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Synthesis of Novel Rhodamine B Fluorescent Probe and
Recognition Study to Fe**

Meng, Wenfei Yang, Meipan Cheng, Zhao Li, Shaoni Yang, Bingqin*
(Key Laboratory of Synthetic and Natural Functional Molecule Chemistry of Ministry of Education,

Department of Chemistry, Northwest University, Xi'an 710069)

Abstract A novel thodamine B derivative L1 was synthesized facilely by the condensation reaction of rhodamine B hy-
drazide and 3-aminopyridine, and its structure was characterized by '"H NMR, IR, HRMS-ESI and X-ray techniques. The rec-
ognition properties of the target compound L1 with metal ions had been investigated in water solution by the fluorescence
spectrophotometry. The results showed that the probe L1 exhibited the selective colorimetric recognition to Fe®'than other
metal ions. When the concentration of Fe*" was in the range of 1X1076~9X 10"® mol/L, there was a good linearity between

: : . +
the fluorescence intensity of the probe L1 and the concentration of Fe*".
Keywords fluorescent probe; rhodamine; iron ion; recognition; fluorescence response
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Table 1 Effect of molar ratio of raw materials on the yield

RN RGEL 1001 1.5:1 20:1 25:13.0:1

PR 462 56.6 656 634 574
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FILMER IR A e, . . 1 Fe’ IS
7E 588 nm AbZG AT I AR, FE SO AR
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SERFTIT. MRS FEJEE 7 Na', K'Y, Mg™', Ca*',
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Figure 1 (a) Fluorescence response of probe L1 (20 umol/L) to
different metal ions; (b) Fluorescence emission spectrum of L1
(20 umol/L) upon addition of 20 pmol/L various metal ions in

and without the presence of Fe**
1,Na'; 2, K'; 3, Mg*'; 4, Ca*"; 5, Cr''; 6, Hg?'; 7, Cu*'; 8, Ag'; 9,
Co?"; 10, Mn®"; 11, Cd*"; 12, Ni*"; 13, Pb*"; 14, Zn*"; 15, F**
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5 Fe’ fE e RAFII4 S 1EH.

2000

1 @

1500

‘ 1.2 equiv.

1000 4 0 equiv.

Fluorescence intensity

T T T T T T T T T
580 600 620 640 660 680
Wavelength/nm

2000

1500 | °

1000 -| °

500

Fluorescence intensity

T T T T T T T

0 5 10 15 20 25
[Fe*/(umol * L]

B2 (a) L1 (20 umol/L) iZHi AN Fe’ " (1586 K 5l i 1) A%
I, (b) L1 [ZOC RIS Fed R R B (ORI
K240 550 nm, KSR : 588 nm)

Figure 2
pmol/L) in the presence of Fe** with concentration increased; (b)

(a) Fluorescence emission spectrum of L1 (20

Emission spectra of compound L1 as a function of Fe** concen-
tration (Aex =550 nm, A, =588 nm)
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Figure 3 Fluorescence intensity of L1 as a function of concen-
tration of Fe** (1X1076~9X107% mol/L)
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Figure 4 Job's plot of probe L1 and Fe* "
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pH £ 7~8 2 [8], # Gt Rl pH ¥ ik, 1] fg &
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Figure 5 Effect of pH on the emission intensity of L1 and its
Fe**-complex at 588 nm
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3 KEES
31 FEMNRSRFT

WRS-1A  BE 9 ml s A (EIRE 3 B2 AR A
B 22 7); Vario EL CHNOS JG 2 20 A3 (1 [ 3 0% 8 o0
I HT RGN T]); INOVA-400 B S A% RIS LR (TMS 1E
WFR, £ Varian 24 7]); MALDI-TOF MS 5§
AT B 8] i (Kratos AXIMA-CFR plus Shimadzu Co.
UK); Bruker SMART APEXII-CCD X 54k 85 RS
(B[R A6 70 A ] ); F-4500 98650 66T H( AR H L
#)).

BT R Sk P A A A all, — S LR L A
TR B, Al K (L B T AR, A )E B T O I
NaCl, KCI, Co(NO;),*6H,0, Cu(NOs3),*3H,0, Ni(NO;),*
6H,0, Cd(NO;),*2H,0, Fe(NO;);*9H,0, Mg(NO5),*6H,0,
Mn(NOs),, Zn(NOs)*6H,0, Ca(NO;),*4H,0, HgCl,,
Cr(NO;)3*9H,0, AgNO;, Pb(NOs),, ¥ T4l K 5.

