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Abstract A novel quinoline hydrazone-based fluorescent probe L was designed and synthesized using quinoline-2-carboxylic
acid and 7-(diethylamino)coumarin-3-carbaldehyde as raw materials. The spectral properties of probe L were studied by
UV-Vis/fluorescence spectrophotometry. The results showed that probe L had obvious ON-OFF fluorescence response to Cu?"
in the tetrahydrofuran (THF)/H20 [V : V=3 I 7, 2-[4-(2-hydroxyethyl)piperazin-1-yl]ethanesulfonic acid (HEPES) 10 mmol/
L, pH=7.4] solution, and it displayed efficiency, high specificity and sensitivity. Job’s plot and high resolution mass spec-
trometry showed that the stoichiometry of L-Cu?" complex was estimated to be 1 : 1. Meanwhile, complex L-Cu?" showed
high selectivity and good anti-interference ability towards glyphosate through the significant fluorescence enhancement, and
the detection limit of complex L-Cu?" to glyphosate could reach 5.6 1078 mol/L (9.5X 1073 mg/L). In addition, complex L-
Cu?" was able to sense glyphosate by “naked-eye” according to the color change, and applied to glyphosate detection in the
actual water samples.
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Scheme 1 Synthetic route of probe L
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Figure 1 Fluorescence emission spectra (a) and UV-Vis absorp-
tion spectra (b) of probe L (10 umol/L) interacted with different
ions (10 pmol/L) (Aex=450 nm)

The fluorescence changes of probe L (100 pmol/L) without and with Cu®*
(100 pmol/L) under a portable UV lamp 365 nm
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Figure 2 Fluorescence intensity of probe L (10 umol/L) with-
out and with Cu?™ (10 pmol/L) in the presence of various ions
(10 umol/L)) at 530 nm
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Figure 3 (a) Fluorescence spectra of probe L (10 pmol/L) to-
ward varying concentrations of Cu?” (0~12 pmol/L) and (b)
linear relationship between the concentration of Cu?" (0~8 pmol/
L) and the fluorescence intensity at 530 nm of probe L (10 umol/L)
The photo shows the color change of probe L (10 umol/L) with the addi-
tion of Cu*™ (0~12 pmol/L) under natural light; Dot diagram of the

fluorescence responses of probe L (10 pmol/L) toward varying concentra-
tions of Cu?" (0~12 pmol/L) at 530 nm
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Figure 7 (a) Fluorescence spectra of complex L-Cu?® (10
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the fluorescence responses of complex L-Cu?>" (10 umol/L) toward vary-
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VA RES L AE 52 bRk RE HR B SE A 1, e B B >Rk
ARATETT KON RF I KRE, W2 BB L-Cu® 78 SEBR/K
FE ARG B H B PERE. £E 2~12 umol/L JE I, BH
Bk E SR AEY) L- Cuz***y'ﬁ%r“ HA ROFMAM KR,
Rk, RFARED R I, 5 B 1R KR KRR TR Bl
12000 r/min 214 F &5 10 min, 28 0.45 pm i €28 b #
g, BRZOKAE R R EAREURD I 3, 5, 7, 9, 11
umol/L ¥R FE B FEH 1B, 8 ik 9% e e 1 Il s /K A o B H
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BRI, a5k 1 FroR. TESEFRAKFEI 2 ik 72
B B IOAR FICR 90.67% ~ 123.33%, A1 b v i %
0.16%~6.37%. X ULHELAY) L-Cu> S L H 3 A il
PERERRE, HEWRE S, BA RIFRIscHMRe. BBk, K
Mt FI &%, EREY L-Co® brdE i
B R, I X R T RS AR DU A 2R R T
th, RIAT PR A e o B R B L, SEIR T RCH B
CRRER” R, A R sE .

it

W I BT — i T R R 2 R EE L, 7R
THF/H,O (V' : V=3 : 7, HEPES 10 mmol/L, pH=7.4)¥
WP R RE IR Cu?', RIEPEKZFIL 98.6%, REN
L5 Cu® bl 11 BLBEREESY; FNEREY L-
Cu? AT BORAEH B, OB E RIE 93.8%, AZIH
EANBER MY E TR TH, bR s, RS,
R PR 5.6X 1078 mol/L(EP 9.5X 1073 mg/L). 4t L
HA RAFH) Cu? R H B 7100 Re 71 5 e e
R TE ) pH & VG, FN, BEY L-Cu® AN
HBE S, Bt Gz o, B& RN “#
AR RUOSOR, Beig i a7 5 b i e R B IR Y
BB, TR T o8 R B A a0 . e Ak, A iR
BT A4 L-Cu® " e % WA I 5 S B K RE b 16 5 B,
S EH R B A B AL TR T, RAA R RS-
{H.

3 XIS

&5t
Bruker AV-300 MHz A% i He4f 387 vt A3 (2 Bl A 8 o
A A]); Nicolet IN10 2 e BL AR 46 B 21 4 il A (S5 1
FEBR KA RBHE A F]); Bruker SolariX 70FT-MS % &4
S IR 3 (28 [l A7 6 7 /A F); Hitachi F-7000 %75 66 1%
X (H A< H 37,23 7); Shimadzu UV-2450 #4948 4h—] W60

2

3.1

WO TEA(H A By 2 A,

W - 2- A R AN A U T b A & B R A TR A
Al T OHEB)FER3-HE N 4-52 CHENRG O TR
(HEPES)JW T2 i 4 177 A 7], A HUBEAR 25 br AE T v 3
kBT Bigeib el R IR A R A, BRI
STl 75T A
32 ARFEE
3.2.1  H AR -2 B T BS(2) 49 A Ak

