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KA WAL TOEREN APT Fy R0 Thagkbkl
FESES: TQ422; 0657.3 XEAFRIAEG: A XEHS: 1003-5214 (2024) 10-2164-07

Synthesis and application of azo-based fluorescent
probe for sequential recognition of AI’* and F~
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Materials Science and Chemical Engineering, Harbin University of Science and Technology, Harbin 150080,
Heilongjiang, China )

Abstract: 2-(2-Hydroxy-4-methylbenzene-azo)-1-naphthol, fluorescent probe (NA-M), was synthesized
from 6-amino-m-cresol and I-naphthol, and characterized by 'HNMR, CNMR, FTIR, HRMS. The
selective recognition of AI’" by the probe NA-M and of F~ by the complex formed with AI’" (NA-M+AI*")
were analyzed, with the interaction mechanism between the probe NA-M and AI’* and F~ speculated. The
application of probe NA-M in practical samples was further evaluated. The results showed that in
V(methanol) : V(N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid)=9 : 1 solvent with pH=7.4, the
fluorescence of the probe NA-M and AI’" was significantly enhanced at 590 nm. The probe exhibited AI’**
detection limit of 8.4x10”7 mol/L with high selectivity, resistance to metal ion interference and good
sensitivity. Furthermore, A’ and probe NA-M formed NA-M+AI*" with a coordination ratio of 1 : 2,
which displayed a significant fluorescence quenching phenomenon after addition of F, which was
attributed to the capture of AI’" in NA-M+AI’" by F resulting in fluorescence changes. NA-M+AI*"
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demonstrated outstanding selectivity and anti-interference capability towards F~ by quenching the
fluorescence, with a detection limit for F~ of 9.5x10°7 mol/L. When the pH of the system was 5~10, the
probe NA-M exhibited a good effect in recognizing A’ and F~. The addition of AI’" and F alternately
could cause a reversible change in the fluorescence intensity. The probe NA-M could be used for sequential

recognition of AI’*

samples, the recoveries of Al

and F through the "off-on-off" transformation of the fluorescent signal. In actual
3* ranged from 98.8% to 107.0% with relative standard deviations (RSD) of

2.6%~4.3%, while those of F~ ranged from 97.8% to 101.4% with RSD of 1.4%~2.3%.
Key words: azoids; fluorescent probes; AP F; sequential recognition; functional materials
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B, 10 RS NA-M, IR 31% ;m.p. 185.8~191.8 °C;
"HNMR(300 MHz, CDCl;), d: 14.35 (s, 1H), 12.26(s,
1H), 8.45(d, J=8.8 Hz, 1H), 7.77 (d, J=8.9 Hz,

1H), 7.66~7.61(m, 2H), 7.59~7.54(m, 2H), 7.41(d,
J=8.8 Hz, 1H), 6.91~6.85(m, 2H), 2.41(s, 3H).

BCNMR(75 MHz, CDCly), d: 152.9, 152.8, 143.7,
135.4, 132.5, 129.7, 129.5, 129.4, 127.6, 126.3,
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1466, 1425, 1375, 1298, 1255, 1129, 879, 808,
ESI-HRMS , m/Z : C:H;sN,O,[M+H]" B it {4
279.1134, M 279.1124,
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1E 3 mL B NA-M+AP" (20 umol/L ) ¥ ¥ 43 3
A 20 uL AEBHE 7 (F . Br . I . CH;COO ., CO3 .
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Fluorescence spectra of probe NA-M in the presence
of different metal ions (a); Naked eye recognition
effect of NA-M to different metal ions under
365 nm lamp (b)

