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Spectroscopy and Spectral Analysis
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Fig. 1 UV-Vis spectra of L4 with recognition metal ions
(a): CH;CN/CH:Cl;=9: 1, V/V;
(b): CH;CN/H,0=8: 2, V/V, pH=7.0
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Fig. 2 UV-Vis spectra of L5 with recognition metal ions
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Fig. 3 Fluorescence spectra of L4 with various metal ions
(a): CH;CN/CH,Cl,=9: 1, V/V;
(b): CH;CN/H,0=8: 2, V/V, pH=7.0

TREF LS BRI WERE MR IR 5 2 (7 i 28 0 B AT B0 o 3
S . AR R B KA Y 26 R AT . 2R I E g PR FR
F14 24 P e BB A AR P S R 4 B i S ] ) T 4R B LS

AR IR P o YR R R B TR AR . SRR LS AL
TSI, i TR H BB IR, 5 KRS
TR (PED 2, i L5 B0 KA PO H . &K
BB BT S ERE LS R AR TRy . BRET L5 U3 AT v 45
THRE TR SRS T AR AR 28 I B
KRIHIVEZ FI0EIR, F3PET s RS2 L, 9065 i 2e e i
VIWKSL . #REE 14 325850 0 BTy, by T e 5 55 O 5 e v
B ALAFAE prm SEHEAR . 3 BOR 2 B 1 228 5 % 42 PET i
T T La J8h TR SNPOEH e . MR RS R T 5 %
BE L4 [l R AF RIS o BREF LA PR S AT P — T R 4 2 | i 4
T AL B B TR S SR e T R AR, e
JeEE W S B AL R B T Z A RO 3 R T B . PET i
FEAFLASCIL . T B RIS A

200
2+
L5+Cu .

2150
w
|
2
E L5+Fe™
§ 100 1
s Ls+Cr*
S L5+other ions
= 50+

0 A T

400 500 600

Wavelength/nm

4 L5 5ZFMBEBFHRENRIT

Fig. 4 Fluorescence spectra of L5 with various metal ions
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Fig. 5 Fluorescence response of L4 with Cu’"
(a): CH;CN/CH,Cl;=9: 1, V/V;
(b): CH;CN/H,0=8: 2, V/V, pH=7.0
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recognizing metal ions
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Effect of Substituent Structure of Benzothiazole Probe on Recognition to
Metal Ion

JIA Hui-jie, ZHU Ning, GAO Yuan-yuan, WANG Ya-qi, SUO Quan-ling”
Chemical Engineering College, Inner Mongolia University of Technology, Huhhot 010051, China

Abstract For the characteristics of fast detection and good selectivity about fluorescence probe for recognition to metal ions, the
synthesis of probes 6-(3,5-dimethyl phenoxy)-5-amine-2-phenylbenzothiazole (1.4) and 6-(3,5-dimethyl phenoxy)-5-benzamide-
2-benzothiazole (L.5) was designed. The molecule structures of 1.4 and L5 were confirmed by spectroscopic characterization and
single crystal diffraction analysis. The effects of probes L4 and L5 on recognizing to trivalent metal ions AI’", Cr'", Fe’" and
divalent metal ion Cu®* in the solution were investigated in detail by UV-Vis and fluorescence. The results showed when the
molecule of probe L5 was formed by the benzoyl recognizing group bonding with the amine group of probe L4, the fluorescence
of probe L4 was quenched, and the turn-on fluorescent probe .4 and the turn-off fluorescent probe L5 were simultaneously
obtained. The UV-Vis results show that probe L4 could selectively identify to A", Fe*", Cu®" in the organic solution and
highly selectively identify to Cu’" in the aqueous acetonitrile solution. A test paper of probe L4 could effectively identify to Cu®"
in pure water by the naked eye detection under UV irradiation. Probe L5 could selectively identify to AI’” and Fe’™ in the organ-
ic solution. The fluorescence results show the fluorescence of probe 1.4 was quenched while probe L4 with Fe’™, AI'T, Cu®"
were coexisted in the organic solution, respectively. Probe L4 could highly selectively recognize to Cu’" in the aqueous acetoni-
trile solution. The fluorescence intensity of probe L5 was successively increased while probe L5 with Cr*", Fe**, AI’" and Cu*"
were coexisted in the organic solution, respectively. According to the 1.4 solution concentration to the absorption intensity was
plotted, and the detection limit of probe L4 to Cu** is 4. 51X 10" and the complex constant is 1. 12X 10° M~'. The detection
limits of probe L5 to AT, Cr'", Fe*™, Cu®" are 2.85X107°%, 4.79X107°, 5.95X107°% and 3.23X107* mol « ™!, respec-
tively, and the complex constants of probe L5 to AT, Cr*", Fe*™, Cu®" are 2. 17X 10°, 2. 06X 10, 3.92X10%, 4.43X10°
M™', respectively. It was inferred that 1 : 1 complex was formed by the linkage of probes with metal ions on the basis of the
results of fluorescence titrations. The results of anti-interference to other metal ions display the identification to specific metal
ions by probes is not affected by other interference metal ions. 'H NMR results show the amine group and dimethyl phenoxy
group of probe 1.4 and the benzamide group and dimethyl phenoxy group of probe L5 play an important role in the identification

of metal ions. Probe L4 has a positive application prospect on identifying to copper ions.
Keywords Benzothiazole; lon recognition; Fluorescence probe; Fluorescence quench
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