3.2 EW L1 BERINEHRIE

&Y L1 (A, K 0.96 g (2 mmol) % P B Al 5
mL R OB =R, BEEE R N = U
(1.5 mL). [N 6 h. RV EI 20, RAARRE 2
TR O ) S AR, TR E Y 1R AV
ZBET. F . K 0.374 g (4 mmol) 3-ZFEREBERT 10 mL
PICIEMANEEY 1, BN 1.5 mL = 4. iz
83 “C XV 4 h, TLC M5 e WEFE. e 5E s, KRG
RAVKAK R, SR BEA L, A HUAH DA K se ik,
TOKBRIREE T, WR4E 5 A 2T alitb 432 0.68 g (b &)
L1, AR K, 7% 65.6%. mp. 226~227 'C; '"H NMR
(CDCls, 400 Hz) &: 1.14 (t, J=8 Hz, 12H), 3.32 (q, J=38
Hz, 8H), 6.25 (s, 2H), 6.30 (d, /=8 Hz, 2H), 6.64 (d, J=
8.0 Hz, 2H), 7.08~7.11 (m, 1H), 7.20 (q, J=38.0 Hz, 2H),
7.43~7.55 (m, 2H), 8.02 (d, J=8.0 Hz, 1H), 8.09 (s, 1H),
8.33 (d, J=4.0 Hz, 1H); IR (KBr) v: 3037, 2967, 2925,
1693, 1612, 1544, 1514, 1473,1423, 1347, 1265, 1117,
944, 862, 789, 756, 701, 630, 575, 533, 456 cm '; °C
NMR (CDCl;, 100 MHz) J: 6.89, 38.63, 61.87, 92.00,
99.88, 102.49, 117.67, 117.77, 118.40, 122.63, 122.93,
124.64, 127.56, 127.87, 128.68, 141.74, 142.45, 143.18,
147.33, 147.56, 162.22; MALDI-TOF MS m/z: 519.2745
(M+—|-1). Anal. caled for C33H34N,O,: C 76.42, H 6.61, N
10.80, found C 76.58, H 6.72, N 10.96.

3.3 k& L1 BRI EH

B XS ZRAT IR R AL S L (1 AR g R R
T8 5 & (Monoclinic), P2(1)/c AR, L&) L1 (1)
ﬁ?]ﬁ\:j‘] C33H34N402 (Mr:51864), E%H@%%ﬁj\j a—
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2.548(3) A, b=12.527(3) A, c=17.484(4) A, a=90.00°,
£=93.155(5)°, y=90.00°, V'=2744.1(10) A?, D.=1.255
Mg/m’, x=0.079 mm "', Z=2, F(000)=1104, Y:J: Mo
Ko $£6(1=0.071073 nm). &K1 R =0.0941,
WwR,=0.2106; it &5 [XF: R, =0.1968, wR,=0.2900, 1
T 1.63°~5.09°, & KT =% 0.784, GOF=
1.030. AT A/ AR A5 13602/4873, $14 772 w0-26,
HRATH ISR P A AT AR, K& 7% Full-matrix
least-squares on F°. Cambridge Crystallographic Data
Centr (CCDC): 932994. ShiARZERIUNIE 6 FR.
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Figure 6 Crystal structure of L1
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(-1 e ffy 42.3°. L AR5 40 th L #id i SHELXTL
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34 REAENE

AT L1 FEEIC A 2 X 10 mol/L ¥, 42J
R AKEL 2610 mol/L V. #REF L1 ¥ 1 mL
BT 10 mL He i, AR5 70 I S AN [ 462 8 725
T, I ZEROKIRRE R ZI . kAT HR & 14,
WE AR e GRBENE, Pt WREERREE. Job iif
A5 S pH RMHRER > 1 9GRS 520, pH H 1
mol/L HCI 1 NaOH fi74.

MRS =30, FE N 1 em X 1 em X4 cm A7 9¢
P oL, Sk BRg s e 2.5 nm, KETBR4ETEE 5.0 nm.
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560~700 nm i [l P 460 96 .
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