters represent the most favorable conformations considering the highest populated 

cluster with lower binding energy.)

Fig. S7. Changes in DNSA (site I probe) and DS (site II probe) fluorescence elicited 

by ZPF addition to previously formed chromophore-HSA complexes. Experiments 

were carried out at pH 7.4 and complexes were preformed employing HSA (2 μM) 

and DNSA or DS (20 μM).λex: 350 nm, λem: 540 nm for DNSA and 480 nm for DS.


