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Materials and Methods 

Materials: All reagents and solvents were chemical pure grade or analytical reagent 

grade and were used as received unless otherwise indicated.  

Measurements: 1H NMR and 13C NMR spectra were measured on a Bruker AV 400 

spectrometer at 298 K. Absorption spectra were recorded on a Hewlett Packard 8453 

UV–Vis spectrophotometer. High-resolution mass spectra (HRMS) were obtained on a 

GCT Premier CAB 048 mass spectrometer operated in MALDI-TOF mode. Fluorescent 

emission spectra were collected on a Shimadzu RF-5301 fluorophotometer at 298 K. 

Solid state quantum yield was measured using a Hamamatsu C11347 Quantaurus-QY 

integrating sphere. 

Calculation  

The geometrical and electronic properties of R/S-TPE-BINOL were performed with the 

Amsterdam Density Functional (ADF) 2009.01 program package. The calculation was 

optimized by means of the B3LYP (Becke three parameters hybrid functional with Lee-

Yang-Perdew correlation functional) with the 6-31G (d) atomic basis set. Then the 

electronic structures were calculated at τ-HCTHhyb/6–311++G(d,p) level. Molecular 

orbitals were visualized using ADFview. 

Synthesis of R/S-TPE-BINOL. 
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Synthesis of TPE-BOD: TPE-1 and TPE-2 were synthesized according to our previous 

literature.1 TPE-2 (0.5 g, 1.15 mmol) and 2, 4-dimethylpyrrole (0.47 g, 4.61 mmol) 

were dissolved in dry THF (15 mL) under a nitrogen atmosphere. Three drops of 

trifluoroacetic acid (0.20 mL) were added, and the mixture was stirred at room 

temperature overnight. After TLC showed complete disappearance of TPE-2, a solution 

of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ; 0.8 g, 3.45 mmol) in anhydrous 

THF (20 mL) was added. This mixture was further stirred for 3 h, and then triethylamine 

(3.3 g, 20.04 mmol) and BF3·OEt2 (3.3 g, 20.04 mmol) were successively added. After 

stirred overnight, the mixture was washed thoroughly with water and brine. The organic 

layer was dried over anhydrous Na2CO3, filtered, and evaporated under vacuum. The 

obtained crude compound was purified by silica gel column chromatography 

(petroleum ether/ethyl acetate =8:1, Rf = 0.25) to give a shiny orange powder (0.17 g, 

24.3%). 1H NMR (400 MHz, CDCl3) δ = 1.43 (s, 6H), 2.51 (s, 6H), 3.68 (s, 3H), 5.92 

(s, 2H), 6.69 (d, J = 8.6 Hz, 1H), 6.86 (d, J = 2.2 Hz, 1H), 6.96  6.99 (m, 4H), 7.06  

7.10 (m, 12H). 13C NMR (CDCl3, 400 MHz) δ = 154.85, 143.71, 143.45, 143.39, 142.49, 

141.11, 139.86, 138.65, 137.42, 133.68, 132.16, 131.40, 131.15, 131.10, 127.92, 127.77, 

127.63, 126.70, 126.50, 126.45, 123.48, 120.69, 110.56, 55.64, 14.55, 14.27. ESI+ 

HRMS m/z calcd for C40H35BF2N2O 609.2889 [M+H]+, found 609.2852 [M+H]+. 

Synthesis of R/S-TPE-BINOL: A mixture of TPE-BOD (0.1 g, 0.16 mmol) and 

aluminum chloride (0.055 g, 0.41 mmol) in dry CH2Cl2 (10 mL) was refluxed under 

nitrogen atmosphere until reaction completion (monitored by TLC). Then the mixture 

was cooled down to room temperature, and a solution of the R-BINOL (0.234 g, 0.82 

mmol) in anhydrous acetonitrile (5 mL) was added dropwise. The resulting mixture was 

stirred at room temperature for an additional 2 h, the mixture was washed with aqueous 

NaCl and dried over anhydrous Na2SO4. After removal of solvent under reduced 

pressure, the residue was purified by column chromatography (petroleum ether/ethyl 

acetate =4:1, Rf = 0.25) to afford R-TPE-BINOL as an orange solid. 1H NMR (400 MHz, 

CDCl3) δ = 1.43 (d, J = 1.6 Hz, 6H), 1.55 (s, 3H), 1.71 (s, 3H), 3.72 (s, 3H), 5.69 (d, J 

= 2.0 Hz, 2H), 6.72 (d, J = 8.4 Hz, 1H), 6.98  7.03 (m, 6H), 7.06  7.14 (m, 14H), 7.18 

 7.23 (m, 3H), 7.27 (q, J = 7.4 Hz, 2H), 7.70 (d, J = 8.7 Hz, 1H), 7.75 (d, J = 8.8 Hz, 



1H), 7.80 (dd, J1 = 4.0 Hz, J2 = 8.0 Hz, 2H). 13C NMR (CDCl3, 400 MHz) δ = 143.81, 

143.55, 143.50, 142.24, 141.97, 141.05, 139.97, 138.34, 137.33, 133.85, 133.74, 

133.60, 132.55, 132.26, 131.43, 131.18, 129.97, 129.70, 129.06, 128.96, 127.96, 

127.85, 127.79, 127.64, 127.27, 127.08, 126.70, 126.50, 126.43, 125.07, 125.05, 

124.13, 124.07, 123.77, 123.18, 123.12, 121.80, 121.01, 110.55, 55.65, 16.18, 15.72, 

14.67, 14.48. MALDI-TOF HRMS m/z calcd for C60H47BN2O3 855.3680 [M+H]+, 

found 855.3671 [M+H]+. 