£ 250 mL =30fH, 0 mE-2-F (1, 8.66 g, 50
mmol) A TC/K FiE 100 mL, AH13F43E 0 °C, &M
SULITANG6.55 g, 55 mmol), MAZEHEERIE 0.5 h. T+
BETR RN 2.0 h, 782 6B RG I Jfh e bk - 2- F G 52
B AHRERE, WIRESECON 10% A A
WA THR pH 2R, A RKE A GE AT, T8,
Kk, HEFRE] 722 ¢ AR 2, 7R 77.13%05738,
m.p. 81.9~82.7 ‘C (lit.5”? 82~83 °C); 'H NMR (300
MHz, CDCl;) ¢: 8.33 (d, J=8.4 Hz, 2H), 8.22 (d, J=8.5
Hz, 1H), 7.90 (d, J=8.2 Hz, 1H), 7.81 (t, J=7.7 Hz, 1H),
7.67 (t, J=17.5 Hz, 1H), 4.10 (s, 3H).
3.22  WEARE -2 T BRI (3) 89 A A%

7E 250 mL =30, A 2 (5.62 g, 30 mmol). Jii
B0 HUN 80%I7K A HE(3.06 g, 50 mmol) Al 2.1 50 mL,
[N 3 h. 6 2 A I R 2 54 R B, IR TR 4
BT, CEES N, 5 413 ¢ AGEK 3, 5%
73.49%03940 m.p. 138.2~139.8°C (lit.’ 136~137 C);
'H NMR (300 MHz, CDCls) 6: 9.26 (s, 1H), 8.32 (d, J=
8.5 Hz, 1H), 8.26 (d, J=8.5 Hz, 1H), 8.07 (d, J=8.5 Hz,
1H), 7.87 (d, J=8.2 Hz, 1H), 7.77 (ddd, /=84, 6.9, 1.5
Hz, 1H), 7.63 (ddd, J=8.1, 6.9, 1.2 Hz, 1H), 4.18 (s, 2H).
323 AL 894

ZAAAE, 100 mL =200 i N MEmR-2- e 3,
0.39 g, 2.1 mmol). 7-(= L% FH)H E&-3-T 4 (049 g,

R SBRARE R B I

Table 1 Determination of GLY in actual water samples

Sample Add/(pmolsL ™) Found/(umolsL ") Recovery/% RSD/% (n=3)
3.00 2.72 90.67 0.92
5.00 5.79 115.80 2.14
City water 7.00 7.27 103.86 2.31
9.00 9.46 105.11 6.37
11.00 11.14 101.27 242
3.00 3.70 123.23 0.16
5.00 5.16 103.20 1.06
Songhua River water 7.00 7.09 101.29 2.82
9.00 9.43 104.78 0.78
11.00 11.15 101.36 1.70
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2.0 mmol)MITE/K 2 50 mL, FHANA 5 2, #E4THs
Fiedii & [ S, IR M 6 h, WEIE=IRE, S, 28
YRk, TR, £33 0.56 g AR L, 7% 67.47%. m.p.
234.1~236.7 ‘C; 'H NMR (300 MHz, DMSO-ds) o:
12.37 (s, 1H), 8.77 (s, 1H), 8.61 (d, J=8.5 Hz, 1H), 8.43
(s, 1H), 8.21 (dd, J=8.3, 4.5 Hz, 2H), 8.12 (d, J=8.1 Hz,
1H), 7.92 (ddd, J=8.4, 6.9, 1.3 Hz, 1H), 7.76 (ddd, J=
8.0, 7.0, 1.0 Hz, 1H), 7.69 (d, J=9.0 Hz, 1H), 6.78 (dd,
J=9.0, 2.3 Hz, 1H), 6.60 (d, J=2.1 Hz, 1H), 3.48 (q, J=
7.0 Hz, 4H), 1.15 (t, J=7.0 Hz, 6H); 3C NMR (75 MHz,
DMSO-ds) d: 160.85, 160.58, 156.67, 151.41, 149.87,
146.03, 143.96, 138.96, 138.03, 131.02, 130.70, 129.31,
128.94, 128.38, 128.22, 119.16, 112.66, 109.78, 108.12,
96.42, 44.30, 12.43; IR (KBr) v: 3431, 3251, 2972, 1708,
1679, 1618, 1599, 1577, 1524, 1377, 1354, 1134, 845, 772
cm'; HRMS (ESI) cald for CosHyN4sO; [M— H]~
413.1619, found 413.1628.
3.3 RENERZE

PR ZEVRAK NI, Bl Co?', Zn?', Cu?', Ca?’,
Crt, K', Ni2", AP*, Fe’', Mg?", Pb?", Na*, Sr**, Ce’",
Ag’, Li', Cd®", Hg?" 4R £h i % 0(0.01 mol/L)AN
SO; , F, SCN, Br, S,0;, H,PO,, HPO; ,
NO, , 1", HCO;, COY ,Cl, CH;COO KI4hEh % &7k
(0.01 mol/L). ¥4t L PL THF NI HIE 1.0X 1073
mol/L fi## ¥, 7EJGIEMI & AT, ¥ HMBEE 1.0X107°
mol/L (THF/H,O, V . V=3 . 7, HEPES 10 mmol/L, pH=
7.4). AN WO N Tl e i 38 7 = R T b AT
M, CCIEBOR P Aex 34 450 nm, RESE 1, Bk

5% % 2.5 nm.

4 Bh#1 B (Supporting Information) 256 1 43 o't 1%
Bl R ARES L S5 M RAE S5, X LSRR AT DA
Y B WA T 335 (http://sioc-journal.cn/)_E N %K.
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