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1 Neu5Ac CHB
Fig.1 Chemical structures of Neu5Ac and CHB

1
1.1
(DMSO-d;) Sigma-Aldrich ;
Sigma-Aldrich s
Bruker AV 500 MHz  Bruker AV 600 MHz
(NMR) ( ) ; Bruker

En Apex ultra7.0 FT—MS (HRMS) ;
Thermo Evolution 300 - ;s HORIBA
Fluorolog
1.2 CHB

CHB 2
1.2.1 A

0.33 g(2.0 mmol) 3-( )
2 CHB

) 2019
0.93 g(2.0 mmol) (2,4,6- )
15 mLL s 2 h.
A, 0.36 g, 77.3%.
1.2.2 B
s 3 mL 3 mL
N, N- (DMF) , 50T
0.5 h. 0.35 g(1.5 mmoD A 10 mL. DMF
60 C, 12 h.
, 2 .
. B, 0.
38 g, 90.6 %.
1.2.3 C
1.43 g(10.0 mmol)2,3, 3- -3H-
0.64 g(3.0 mmol) 4~ 30 mL
, 12 h. )
) - (
60 : 1), C. 0.75 g,
85.0%%.
1.2.4 CHB

0.28 g(1.0 mmol)B

20 mL

Fig.2 Synthetic route of CHB
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'H-NMR.”"C-NMR  HRMS( (ESD) ,
CHB."H-NMR (500 MHz,DMSO-d) :
0 8.42 (d,J =15.4 Hz,1H),8.17 (d,J =15.4 Hz,
1H),7.94~7.89 (m,1H),7.83 (d,J =9.4 Hz,1H),
7.80 (d,J =8.0 Hz,1H),7.76 (d,J =7.8 Hz,1H) ,7.
66 (d,J=7.4 Hz,1H),7.63~7.58 (m,1H),7.38 (d,
J=6.8 Hz,1H),7.33 (d,J =8.0 Hz,1H),7.28 (d,J
=7.4 Hz,1H),7.02 (dd,J=9.5,2.3 Hz,1H),6.74
(d,J=2.2 Hz,1H),6.60 (s,1H),6.31 (s,1H),5.77
(s,1H)>,5.33 (s,1H),3.60 (dd,J =13.9,6.8 Hz,
2H)>,3.46 ~3.36 (m,2H),1.83 (s,3H),1.73 (s,
3H),1.18 (t.J =7.0 Hz,3H),1.12 (t,J =7.0 Hz,
3H)."C-NMR (214 MHz, DMSO-d;):8 167.40, 141.
17,140.73,139.28,136.69,135.39,135.13,134.91,132.20,
132.19,132.18,131.98,131.93,129.13,129.10, 128.96,
127.24,126.39,126.29,125.27,123.58,122.93, 115.
01,111.65,67.86,67.09,29.17,28.84,19.32,18.64,
13. 84, 12.83. HRMS (ESI). [Cy, HyBCIN, O, +

MeOH—H,O]" m/z=569.237 3( ),569.238 0
( ).
1.3
1.3.1
1.337 g 500 mL )
pH 10.0 pH. 0.05 mol/L
pH 8.0 -
0.025 g CHB, 10 mL
s , 4.0 mmol/L
CHB
1.0 mmol Neu5Ac
N N ) 10 mL
, 0.1 mol/L
3 CHB Neu5Ac

1.3.2
10 uI. CHB 2 mL
, 2~20 pl. NeubAc ,
597 nm,
3 nm.
2 mL 10 pL
CHB , 20 uL s
20 pL. NeuSAc ,
1.3.3 MS
) n(CHB) : n(NeubAc)=
1:1 , HRMS MS
2
2.1 CHB NeuSAc
ICT
3 , CHB
, CHB
ICT , Neu5Ac -1,2-
1’3_
, Neu5Ac
, CHB ,
, ICT,
HRMS(ESD)
7)’1/22828.309 4’ [C43 H43BC1N3 C)]]:IJr
828.306 5 , Neu5Ac CHB

