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Synthesis and Properties of Novel Rhodamine B-Based Fe™ Fluorescent Probe
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Abstract: A novel Rhodamine B-derived fluorescent probe (RhB-P) was synthesized through two steps with
Rhodamine B, hydrazine hydrate and benzaldehyde as the raw materials. Fourier-transform infrared spectroscopy
and 'H-nuclear magnetic resonance spectroscopy were utilized to invesligate the chemical structure of RhB-P.
UV-vis and fluorescence spectroscopy demonstrated that the probe RhB-P recognized Fe’*
in the V(acetonitrile) : V(H,0) =1:1 solvent,

the fluorescence titration and Job’s plot revealed that RhB-P combined with Fe'

with high selectivity
and the colorless solution turned into the pink one. Meanwhile,
into a stable chelate complex of
n(RhB-P) : n(Fe’*) =1: 1, and the fluorescent intensity of the complex solution displayed a positive linear
relationship with Fe’* concentration in the range of 0.1 wmol/L to 20 wmol/L with 0.193 pmol/L of detection
limit.
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Fig. 1 Synthesis route of RhB-P probe

1.2.1  RhB Bty & & R JHSCHR ™ & o %,
HEHHFRHL 1.0 g (2.07 mmol) () RhB, ¥ H % it T
40 mL ZBErf g S A PR e THE = B . A
KRG (I mL) 5 h G HEM LA AR, Hie
I B R A A ZE R K O R TR
W, AT HLIZE FHTE K B B A 4, i B O 28 R
AR VORI EE) c VO ) =1 4 59375 W 5 45 4
N R AR 775 83.72%
1.2.2 RhB-P# 4t 89 & & % 457 mg (1 mmol)
RhB-NH, & F 10 mL JE /K Z g, 22 18 FH i & ]
Ui, A 0.5 mL 7K B T I 3 35 oK I PR A i Ak
bl I O S Tl A S B VR N S JE R
FETUIE I JOK CBEPES 3 U0, 2l T a5 T4,
B EE A A, %R 63.79%.
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1E A8 Homp AR e 21 A8 % 3% (Fourier transform
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i, BUE HHE Y 4 000 em™'~500 em™, LLIH AT
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PREF RhB-P (9 28 £ 1R U RE J1 o SR 920606 3%
(fluorescence spectrophotometers) A FE SLM A
], FLO910MO14 %4 ) , &% B 471 4 J ¥l 4 560 nm~
680 nm , ¥ & I K S 560 nm , 8 & G BELE I K G
e sy 5 2.5 nm A1 S nmo FREL— %€ & 1 FeCl,
I — Bh 4 Jm W T R b e Bk
40 pmol/L IR A VA WL, FREL— 22 1 4R £ RhB-P,
Bic il B 40 wmol/L IR AW o 43 3 HL 3 mL L ik
PRI SR IR & R AR 24 2 20 pmol/L.
RA A, T #E 30 min J5 KOG,/
MHSeom RGeS RE T T,
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Fig. 2 FT-IR spectra of RhB-NH, and RhB-P

2.1.2 34t T4 'H-NMR & 4= %f RhB-NH, i
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LAY, B g 550 R A, s an s
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NH.) , 3.30 (q, 8H, NCH,CH;) , 1.12 (t, 12H,
NCH.CH;) . 9FP & F I b Ry 1:2:1:2:2:2:
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Fig. 3 'H-NMR spectra: (a) RhB-NH., (b) fluorescent
probe RhB-P
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Fig.4 UV-Vis absorption spectra of RhB-P for

several metal ions
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Fig. 5 (a) Fluorescence spectra of probe RhB-P with different metal ions, (b)fluorescence response of RhB-P prode to various

metal ions with Fe™, (c) fluorescence spectra of RhB-P upon various concentration of Fe™,and (d) linear relationship between

fluorescence intensity of RhB-P probe and Fe® concentration
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2.3 RhB-PR$TEFe"HEEHR

h T 2B Fe't 5 RhB-P £ 51 2 [8] 1) 4%
G R RS I i 2 A (B ST RhB-P
5 Fe’ iy Bk BE AR 15 40 pumol/L, Bl 5 Fe® FE /R 434X
AN T A0 | 1R 2R 1) 9 i 1 il 2 A8 Ak, A&l 6(a)
Jii7R o 24 Fe’ [ EE IR 43 80K 0.5 ), 28 5F RhB-P 5
Fe'7E 586 nm Ab 2 I A0 FE i KAH , FRWIEREHE
WG Fe B4 A HR 101, HED 465 07 T fig
wE 6(b)FTR .
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Fig. 6 (a) Job's plot of fluorescent RhB-P probe and
Fe**, (b) coordination reaction mechanism of
RhB-P probe with Fe™
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