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JE, HUOCHRERAE Cu® IR R TTRE R, A2 e & FRm, FITIAE . W L 5 Q¥ g & w3
N 1.38X10* L/mol, KIFRA 2.34X 1077 mol/L, fi&-F-th 5 T AE 4141 (WHO)FLE U 7K Cu® I K75 B 20 pumol/L.
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Highly Selective Naked-Eye and Fluorescence Probe for Cu®*
Based on Carbazole Schiff-Base

Jin, Kun” Cao, Xin*
(“ College of Chemistry and Chemical Engineering, Liaoning Normal University, Dalian 116029)
(® State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012)

Li, Yingjun™* Li, Jiyang® Xu, Yongting”

Abstract A new fluorescence probe L based on carbazole Schiff-base for Cu?" was synthesized. The recognition ability of
probe L to metal ions was investigated by UV-Vis and fluorescence spectra. The experimental results showed that the probe L
in CH;CN displayed a distinct color change from yellow to colorless upon the addition of Cu®*, which can be directly detected
by the naked eye for Cu®". The fluorescence spectra showed that the probe L had high selective and sensitive recognition to-
ward Cu®" in CH;CN, the fluorescence intensity was increased with the increase of Cu*' concentration, and it was not af-
fected by other metal ions. The association constant between the probe L and Cu?" was detected to be 1.38 X 10*L/mol and
the corresponding detection limit was calculated to be 2.34X 10”7 mol/L. The detection limit of L for Cu** was far lower than
the maximum allowable level of the WHO limit (20 pmol/L) for drinking water. The results indicate that the probe L should be

applicable to the research on the environmental applications associated with Cu®*.
Keywords carbazole; Schiff base; naked-eye recognition; Cu?" fluorescence probe
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P E— BTHEREAR. EHai0f AR
KEIREH, DRITTCR 1 B FEN 2RE T R A Dy 2 A Jak
TR PRI 55488 B Rt . BRI Z
i RS Ak 5 0 A AT 2% o 6 T 1 4R
2 AR MR AR ARSI Cu® " (R RET B 7T
WIE RIS BT R R, AT A A R R R}
T BEMEEY L (Scheme 1), I Hirfb &9 L 1E
18 R T ELAT P AE A S A

e U0 2

‘NaOHIDMSO N POCl3
68.5% L 31.3%

1

g
Diaminomaleonitrile CN NC
acehc acid
Ethanol reflux, 3 h O O
0,
OHC 81.2%

B 1 REF L A s
Scheme 1 Synthetic route of probe L

1 ZBR5VHE
1.1 #RERIRA
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A 1.0 equiv. ARIMIBHE T, SAJETEH G T REIMT R
B R (A=365 nm)MEL AT E RSN, wE 1 By
R, FHRER L 9 CHSCN SO Cu' 5, 7EHYe I
ORI, BB R AR, AL ESE
BF R B T B AL fERAMT RS (=
365 nm)WMEERI, A Cu®' JFIEWR R EE, IMAKE
EREFIEHERILHE R, XRHKE L 5
Cu™" BAHGRIIVE /1. #REF L W AR S cu?, &2

(@)

(b)
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1.2 BRET L RO aefiR
1.2.1 %4t L i & -F a9 B iR 7

T HERES LN & R B R T R, IR
Ag'. AP, Ba*'. Ca’’. cd*'. Co’t. Crtt. cutt.
Fe’". Hg®'. K'. Li'. Mg®". Mn®". Na". Ni*".
Pb>". Sn*'. SPPTAN Zn® AR NI SRR, FEFIFH LA TT
DR SC G T R0 5% S e il AT RO M RE RO 9. R AR
JeRE(E 2a)SEER A5 R, MM Cu*' ZJ5/E 298 nm
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T, REF LR AMRISO IS To I AR k. 261 (B
2b)SREGLE R, HINA Cu*' 25, 1E 452 nm Abf5%
JE 5 FE BTG g, AR NS TR e SRR T
B, $REF L M2O6RBERES. mIkiisl, Bt &9 L
FEXT Cut B i R AR T
1.2.2 i) ek & Kk

