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Synthesis and Properties of a Fluoride lon Fluorescence
Chemosensor

Fu, Yi Tang, Hui Liu, Ze Zhang, Wanxuan™ Ren, Jun™
(School of Chemistry and Chemical Engineering, Hubei University, Wuhan 430062)

Abstract Fluoride ion is an anion with the high electronegativity and the smallest radius. It has important application in all
aspects of daily life. In this paper, based on the cleavage of Si—O bond induced by fluoride ions, a novel derivative of
perylene B which contains four silicon oxygen bond was designed and synthesized, and this fluorescent chemosensor could
recognize F with good selectivity and high sensitivity. The probe molecule had a fast response time for F and the sensing
procedure could be completed in about 1 min, and the detection limit of F~ of the probe molecule B reached 3.5X10°%

moleL™".
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Figure 1 Fluorescence spectroscopy of sensor B (2X 10™> mole
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Scheme 1 Synthetic route of sensor B
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B2 A 10 equiv.1 &+ /5 /EHRAR (2) 8 AE 365 nm 2RAMT T
FEIRRZE B PRI
Figure 2 Fluorescence changes of sensor B after addition of 10
equiv. anion by naked-eyes (a), or under the 365 nm UV lamp (b)
From left to right is blank, F~, C1", Br , 1", HSO, ,ClO; , H,POy ,
NO; ,CN",AcO ,and SO;~

N T BRI S B AR TR R, 1E
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100 equiv. 3 —MFIEF, FHlWCl . Br . I« HSO; -
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K, AUX 100 equiv. L EFIRE T AEAE R AR AR TG
FEAERUI, X B AR A B O RS T IR A Ak R R
7.

I B-+other anions +F~

500
3 400
Y
2
‘o 300
c
[9]
-
£ 200

100

0

Blank CI” Br- I~ AcO” SO; ClO, CN- HZPO;NO; SOf

B3 fE40 THF #6 & AT (0T Hilis
Figure 3 An interference test in THF system
The target fluoride ion concentration was 10 equivalents, the interference
ion concentration was 100 equivalents, and the excitation wavelength was
540 nm
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Figure 4 In THF system, the fluorescence emission spectra (a),
the fluorescence changes (b) and the naked eye colorimetric
change (c) of adding different concentrations of fluoride ions
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Figure S Linear relationship between fluorescence intensity of
sensor molecules and fluoride ion concentration in THF system
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Figure 6 In THF system, the fluorescence intensity changes
with time at 605 nm obtained by adding an equal volume of a

fluoride ion solution of 8 X 107> molsL™" to the solution of the
sensor B (2X107° molsL™")
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BT RS REE, O RE R R, N-HERIE N e,
ST, HEE, MK, DOERmE, 1E ke, =&,
PUT B gh 2855, WA T B bral, Hh —&H
P SR A5 FH AT et ik, HoAth ¥ e 4ifk.

PUSRRIR: TENANZZ, IONEE K, FRE
W, A, & F R 500 DB RIRER — iR,
FKBe R, SR E TR E ST diE. 7803
32 ZLWHE

RS B & 459 (0.467 g, 0.5 mmol) 5
NaH(0.050 g, 2.0 mmol)7&fi#ET 5.0 mL =& il ) IU Sk
W EIRIEEE 6 he RRUT T R ERERE(0.600 g, 4.0
mmol)¥f#T 2.0 mL FHIK PRI f5, PR 4R221e
WNT Bk R BREYR, ke EmRR NS, KRN
W, Wik EREH & T B R 5 A E T iR Al fe 2
HoaaFEk 0521 g WE 74.9%. mp.>300 C; 'H
NMR (400 MHz, CDCly) 6: 8.16 (s, 4H), 6.82 (d, J=8.0
Hz, 8H), 6.71 (d, J=8.0 Hz, 8H), 4.11 (t, J=8.0 Hz, 4H),
1.66 (m, 4H), 4.11 (t, J=8.0 Hz, 4H), 1.66 (m, 4H), 1.38
(m, 4H), 0.99 (s, 36H), 0.93 (t, J=6.0 Hz, 6H), 0.20 (s,
24H); "*C NMR (400 MHz, CDCly) d: 167.85, 160.77,
156.89, 153.52, 137.28, 126.87, 125.53, 124.52,123.65,
44.82, 34.63, 30.11, 24.79, 22.60, 18.25; IR (KBr) v:
2956.33, 1697.27, 1588.00, 1437.01, 1413.40, 1355.94,
1285.35, 914.65, 841.04, 691.03 cm™'; HRMS (ESI) caled
for CgHosN,012Si, [M + Cl] ~  1425.5897, found

1425.5925.
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