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Abstract A novel fluorescent probe L based on coumarin-derived acylhydrazone was designed and synthesized by using
7-(4-methoxyphenyl)ethynyl coumarin as report group. The probe L showed high selectivity and good anti-interference ability
towards Cu?" ion through the color of solution changed from light brown to yellow for naked-eye detection and significant
fluorescence intensity quenched in the dimethyl sulfoxide (DMSO)/H20 [V : V=7 : 3, 2-[4-(2-hydroxyethyl)piperazin-1-
yl]ethanesulfonic acid (HEPES) 10 mmol/L, pH=7.4] solution, and the detection limit of probe L to Cu?" could reach 5.6 X
10 8 mol/L. Meanwhile, the L-Cu?" system has high selectivity, good sensitivity, wide pH range (5~9) and low detection
limit (11.3 ng/mL) for the detection of glyphosate by ligand replacement method. In addition, glyphosate detection was as-
sessed within the actual water samples for testing the L-Cu?actual application and the method was expected to the detection in
environmental samples.
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Scheme 1 Synthetic route of probe L

804 http://sioc-journal.cn/

© 2022 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2022, 42, 803~811



Chinese Journal of Organic Chemistry

HPO? ,NO, , 1", HCO;, CO*, Cl, CH;COO ,
NO; YHREE L 986K S 1S FIEE -] IR ISOG 1 5
m. g5 REUR, 5HARHE P, RAETEMA Cu i,
REF L SOl %, SRR IMRIIEL R, TRE
L R e (A g iin (o, IXEeEE R, K5 L
X Ccut B RAFRE BN, RS o Tl
L-Cu® Bt &9, Beah, 4 L 5 Cu? ' TehL a9 i K,
XATRE A T Cu? R DA R AREE L ) Cu® B i
% FE 5234,

350

300

250

200 -

150 4

100

Fluorescence intensity/a.u.

T T T T
450 500 550 600 650 700
Wavelength/nm

L and L+other ions

Absorbance/a.u.

350 4(50 450 5(30 550 600
Wavelength/nm

Bl 1 AF4EEHET(50 pmol/L)EE R4 L (10 pmol/L)

% R I 6 1 (a) T Sh—FT IR SO (b) (Aex=435 nm)

Figure 1 Fluorescence intensity (a) and UV-Vis absorption
spectra (b) of probe L (10 umol/L) in the presence of different
metal ions (50 pmol/L) (Aex=435 nm)

Inset: visual color changes observed in solution of probe L (left) and L+
Cu" (right) after addition of Cu>" ion
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Figure 2 (a) Fluorescence spectra of probe L (10 umol/L) upon

addition of different concentrations of Cu2* (0~20 pmol/L) and

(b) linear relationship between the fluorescence intensity at 550

nm and the concentration of Cu?” (0~15 pmol/L)

Inset: fluorescence intensity at 550 nm of probe L (10 umol/L) upon
addition of different concentrations of Cu?>" (0~20 umol/L)
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Figure 3 Anti-interference ability of probe L (10 pmol/L)
recognition for Cu2™ (50 pmol/L) in the presence of various met-
al ions (a) or anions (b) (50 pmol/L)
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Figure 5 Fluorescence intensity (a) and UV-Vis absorption
spectra (b) of L-Cu? in the presence of different organophos-
phorus pesticides (50 pmol/L)

Inset: visual color changes observed in solution of L-Cu?" (left) and
L-Cu®>"+Glyphosate (right) after addition of Glyphosate
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Figure 6 (a) Fluorescence spectra of L-Cu2’ upon addition of
different concentrations of Glyphosate (0~20 umol/L) and (b)
linear relationship between the fluorescence intensity at 550 nm
and the concentration of Glyphosate (0~16 pmol/L)

