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DMX-300 ('"H NMR "C NMR Bruker ) ; ESQUIRE LC-MS (
Bruker ) ; U4100 ( ) ; Model pHS3C  pH ( ) o
1.2 B (RWZ)
B ( RWZ) 1748 o 3.0 mmol( 1. 38 g)
40 mL 15 min 4.0 mmol( 0. 49 ¢) 2- 9h
30 mL 1.3 ¢
77.3% RWZ Scheme 1. 'H NMR(400 MHz CDCl,) 8:9.01(s 1H) 8.46

(m 2H) 7.95(m 1H) 7.51(m 2H) 7.21(d 1H J=6.9 Hz) 6.58(d 2H J=7.8 Hz) 6.37(d 2H
J=7.7Hz) 6.29(dd 2H J=8.9 2.5 Hz) 3.33(q 8H J=7.0 Hz) 2.36(s 3H J=5.8 Hz) 1.16(t
12H J =7.0 Hz); "C NMR (400 MHz CDCL,) & 167.14 160.66 153.64 151.72 150.62 148.76
144.37 142.70 132.75 130.55 128.38 124.20 123.27 107.82 106.47 97.82 67.35 44.35 17.20
12. 68; MS( positive) m/z 1560. 3 :561.3( M+H *) 583.3( M+Na ).
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Scheme 1 The synthesis of probe RWZ
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RWZ AgNO,Pb( NO,) , NaNO,.KNO, .BaCl, .ZnCl, .

MgCl, . CdCl, . HgCl,+ CuCl,. NiCl,. CaCl, AICI, 1.8

o pH = 7.2 L5
Tris-HCl RWZ(20 pmol/L)

. le + 5 1.2
(20 pmol/L) RWZ 552 nm £ 09 Ag', Pb¥, Nat. K-,
2 Hg?, Cd*, Ba*, Zn*,
19 h E Mg, Pd¥, Ca¥, AP,
) < 0.6 Cr*, Fe**, Pt*,
; Cu " only RWZ
19 h " ,,
RWZ Cu2 : 02000 300 400 500 00 700 800
. A/nm
( 1 2) . I pH=7.2  TrisHICI
2.2 RWZ
RWZ Fig. 1 UV-Vis absorbance of RWZ in Tris-HCI buffer
pH =7.2 Tris-HCI solution( pH =7. 2) upon addition of metal ions
RWZ(20 wmol/L) Ni**  RWZ (20 wmol/L)
Ni** RWZ  Ni**
( 3) o

2.3 pH RWZ RWZ +Ni’*

B pH v, 4 RWZ (20 pmol/L)  RWZ
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after 19 h

2

RWZ

Fig.2  Color of RWZ and RWZ with different metal ions

I RWZ+metal ions
[ RW/+metal ions+Ni2'

0.9

0.6

Absorbance/a.u.

12 345 67 8 910111213141516 17 1819

3 Ni** RWZ
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Fig.3 Metal ions selectivity of RWZ in Tris-HCI( pH =

pH =

7.2) aqueous buffer solution

1. only RWZ; 2. Ni**; 3. Ag*; 4.Ph**; 5.Na*; 6.K*; 7. Hg®*;
8. Cd**; 9. Ba**; 10. Zn**; 11. Mg**; 12. Cu®*; 13. AI*%;
14. Ca**; 15.Pd®*; 16.Cr**; 17.Fe**; 18. PP2*
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Fig. 4 Ultraviolet absorbance of RWZ in the

absence( M) and presence( @) of Ni’"in different

pH buffer solutions

(20 wmol /L) +Ni** (20 wmol/L) 552 nm pH (3.3~10.1) o
4 pH 3.3~4.9 RWZ RWZ
0 RWZ .
Ni** (20 pmol /L) RWZ pH 3.3~10.1
. pH=7.2 Tris-HCI RWZ Ni*"
RWZ o pH=7.2  Tris-HCI
2.4 Ni’* RWZ
5 pH=7.2  Tris-HCI RWZ(20 pwmol/L)
Ni** Y =0. 02755 +0. 00463 X r=0.9897 RWZ Ni’*
0.5 pmol/Ls
2.5 RWZ Ni**
( Job’s plot) RWZ  Ni** o RWZ  Ni**
20 pmol /L Ni** 552 nm
( 6). Ni** 0.5 RWZ  Ni**
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552 nm ( B)

Fig. 5 Absorbance spectra of reaction solution of RWZ in Tris-HCl buffer solution( pH = 7.2) with different

concentrations of Ni**(A)  the corresponding absorbance at 552 nm as a function of Ni** concentration( B)

RWZ  Ni** 1:1 . ESI-MS
RWZ Ni** ( 18) . (m/z=620. 1
RWZ +Ni-H *) RWZ  Ni** 1:1 . Job’s plot
o Scheme 2 o
0.8
0.6
3
2 04}
g
2
2
< 02}
0.0t :
0.0 0.2 0.4 0.6 0.8 1.0

n(Ni?*)/n(NP*+RWZ)

6 RWZ Ni’*  Job’s plot
Fig.6 Job’s plot of the complex formed by n( Ni**) :n( RWZ + Ni**)
The total concentration of RWZ and Ni** was 20 wmol /L

Scheme 2 Proposed binding mode of probe RWZ with Ni**

2.6
RWZ o :
o 5 mL 3.7 mL <260 pL Tris-HCI
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\ Ni** 30 min 3 mL 1 cm
RWZ( 20 pwmol /L) 15 min Ni** o
Ni** Ni** RWZ  Ni**
o1 95.8% ~96.3% 5.0%
1 (n=9)
Table 1 Determination of Ni** in samples( n =9)
Sample ¢( Ni?* added) /( pmol*1.7") ¢( Ni** found) /( pmol*L~") Recovery/% R.S.D. /%
Lake water 5 4.79 95.8 3.2
8.67 96.3 4.3
B. 2— “off-on”
B (RWZ). ?
“
( Supporting Information) RWZ Ni** ESI-MS (‘http: //yyhx.
ciac. jl. en/) o
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Synthesis of a New Rhodamine-Based Probe for
Selective Detection of Ni** in Aqueous Solution

HUANG Qi*"° SONG Haohan® WANG Xiao° PANG Lanfang” ZHOU Yanmei®
( “State Key Laboratory of Marine Environmental Science of China
"College of the Environment and Ecology Xiamen University Xiamen Fujian 361102 China;
“Institute of Environmental and Analytical Sciences College of Chemistry

and Chemical Engineering He nan University Kaifeng He nan 475004 China

Abstract Molecular spectroscopy has the advantages of high sensitivity and simple operation. Therefore it is
significant to develop a probe with high selectivity for nickel ions( Ni**) . In this paper a novel molecular
probe was designed and synthesized from rhodamine B  hydrazine hydrate and 2-acetylpyrazine for the
detection of Ni’* with excellent selectivity in aqueous media. Simultaneously the probe rhodamine B amide
derivative( RWZ) can achieve “naked eye” recognition of Ni** in aqueous solution. Furthermore the probe
shows high sensitivity to Ni’* with low limit of detection( 0.5 wmol/L) indicating that the probe can be used
for detection of Ni** in aqueous solution.
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