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3,5-Dichlorosalicylaldehyde-o-rhodamine B Hydrazone:
Synthesis and Highly Selective Recognition for Cu*
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Abstract: A novel colorimetric probe, 3,5-dichlorosalicylaldehyde-o-rhodamine B hydrazone (L), for Cu** was
designed, synthesized. Its structure was characterized with IR, 'H NMR, “C NMR, elemental analysis and X-ray
crystal diffraction. The binding property of the probe with Cu** was examined by UV-Vis spectroscopy. The result
showed in acetonitrile/methenamine (pH 5.6) buffer system, when Cu* was added to the solution of 3,5-dichloro-
salicylaldehyde-o-rthodamine B hydrazone, a dramatic color change from colorless to rose red was observed, while
the other metal ions did not cause noticeable changes, which indicates that 3,5-dichlorosalicylaldehyde-o-
rhodamine B hydrazone had a high sensitivity single selectivity colorimetric recognition for Cu**. The detection

limit for Cu®* was 9.30x10™ mol - L by UV-Vis spectroscopy.
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Table 1 Different reagents for the measurement results for Cu* in environmental water (UV-Visible spectroscopy)

Detecting range / Detection limit /

No. Color reagent Measuring system
(pemol - L™ (mol - L")
1 Diethyldithiocarbamate CCl, 0.63~94 1.6x107
2 Neocuproine H,0 1.9~20 4.7x107
CHCl, 1.3~50 3.1x107
5-Nitrosalicylaldehyde-o-rhodamine
34 B hod HEPES/CH;CN (1:1, V/V) 5~15 1.29x107
ydrazone
5-Chlorosalicylaldehyde-o-rhodamine
41 B hvd CH;OH/CH,CN (1:1, V/V) 1~10 —
ydrazone
Rhodamine B hydrazide-o-ethylenediamine
5161 lerivati X HEPES (5 mmol - L) 0~10 2.70x107
derivative
6 Rhodamine B hydride ethyl 5-formyl-1H- 30% CHLCN/Tris-HCI 0.1-6 Lox10%
T18- L1~ 2x107
pyrrole-2-carboxylate schiff base ’ ’
3,5-Dichlorosalicylaldehyde-o-rhodamine CH;CN/Urotropine-HCl
7 0.5~10 9.3x10*

B hydrazone
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Z % SCHRUS 7 1 7E 250 mL = HUBSHE
A 9.58 g(10 mmol) & F}H B Fil 120 mL £ % 2]
J& N 24 mL — KA BE BERERNAR 2 h, S 58 K
J& Tl 25 A 3R, A 1 mol - L' 79 NaOH %5
PV pH (A R 9~10, 7 20t iR ik H >
WIEKEG, T, Sk 6.94 o, R
76% ., m.p. 296~297 °C(dec), TCZH 53 HT(CxHyuN,0,) %
WE (F531H)% . C,72.99 (73.33);H,7.51(7.47);N,
12.76(12.22), IR(KBr,em™):2 972(w), 2 365(w),1 693
(m),1 612(s),1 547 (m),1 513 (vs),1 467 (m),1 426
(m), 1 398(w), 1 374(w),1 358(m), 1 327(w),1 302(w),
1 216(s),1 116(vs),818(m),786(m),757 (m),698 (m),
'H NMR(CDCls,400 MHz): 8 7.93(m, 1H,Ar-H),7.48
(m,2H,Ar-H),7.10 (m,1H,Ar-H),6.45 (t,/=8.4 Hz,
2H, Xanthene-H),6.42(s,2H, Xanthene-H),6.30(d, J=
8.0 Hz,2H,Xanthene-H),3.61 (s,2H,NH,),3.45 (m,
8H,N(CH,CH,),), 1.17(t,J=8.5 Hz,12H,N(CH,CH,),),
3C NMR(CDCly, 100 MHz): 8 166.09,153.88,151.57,
148.96,132.41,130.09,128.06,128.01,123.81,122.9
4,108.18,104.87,98.12,66.00,44.43,12.60,
122 3,5-FUKWEEAE 2 FPHU] B B A 5 B