Inset: fluorescence intensity at 550 nm of L-Cu?" upon addition of dif-
ferent concentrations of Glyphosate (0~20 pmol/L)
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Figure 7 Anti-interference ability of L-Cu?" recognition for
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Figure 10 Fluorescence spectra of probe L without or with the
addition of Cu?™ and/or Glyphosate (A) and the truth table and
scheme for the INHIBIT logic gate (B)
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Table 1 Detection results of Glyphosate in actual water samples

Sample Added/(ugemL 1) Found/(ugemL™!) Recovery rate/% RSD/% (n=3)

— — — 0.49

0.25 0.253 101.2 2.26

Tap water 0.5 0.492 98.4 2.51
1.0 0.978 97.8 1.84

2.0 2.072 103.6 2.30

— — — 1.62

0.25 0.242 96.8 2.11

Songhua River water 0.5 0.494 98.8 2.98
1.0 1.025 102.5 1.34

2.0 1.982 99.1 1.87
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BIKE

MRILX

3 XIS
3.1 X5

Bruker AV-300MHz %A% i e 4fg I8 A3 (i ] A 2 o
/~]); Nicolet IN10 2 fi B H-A8 46 2 2T 41 1A (32
FEER KR BHE A ]); Bruker SolariX 70FT-MS ! %3
S IR A3 (28 [ A7 6 7 /A F); Hitachi F-7000 %175 6 6 1%
X (H A H 37,23 7); Shimadzu UV-2450 HY48 4h—] W60
WA (H A By id A AD).

4-FOKMEE . TR TR 4-FEEFK R, 4-
TORFKEE . SRR A R B
A4 55 355K B 22 it 3T A F, TG 7R Ak B R A
A LA 25 hR e SR B T g 22 35 S50 B I 1
AR~ B HVERIS & s g, 15 H.
3.2 ZWHE
321 7-iRHF2F-3-FERCEE(1)8 S &

¥ 4-TRK P (6.03 g, 30 mmol). I 2 - ZBH(5.95
g, 33 mmol). MEIEHE(0.5 mL)AT Z (120 mL) I F] 250
mL = U, &8, HPLC W s N3 FE. s i &5
W, BRMIREEFEIN 240 mL K, A KEEEH
g, KEE, TR 721 g AR 1, 775 80.9%.
m.p. 148.5~149.0 C (Lit.? 148~150 ‘C); 'H NMR
(300 MHz, CDCl3) d: 8.49 (s, 1H), 7.54 (s, 1H), 7.48 (d,
J=1.0 Hz, 2H), 4.42 (q, J=7.1 Hz, 2H), 1.41 (t, J=7.1
Hz, 3H).
322 7T-@G-FEREARECRE)K 2 E-3-FERRCEQ)
EORESHY

BAUAT, 4 1(5.94 g, 20 mmol). 4-HAFH 2
#(3.17 g, 24 mmol)~ Pd(PPh3)Cl, (0.28 g, 0.4 mmol). Cul
(0.38 g, 2 mmol). —#FEMH(1.57 g, 6 mmol). = ZJ%(50
mL)FITE/K FE 2R (100 mL) A F] 250 mL = [ A, [F13
JNE, HPLC Ml s SERE. ek JBi B 7)), SR
FORVS AR, 2 mol/L EhFRVEVS, /K¥k, To/KBREREN T4,
IR T KR 7 JE 45, 49 4.95 g B Sk ([ 44 207
FF 71.0%. m.p. 184.1~184.9 °C; 'H NMR (300 MHz,
DMSO-ds) &: 8.77 (s, 1H), 7.94 (d, J=8.0 Hz, 1H), 7.55
(dd, J=11.8, 7.9 Hz, 4H), 7.03 (d, J=8.6 Hz, 2H), 4.31 (q,
J=17.0 Hz, 2H), 3.81 (s, 3H), 1.32 (t, J=7.1 Hz, 3H).
323 7-(4-FRAFLACHA)E 2 E3-FEBOG)
AR