S-TPE-BINOL was afforded as an orange solid by following a similar route for R-

TPE-BINOL. 1H NMR (400 MHz, CD2Cl2) δ = 1.34 (d, J = 1.6 Hz, 6H), 1.41 (s, 3H), 

1.57 (s, 3H), 3.68 (s, 3H), 5.64 (d, J = 2.0 Hz, 2H), 6.69 (d, J = 8.4 Hz, 1H), 6.91  7.11 

(m, 20H), 7.12 (d, J = 8.8 Hz, 2H), 7.20 (q, J = 6.8 Hz, 3H), 7.64 (d, J = 8.7 Hz, 1H), 

7.68 (d, J = 8.8 Hz, 1H), 7.73 (dd, J1 = 4.0 Hz J2 = 8.0 Hz, 2H). 13C NMR (CD2Cl2, 400 

MHz) δ = 156.42, 155.01, 143.83, 143.68, 141.13, 140.04, 137.40, 133.79, 133.72, 

133.61, 132.36, 131.30, 131.17, 131.07,130.03, 129.76, 129.12, 129.03, 127.96, 127.92, 

127.86, 127.72, 127.60, 126.92, 126.78, 126.59, 126.49, 126.37, 125.10, 125.06, 

124.10, 123.75, 123.67, 123.20, 123.12, 121.68, 110.63, 55.77, 15.77, 15.37, 14.45, 

14.29. MALDI-TOF HRMS m/z calcd for C60H47BN2O3 855.3680 [M+H]+, found 

855.3740 [M+H]+. 

 

[1] H.-T. Feng, X. Zhang, Y.-S. Zheng, J. Org. Chem., 2015, 80 (16), pp 8096–8101 

 

 

 

 

 

 

 

 

 

 



 

 

 

Supporting Figures 

 

 

Figure S1. 1H NMR spectrum of 3 in CDCl3. 

 



Figure S2. 13C NMR spectrum of 3 in CDCl3. 

 



 

Figure S3. HRMS spectrum of 3. 

 



 

Figure S4. 1H NMR spectrum of R-TPE-BINOL in CDCl3 

 

 

Figure S5. 13C NMR spectrum of R-TPE-BINOL in CDCl3. 



 

Figure S6. HRMS spectrum of R-TPE-BINOL. 

 

 

Figure S7. 1H NMR spectrum of S-TPE-BINOL in CD2Cl2. 
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Figure S8. 13C NMR spectrum of S-TPE-BINOL in CD2Cl2. 

 

 

Figure S9. HRMS spectrum of S-TPE-BINOL. 
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Figure S10. Absorption spectra of BODIPY in THF/water mixture, [BODIPY] =1.0 ×10-5 M. 
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Figure S11. Powder XRD pattern of R-TPE-BINOL. 
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Figure S12. (A) Fluorescence spectra of BODIPY in THF/water mixture with different water 

fractions. (B) Dependent of the fluorescence intensity on the water fraction. Excitation wavelength: 

350 nm, [BODIPY] =1.0 ×10-5 M. 
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Figure S13. (A) Fluorescence spectra of R-TPE-BINOL in THF/hexane mixtures with different 

hexane fractions (excitation wavelength: 350 nm). (B) Dependent of the fluorescence intensity on 

the water fraction. [R-TPE-BINOL] =1.0 ×10-5 M. 
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Figure S14. (A) Fluorescence spectra of R-TPE-BINOL in THF/water mixture with different water 

fractions (excitation wavelength: 350 nm). (B) Dependent of the fluorescence intensity and 

wavelength on the water fraction. [R-TPE-BINOL] =1.0 ×10-5 M. 
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Figure S15. Absorption spectra of R-TPE-BINOL in THF (A) and 90% THF/water (B), [R-TPE-

BINOL] =1.0 ×10-4 M. 
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Figure S16. Dynamic light scattering (DLS) diagram of R-TPE-BINOL with different concentration: 

(A) [R-TPE-BINOL] = 1.0 × 10−5 M and (B) [R-TPE-BINOL] = 1.0 × 10−4 M in THF/H2O mixture 

(v/v, 5/95). 
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Figure S17. CD spectra of R-TPE-BINOL (negative Cotton effect) and S-TPE-BINOL (positive 

Cotton effect) in THF/water mixture with different fw, [R/S-TPE-BINOL] =1.0 ×10-5 M. 
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Figure S18. CPL spectra (A) and CPL dissymmetry factor gem (B) of R-TPE-BINOL (upper) and S-

TPE-BINOL (lower) in THF/hexane mixtures with different hexane fractions, [R/S-TPE-BINOL] 

=1.0 ×10-4 M. 
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Figure S19. CPL spectra of R/S-TPE-BINOL in (A) THF/water (v/v, 50/50) and (B) THF/water (v/v, 

10/90) mixture, [R/S-TPE-BINOL] =1.0 ×10-4 M. 
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Figure S20. CD spectrum of PS film containing 0.1 wt % R-TPE-BINOL. 

 

 

 

Figure S21. (A) Bright-field; (B) fluorescent images of HeLa cells stained with 10 μM of R-TPE-

BINOL for 30 min, Excitation wavelength: 330-385 nm; (C) Excitation wavelength: 400−440 nm.  

 

 



 

Figure S22. Fluorescent images of a HeLa cell incubated with (A) TPE-BOD (10 μM) and (B) 

BODIPY (100 nM) for 30 min at 37 oC, and (C) their merged picture.  

 

 


