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1. Synthesis of 2-(4-boronophenyl)quinoline-4-carboxylic acid (1)

This paper reports on the synthesis of PBAQA according to the preliminary work of our group,1 as shown in 

Scheme 1. Starting from p-bromoacetophenone and eosin, PBAQA was synthesized by Pfitzinger Reaction, 

carboxyl esterification, palladium catalysis, hydrolysis, and so on. 1H NMR (600 MHz, CD3OD) δ (ppm) ( Fig. S1): 

8.83 (d, J = 8.5 Hz, 1H), 8.51 (s, 1H), 8.25 (d, J = 8.4 Hz, 1H), 8.12 (d, J = 7.6 Hz, 2H), 7.99 – 7.82 (m, 3H), 7.77 (t, J = 

7.7 Hz, 1H). 13C NMR (151 MHz, CD3OD) δ (ppm) (Fig. S2): 166.85, 156.33, 136.82, 134.17, 131.61, 128.48, 126.88, 

125.99, 124.38, 120.82. ESI-MS (Fig. S3): m/z 294.0 [ M+1 ]+.
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Scheme 1 Synthetic route of PBAQA.1 (i) EtOH, KOH, rt, 8 h. (ii) HCl, rt, pH 3. (iii) SOCl2, reflux, 4 h. (iv) Methanol, 

TEA, 0 °C, 1 h. (v) Pd-catalyst, KOAc, Bis(pinacolato)diboron, 75 °C, 8 h . (vi) NaIO4, HCl, rt, 12 h. (vii) NaOH, 0 °C, 1 

h. (viii) HCl, rt, pH 4.
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2.Figure

Fig. S1 1H NMR spectrum of 1

Fig. S2 13C NMR spectrum of 1
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Fig. S3 ESI-MS spectrum of 1
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Fig. S4 1H NMR spectrum of compound 4



Fig. S5 13C NMR spectrum of compound 4

Fig. S6 HRMS spectrum of compound 4
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Fig. S7 1H NMR spectrum of sensor 6

Fig. S8 13C NMR spectrum of sensor 6



Fig. S9 11B NMR spectrum of sensor 6

Fig. S10 HRMS spectrum of sensor 6



Fig. S11 UV-Vis absorption spectra of sensor 1 and 6 (10-5 M) in DMSO/H2O (1:100, v/v)
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Fig. S12 Fluorescence response of sensor 6 (10-5 M) with increasing D-glucose concentration (0 M to 0.0559 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 6 1/(I - I0) versus 

1/[D-glucose]  

 
350 400 450 500 550
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

 

 

Fl
uo

re
sc

en
ce

 in
te

ns
ity

Wavelength (nm)

D-mannose

0 M

0.0559 M

 
20 40 60 80 100 120

0.0008

0.0010

0.0012

0.0014

0.0016

0.0018

0.0020

0.0022

0.0024

 

 

1/
(I-

I 0)

1/[D-mannose]

Equation y = a + b*x

Weight No Weightin
Residual 
Sum of 
Squares

1.91153E-9

Adj. R-Squar 0.99841
Value Standard Err

M Intercept 6.67205E- 1.33099E-5
M Slope 1.44379E- 2.35226E-7

Fig. S13 Fluorescence response of sensor 6 (10-5 M) with increasing D-mannose concentration (0 M to 0.0559 M) 

in DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 6 1/(I - I0) 
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versus 1/[D-mannose]  
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Fig. S14 Fluorescence response of sensor 6 (10-5 M) with increasing D-fructose concentration (0 M to 0.0559 M) 

in DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 6 1/(I - I0) 

versus 1/[D-fructose]
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Fig. S15 Fluorescence response of sensor 6 (10-5 M) with increasing D-galactose concentration (0 M to 0.0559 M) 

in DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 6 1/(I - I0) 

versus 1/[D-galactose]
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Fig. S16 Fluorescence response of sensor 6 (10-5 M) with increasing D-glucosamine concentration (0 M to 0.0559 

M) in DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 6 1/(I - I0) 

versus 1/[D-glucosamine]
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Fig. S17 Fluorescence response of sensor 6 (10-5 M) with increasing sialic acid concentration (0 M to 0.0559 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 6 1/(I - I0) versus 

1/[Sialic acid]
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Fig. S18 Fluorescence response of sensor 6 (10-5 M) with increasing D-sorbitol concentration (0 M to 0.0559 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 6 1/(I - I0) versus 

1/[D-sorbitol]
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Fig. S19 Fluorescence response of sensor 6 (10-5 M) with increasing D-arabinose concentration (0 M to 0.0559 M) 

in DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 6 1/(I - I0) 

versus 1/[D-arabinose]
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Fig. S20 Fluorescence response of sensor 1 (10-5 M) with increasing D-arabinose concentration (0 M to 0.0746 M) 

in DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) 

versus 1/[D-arabinose]  
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Fig. S21 Fluorescence response of sensor 1 (10-5 M) with increasing D-galactose concentration (0 M to 0.0746 M) 

in DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) 

versus 1/[D-maltose]  
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 Fig. 

S22 Fluorescence response of sensor 1 (10-5 M) with increasing D-mannose concentration (0 M to 0.0749 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) versus 

1/[D-mannose]  
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Fig. S23Fluorescence response of sensor 1 (10-5 M) with increasing D-frutose concentration (0 M to 0.0746 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) versus 

1/[D-fructose]  
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Fig. S24 Fluorescence response of sensor 1 (10-5 M) with increasing D-ribose concentration (0 M to 0.0746 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) versus 

1/[D-ribose]  

350 400 450 500 550
0

50

100

150

200

250

300

350

400

450

500

550

600

 

 

Fl
uo

re
sc

en
ce

 in
te

ns
ity

Wavelength (nm)

D-glucose

0.0746 M

0 M

 

10 20 30 40 50 60 70

0.004

0.006

0.008

0.010

0.012

0.014

 

 

1/
(I-

I 0)

1/[D-glucose]

Equation y = a + b*x

Weight No Weightin

Residual Sum 
of Squares

2.11264E-7

Adj. R-Squar 0.99559
Value Standard Erro

B Intercept 0.00264 1.32359E-4

B Slope 1.48747E- 3.74036E-6

 

Fig. S25 Fluorescence response of sensor 1 (10-5 M) with increasing D-glucose concentration (0 M to 0.0746 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) versus 

1/[D-glucose]  
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 Fig. 

S26 Fluorescence response of sensor 1 (10-5 M) with increasing D-sorbitol concentration (0 M to 0.0746 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) versus 

1/[D-sorbitol]  
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Fig. S27 Fluorescence response of sensor 1 (10-5 M) with increasing D-glucosamine concentration (0 M to 0.0746 

M) in DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) 

versus 1/[D-glucosamine]  
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Fig. S28 Fluorescence response of sensor 1 (10-5 M) with increasing sialic acid concentration (0 M to 0.0746 M) in 

DMSO/H2O (1:100, v/v, pH = 7.4, phosphate buffer, 0.1 M) and Benesi–Hildebrand plot of sensor 1 1/(I - I0) versus 

1/[Sialic acid]  
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