ME 1T RAEH, M54 NA-M 5 AP EAE
HIBF, 590 nm &b Y286 R EE N 15 a.u. 34 i
2050 a.u., HFHITHEMOE (K la), XEHT
REF NA-M 5 AP Z [H A5 FIL G R, KT H
FERITWRER, SRTABIL. Hi, Hihs)R
B SR B MPOEE, [FR A T HE
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Fig. 2 Fluorescence response of probe NA-M to A
presence of coexisted interfering metal ions
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HBUH W, FRIREN S AP R A T A TE
2.1.4 AT NA-M 5 AP %S5 R 4 R 5 #7
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MEL 4 o] LIE H, 500 B i R s I AE
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ZIETE 12 2 4B VEF .
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Fig. 4 Job's plot of probe NA-M and AI**
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Fig. 5 Fluorescence spectra of NA-M+AI*" in the presence
of different anions (a); Naked eye recognition effect
of NA-M+AI** to F~ under 365nm lamp (b)
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Fig. 6 Recognition ability of NA-M+AI’" to F~ in the
presence of other anion interference
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Fig. 7 Linear relationship of fluorescence intensity and
concentration of F~ (Inset is fluorescence spectra of
NA-M+AI*" solutions with different concentration
of F)

M 7T LLE S, BEE FRmA, JO6MmEZE
WREAR . FYREEAE 80~220 pmol/L ZZ[a], #¢)GomE
5 F ZEAFTE RAFIAPE R R . LG BN
y==3.11x+814.89, R*=0.98. % &Y NA-M+AI" X}
F AR 9.5%107 mol/L, FWIZAH NA-M+
AP FRRBIEA R U . AN, WE T AR
IR F A NA-MH+AP A & (19 28 Sh- 0] LSO 1
GEREI, A FOREERYEEM, 7E 508 nm ALY
Wi iR B2 28 T DS , A 392, 523, 552 nm AL A
Welds s B e o, H A5 RSN NA-M SO AR ] .
P NA-M+AP R FABLHZE F ol LA#i3E NA-
M+AP AP Y B AIFs IR BIRET NA-M.
2.3 #REt NA-M & AP*F0 F-#91E A HLH

Kl 8 AT NA-M Ay AT [m] e I A 2

ME 8 FTLVE i, seB A AP FI F Al 5 4R
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Fig. 8 Effect of alternating addition of A’ and F on
fluorescence intensity of probe NA-M

PInT i pl, i ISR T AR 2R, Ht,
PREF NA-M AT LU DOEME 510 “e-TF-57 5745,
FHFHE R AR Fo SERAAS AL 2 Fal DAl
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NA-M 5 AR F 2 ] o] G A VR FALHI AN &l 9 iR o
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Fig. 9 Possible mechanism of probe NA-M for sequential
detection of AI’" and F~

AN NA-M 50 O N 40515 AP
T L NA-MH+AP 454905 | 98 60 BE B SR 3U SC
X APTRIN ;. #E NA-M+AP T INA F G, T F
X AVASRECALAE ST, WA S NA-M+AL
i3k APTE R ALF; IR 3 NA-M, 512k
PERIENL, LN FAY e PEAS I .
2.4 % NA-M B9SEBRR A
2.4.1 &% pH xR4T NA-M 4k 69 %R

KT R R pH STREHERERI R, FEATR
pH 2% ol P B R EF NA-M O CIREE N
20 umol/L ) #4779 tmpi A . Z558 &8, Felk
% pH Ky 5~10 I}, %54 NA-M SHEG AP K F 23
R AFRIRCR , RUNZIRE AR pH il TG
242 F4NAM ELFEFERP WG R

1 R NA-M SR AETTIK RIS 22 46 I 1) 245
Heo MTRIAEH, APTHIEIBCRTE 98.8%~107.0%, H
SR HER2Z (RSD) N 2.6%~4.3%; F IR K
97.8%~101.4%, RSD N 1.4%~2.3%, Z55%W, &
£ NA-M F1Z& 41 NA-M+A P75 52 B i sl o B
A REAFRIPERE

F 1 BREF NA-M TESZBREE Sy v AYRD R 4G

Table I Determination of AI** and F~ in actual samples
; , 7 S 0
RIWAT B éf;fnf%; (ﬁ;ﬁ sk, RSP
Al WL 60.0 59.3 98.8 3.9

90.0 89.8 99.7 4.3
120.0 128.4 107.0 4.0
150.0 150.2 100.1 2.6
F FAETTIK 1100 111.5 101.4 2.0
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