I T T T ERET L X Cu® i R[] (1
3). SKIGLERR, 1570 s NWZARSF L POLsREAR
AR, IXRIZARSF L 2G50 AN SZ I 8] (1 5
Wi TR Cu A, Ezo%%%ﬁ@%‘ﬁ%ﬁ)ﬁ@iﬁiﬁ?&,
20 s i P IEoREE B AT TR, X RIREN L X Cu®' 1
i 92 B[] 4 20 s.
123 XBHTHI"

NTH—BHEAKEEREEFM Cu® HA7EH*E
Cu MsE ML, AT T TSR AR 7. SMERE L
) CH;CN (1.0 X 107° mol/L)Zr AN 2.0 equiv.
M E &S T 5 RIS E IC ] AR, (HRE S 7
SR 1.0 equiv. (1 Cu*'J5, 7865w BH B 1o
4). SRISZERERHY, EHETINE FAEERN, mRE L
) CH;CN RN Cu®' 5 % 60 5 A (R AR,
UL, e L X Cu®t RS R A B R P T A
1, e AEHE mR R R O e s B PR AT
124 TR AH Cu? 3T 4R4A L 32k bk 69 %06

£ CH;CN I, CREFIREN L BIIREAAL(1.0X

B 1 524k L CHCN %3(1.0 X 10 mol/LYH I 1.0 equiv. ASIF] BH B T & g0 (. i) 284k
Figure 1 Photographs of L (¢c=1.0X 10> mol/L) after addition of 1.0 equiv. metal ions in CH;CN
(a) Taken under daylight and (b) UV illumination (1=365 nm)
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Figure 2 UV-Vis (a) and PL spectra (b) of L (¢c=1.0X10""
mol/L, CH;CN) upon addition of 1.0 equiv. of different metal
ions (1.0X 107> mol/L) (Aex =298 nm)

10 mol/L), M 7 FEANIH) Cu® IR EE 2 FHRER L 5
RAPERE(E 5). POtk R, B Cu® IR KEE

EERN LR TR y=2.36258X10"%+3.25973 X
1074, R*=10.9953, JFilid it 58 8% & K, =
1.38X 10" L/mol(/& 6a), LAFREF L [¥1 8 YR¥GHEFEAIXT
PR Z2 A, WA L X Cu® B SR AR R Ay
234X 10" mol/L(I& 6b). FTfF&5 AL WHO FT e (1)
WK Cu Bk & (20 pmol/L). #R%F L A LA T
SE R KR Cu® K.
125 4 L5 Ccuraysesu X
NTHE— B RIREN L S Cu® 2 RIS A b, SR
SR B E SR (Tob’s Plot)PO TSP 2 () 4% &

I L+Metal ions
B L +Metal ions+Cu?*
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K4 HEEBEET.0X10 mol/L)F Cu®" (1.0X 10 mol/L)HAFHF 44t L (1 X 107° mol/L)7E CH;CN Y& i (11758 6 & 5 e 1

(Aex=298 nm)

Figure 4 Fluorescence response of probe L (1.0 X 10> mol/L) upon addition of various metal ions (2.0X 10> mol/L) in and without
the presence of Cu®" (1.0X 10> mol/L) in CH5CN solution (1., =298 nm)
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Figure 5 Fluorescence titration curves of probe L in CH;CN
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Figure 6 Benesi-Hildebrand plot of L-Cu®>* complexes (a) and
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KWK A 9298 nm, T 320~580 nm 7 B PR 5 6.

4Bl (Supporting Information) #£4t L () '"H NMR
A BC NMR i, 32648 AT L4 9 AT 9 i (http://
sioc-journal.cn/) I F %X,
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