1:1

Fig.3 Chemical structural diagram of the interaction of CHB with Neu5Ac
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2.2 - CHB  Neu5Ac CHB NeudAc
,CHB  Neu5Ac
pK. 8.677, NeusAc 1 0.05 mol/L pH 8.0 -
1.3 pH > 8 ,  NeuSAc 73
a- pH 2~38 031 2.3 CHB NeuSAc
pH , Neub5Ac
) pH 8.0 CHB  Neub5Ac CHB C 5.
pH . . ICT .CHB 2
CHB  NeubSAc , (430 nm) (508 nm)
. 4Ca)  (b) ) , ICT
CHB  Neu5Ac ; (597 nm) (658 nm). NeubSAc
. , s - 597 nm  ICT
100% »430 nm 5
70% LCHB  Neu5SAc 465 nm ,
¢ 5Ca)), NeubAc CHB
4(c) - , -
CHB Neu5Ac
CHB ) ;
,CHB
Neu5Ac ,
. 70% .
¢ (CHB) =20 pmol/L,c(Neu5Ac)=0~1.0 mmol/L,
0.05 mol/L pH 8.0 -
¢(CHB)=20 pumol/L, 0.05 mol/L 7 ’ 597 nm.
PH 8.0 ) Neu5 Ac
4 CHB (a) (b)  NeubAc 5 CHB  NeuSAe (.
, Neu5Ac CHB (o) b . © @

Fig.4 Plots of the absorbance (a) and fluorescence
intensity (b) of CHB versus concentrations of Neu5Ac,and

color changes (¢) of CHB in the absence and presence of Neu5Ac

Fig.5 Absorption spectra (a),plot of absorbance
ratio (b) .fluorescence spectra (¢) and plot of fluorescence

intensity (d) of CHB versus concentration of Neu5Ac
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ICT. , CHB Neu5Ac

. pH )
Neu5Ac(0.4 mmol/L) C  5(b)). )
CHB  NeubAc , - 658
nm ICT ¢ 5@,
0.4 mmol/L. Neu5Ac ¢ 5.

CHB
NeubAc
) CHB Neu5Ac
, CHB NeubAc s

6 . A =0.000 44 X ¢ (Neu5Ac) +
0.095. CHB 18.8 pmol/L(3s/
k,n=11), NeubAc (1.5~
2.5 mmol/1L)FI, CHB Neu5Ac

) Neu5Ac

¢(CHB) =20 pmol/L,c(Neu5Ac) =0~20 pmol/L,
0.05 mol/L pH 8.0
- 7+ 3

6 CHB NeubAc
Fig.6 Plot of linear dependence of CHB

versus concentration of Neu5Ac
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1.

2.

;3. 54, ;5. ;6. 57, ;8. ;9. ;10. 511,
¢(CHB) =20 pmol/L,c(Neu5Ac)=1.0 mmol/L,

0.05 mol/L pH 8.0 -

7 CHB Neu5Ac (a) . (b

Fig.7 The absorbance (a) and fluorescence intensity (b) and color changes (¢) of

CHB in the presence of other saccharides with or without Neu5Ac

¢(CHB) =20 pmol/L,c(Neu5Ac) =0.25 mmol/L,c (glucose) =0~7.0 mmol/L,
0.05 mol/L pH 8.0 - 7:3

8 CHB Neu5Ac (a) (b
Fig.8 The absorbance (a) and fluorescence intensity (b) of CHB versus

different concentrations of glucose with or without Neu5Ac

(e)
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Neu5Ac .CHB  NeubAc
18.8 pmol/L, Neu5Ac ,
CHB  Neu5Ac
, CHB
Neu5Ac
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Recognition and optical sensing of sialic acid via
coumarin-hemicyanine-phenylboronic acid

ZHANG Shuying.GUO Lin’e, L1 Zhao,JIANG Yunbao*™

(Key Laboratory of Spectrochemical Analysis & Instrumentation, Ministry of Education,

College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: A colorimetric and fluorescent chemosensor CHB was designed and synthesized, using a coumarin-hemicyanine conjugate
skeleton as the signal reporter and phenylboronic acid as the receptor. The interactions of CHB with N — acetylneuraminic acid
(NeuS5Ac) and other saccharides such as glucose, sucrose, maltotriose were investigated using absorption and fluorescence
spectroscopy.Significant absorption and fluorescence spectral responses and obvious color changes were only observed in the presence
of Neu5Ac,whereas the other saccharides produced weak spectral changes and exerted practically no interference. And it was proved
with high resolution mass spectroscopy (HRMS) that CHB and Neu5Ac formed a complex via covalent bonding at a ratio of 1 : 1.1t
was suggested that Neu5Ac modulated the intramolecular charge transfer of coumarin — hemicyanine conjugate system in CHB
together with the covalent interaction and electrostatic interaction, allowing a highly selective spectral sensing of Neu5Ac, with the

potential of visual recognition.

Keywords : coumarin-hemicyanine; N-acetylneuraminic acid;intramolecular charge transfer;visual recognition



