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A Fluorescence Enhancement Probe for Trivalent lons:
Preparation and Property

Hou, Shuhua Wang, Siqi Qu, Zhongguo Zhong, Keli Bian, Yanjiang Tang, Lijun™

(Department of Chemistry, Bohai University, Jinzhou 121013)

Abstract A novel rhodamine-based probe L was synthesized and characterized. The results showed that probe L acted as a
fluorescent enhancement probe for Cr’, Fe*' and ALY recognition in CH3;OH/H,O (V' : V=8 : 2, ¢(Tris)=10 mmol/L,
pH=7.2). L is highly selective to trivalent ions Cr’ ", Fe’and AI’* over other monovalent or divalent ions. Detection limits of
probe L for Cr**, Fe** and A" are 2.1 X107% 2.3X 107 and 4.4 X 10~* mol/L, respectively, which make it have potentially
application value in Cr**, Fe** and AI** detection in various water samples.
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Figure 1 Absorbance (A) and fluorescence spectra (B) (Ax=

530 nm) of L (10 umol/L) upon addition of different metal ions
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Figure 2 Fluorescence emission spectrum of probe L (10
pmol/L) to Cr*"upon addition of various metal ions in CH;OH/
H,0 (Aex=530 nm)
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Figure 3 Absorbance spectrum (A) and fluorescence emission

spectrum (B) of probe L in the presence of Cr’* with different
concentration (Ao, =530 nm)
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Figure 4 Change in fluorescence intensity of probe L (10
umol/L) measured in the absence and presence of trivalent metals
(Aex=530 nm)
15 #HR$tLiRgsd Crfy Fe®*. APAIRSI
FHEAUIRIE A L (1 mmol/L) HEEE T, FERE
BB T, W ety FelTL AP E 4% R AR
b, ARSI (365 n) RS T, RINEmE 7 L5k
BB L 7 FIERE R M0, AUEARHE AR
o W =A< TR R A BB (E 5), RPIER
Bt L AT A6 AR AR = 0 2R 2

blank L Fe* ¢+ APB+

Bs il =< e i Tk an
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B B 4546 433 T —Fh o e sm RAREE L, JExd H 45
AT TRAE. M T LAERRE/KY : V=38 : 2, ¢(Tris)=
10 mmol/L, pH=7.2]4& R H I LM NOGIE. WFIT K
P RE L = &R 7(Cr 7. Fe L AP EA R
UFIIE RN s I RBUS, AZH e &)@ E T/
— M4 BB TR, L X Cr L Fel o AP A
B4R 514 1.4X 1074, 9.5X 10 A1 3.6 X10 % mol/L; %
JERG PR 2350 A 21X 1074, 23X 10 * fl 4.4x10*
mol/L.

3 XIERST
31 E5EHA

500 NMR #% i3RI (ZEE Bruker 2 H]); MAL-
DI-TOF MS %5 4 Bl K AT I [8] 5 1% 4% (Bruker attoflex 111
smartbeam, Germany); & 43 6 G 1H(O70CRT, g
=FP).

K IE = H M -NN NN DY SR IR N RO R IS
(HBTU)W B BTz T, &1k 5m) ¥ o B = 17 6 43 #r 4t
B BRI E TR, &8 & P AP 3hE T
afi g oK1
32 HEMLBERK

ZFH B (479 mg, 1.0 mmol)fil 2- 4 JE 2.1 (94
mg, 1.3 mmol)iA T T &Mk, IAZRH =%
- NN,N',N'-PU FE IR 7S S i R i (HBTU) (568 mg, 1.5
mmol) 1 = Z.i%(152 mg, 1.5 mmol). 7£F R N iR %M,
HZ EIR(TLOMREE, RN EA G, WAt EZiRaa
G [E 4 349 mg, YN 70.5%. m.p. 268.7~269.5 C; 'H
NMR (500 MHz, CDCLy) 6: 7.92 (dd, J=6.8, 2.9 Hz, 1H),
7.44 (dd, J=6.8, 2.9 Hz, 2H), 7.10 (dd, J=6.8, 3.2 Hz,
1H), 6.48 (s, 1H), 6.46 (s, 1H), 6.40 (br, 2H), 6.29 (br, 2H),
3.38~3.33 (m, 10H), 3.12 (s, 3H), 3.07 (t, J=6.9 Hz, 2H),
1.18 (t, J=7.0 Hz, 12H); *C NMR (100 MHz, CDCl;) §:
168.3, 153.7, 153.2, 148.7, 132.3, 131.0, 128.9, 127.9,
123.7, 122.8, 108.0, 105.6, 97.7, 69.3, 64.7, 58.4, 44.3,
39.1, 12.5. HRMS (ESI+) caled for C;;H;33N305 [M+H]+:
500.2908, found 500.2920.
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1.0X 107 mol/L MU, SRJGH HEEFARE M 1.0X107°
mol/L ¥, LA IRZEMHAKCAHEH, Fifi] 5X107° mol/L
B T (ZnClys Pb(NOs),« Cu(NOs),*3H,0. FeClye
4H,0. NaCl. Fe(NO3);*9H,0. Cd(NOs),*4H,0. MnCl,.
Co(NO;3),*6H,0 + Ni(NO;),*6H,0 . Cr(NO;);*9H,0
AI(NO;);*9H,0. AgClO,;. Ba(NO;),+ Sr(NO;),« HgCly.
KNO;.MgCly), LA &H. MR =i, iy 1
cemX1 ecmX4 cm A AN, REUE 3, BokMksEs 5
nm, RFHEETE 10 nm, PRI dex N 530 nm, T 550~
750 nm Y& BB P9 A 2% .

%4 Bh #1 %} (Supporting Information) #£%F L 1 'H
NMR. "C NMR Fl& 5 g e, LR ERER Lo Fe''
AP TR BE L 3K s bt R T DL G g AR I R
(http://sioc-journal.cn) b %X,
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