£ 50 mL B EESH A 0.457 g(1 mmol) &
FHE B BEAE 0.191 g (1 mmol) 3,5- =5 /K 25
ml oK LW BEFE WU 8 h, 5 SN 56 W | e s 7%
R AT A R R B A A A BIR B A A
0.453 g, 77#% 72 %, m.p. 203~206 C, JCER 73 Hr
(CasH3CLN,O3) SE A (3 531H)% . C,66.71(66.77) ; H
5.49(5.44);N,8.99(8.90), IR (KBr,cm™):3 358 (m),
2 965 (m),2 872(m),2 358(m),1 708 (m),1 651 (w),
1515(w),1429(m),1377(m), 1 238(w),1 134(s),1 091
(s),1 047(vs),995(s),880(m), 808(m),661(m), 'H NMR
(CDCl3,400 MHz): 6 11.47 (s,1H,phen-OH),8.82(s,
1H,N=C-H),7.98 (d,J=7.2 Hz,1H,Ar-H),7.54~7.48
(m,2H,Ar-H),7.14 (d,J=7.2 Hz,1H,Ar-H),7.24 (s,
1H,phen-H),6.94 (s,1H,phen-H),6.47 (d,/=8.4 Hz,
2H,Xanthene-H),6.47(s,2H , Xanthene-H),6.26(d , /=8.8
Hz,2H,Xanthene-H),3.33(q.,/=7.2 Hz,8H,-N(CH,CH,),),
1.16(t,J=7.2 Hz,12H,-N(CH,CH;),), "C NMR (CDCL,
100 MHz): 6 164.48,153.29,152.92,151.35,149.23,
148.91,133.78,130.56,128.84,128.75,128.55,127.87,
124.06,123.46,123.17,122.30,120.32,108.33,104.87,
98.23,66.28 ,44.33,12.56,
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£ L, 1l DMF % # €45 2 50 mL,

G-I FE M 2 vP W (29 0.05 mol - L) . FR
0.7 g Z¥sdE A, K B 229 50 mL, HHEh iR
P8 pHE 2 5.6, FHITA 50 mL £ 1R AT (1% % i 2R
FELRD)
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Table 2 Crystallographic data of probe L

Empirical formula C3sH3CLN,O5 Absorption coefficient / mm™ 0.247

Formula weight 629.56 Limiting indices -Bsh=<13,-14<k<14-19<1=<26
T/K 296(2) Reflections collected, unique 16 347, 5 641 (R;,=0.025 2)
Wavelength / nm 0.071 073 Absorption correction Semi-empirical from equivalents
Crystal system Orthorhombic Completeness 1

Space group P22.2, Max. and min. transmission 0.956 9 and 0.952 3

a/ nm 1.171 74(7) Refinement method Full-matrix least-squares on F?
b / nm 1.210 02(8) Data, restraints, parameters 5641, 0, 402

¢/ nm 2.235 13(13) Goodness-of-fit on F? 1.020

Volume / nm* 3.169 0(3) Final R indices [I>20(])] R=0.034 8, wR,=0.080 6

A 4 R indices (all data) R=0.047 8, wR»=0.087 7

D,/ (Mg-m?) 1.320 Absolute structure parameter -0.01(6)

F(000) 1320 (A0) s (AP)in / (€ nm™) 336, 172
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Fig.5 Absorption spectra of probe L (20 pmol+L™) upon addition of various metal ions (20 pmol-L™)
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Fig.6  UV-Vis spectra changes of probe L (10 pwmol-L™)
upon the addition of different amounts of Cu* in
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Table 3 Determination of Cu* in samples

Sample Added c¢, / (wmol -1 Found ¢, / (pmol - L™ Average recovery R / % RSD / % (n=11)
Xiangjiang River water 1.00 1.05 104.8 6.34
4.00 4.02 100.4 1.78
8.00 7.96 99.5 2.03
Tap water 4.00 4.01 100.2 1.30
3 él:!l: -io/l’.\. [11]Wen X D, Yang Q L, Yan Z D, et al. Microchem. J., 2011,
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