¥ 2 (3.48 g, 10 mmol). JE T HCN 0% KA
(3.06 g, 50 mmol)AI PY MK (100 mL) A F] 250 mL =
FOf A, AR 6 h, fERMSEA R, RS 2T,
CIEHELE T 2.87 g WAERA 3, F7EA 85.9%. m.p.
121.8~1224 ‘C; 'H NMR (300 MHz, DMSO-ds) &

810 http://sioc-journal.cn/
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11.47 (s, 1H), 7.93 (s, 1H), 7.53~7.44 (m, 2H), 7.27 (d,
J=8.0 Hz, 1H), 7.06 (s, 2H), 7.02~6.95 (m, 3H), 6.92 (d,
J=1.5 Hz, 1H), 3.80 (s, 3H); 3C NMR (75 MHz,
DMSO-ds) 0: 159.55, 156.07, 140.14, 132.96, 127.97,
122.15, 120.47, 117.84, 114.40, 114.19, 89.86, 88.18,
55.28; IR (KBr) v: 3344, 2962, 2804, 2206, 1603, 1548,
1511, 1362, 1247, 1029, 836, 820 cm '; HRMS (ESI")
caled for CpoH;sN,O4, [M + H] ©  335.1026, found
335.1786.
3.2.4 AL 89E AR

£ 250 mL =i N 3 (1.67 g, 5 mmol). 4-— 2,
FIKEE(1.06 g, 5.5 mmol). VKZF& 0.5 mL FIT5/KZ
g 100 mL, IR 15 h; AHEERG, SIETE,
N,N-—H R B Z(DMF)E 45 5, 15 1.75 g dt AR
£ L, BE 68.6%. m.p. 187.2~187.8 C; 'H NMR (300
MHz, DMSO-de) d: 11.40 (d, J=4.9 Hz, 2H), 8.85 (s, 1H),
8.77 (s, 1H), 7.66 (d, J=7.9 Hz, 1H), 7.57~7.48 (m, 2H),
7.35 (d, J=9.0 Hz, 1H), 7.12~7.06 (m, 2H), 7.05~6.95
(m, 2H), 6.35 (dd, J=8.9, 2.3 Hz, 1H), 6.14 (d, J=2.3 Hz,
1H), 3.81 (s, 3H), 3.40 (q, J=7.0 Hz, 4H), 1.12 (t, J=7.0
Hz, 6H); *C NMR (75 MHz, DMSO-ds) J: 164.14,
161.64, 160.27, 159.03, 158.43, 152.11, 133.96, 133.62,
131.01, 126.53, 122.91, 119.36, 118.87, 114.93, 114.28,
106.58, 104.87, 97.39, 92.12, 88.34, 55.78, 13.0; IR (KBr)
v: 2973, 2931, 2208, 1629, 1604, 1566, 1513, 1351, 1247,
1235, 1133, 831 cm '; HRMS (ESI+) caled for CsoHas-
N;Os [M+H]" 510.2023, found 510.2048.
3.3 WAKEMESE

DA R AN, BLf Co?', Zn?', Cu?', Ca?',
Cr*', K, Ni2', AP, Fe*', Mg?", Pb?", Na', Sr*', Ce’",
Ag', Li", Cd¥", Hg? B E64% 4 10(0.01 mol/L). 7%t
L L DMSO NEFIECHIEL 1.0X 104 mol/L 547K, {E
SRR T, #HHMREE 1.0X 107 mol/L (DMSO/H,0,
V' V=7 ":3, HEPES 10 mmol/L, pH=7.4). %l
SERE R FiT, REUEN 1, 4% LN 2.5 nm,
PRV dex N 435 nm.

4 Bh#1 Bl (Supporting Information) 5256 1 #4314
Bl FAFIRE L (A5 RAESEE . IX Lepp Rl n] DL
G B WAST R 36 (http://sioc-journal.cn/) L. T %,
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