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Abstract Trivalent chromium (Cr’") plays an important role in the metabolismof fats, nucleic acids, carbohydrates and
proteins. Moreover, Cr* " is considered to be a carcinogen and is extremely harmful to humans. Therefore, Cr’" fluorescent
probe L was synthesized by reaction of 8-hydroxyquinolinaldehyde with thiocarbazone. The probe L showed high selectivity
towards Cr** ion through the color of solution changed from colorless to yellow for naked-eye detection and significant fluo-
rescence intensity enhanced in CH;CN/H,O (V'@ V=1 : 2, Tris buffer 50 mmol/L, pH=7.3) solution. The 1 : 1 binding stoi-
chiometry between probe and Cr** was determined from Job’s plot, fluorescence titration, ESI-MS and density functional
theory (DFT) calculations. The association constant (K,) and the detection limit for Cr*" were found to be to be 1.00 X 10° and
2.85% 107 mol/L, respectively. Moreover, bioimaging experiments showed that L could sense Cr*" ion in living cells with a
fluorescence enhancement signal.
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Figure 1 Synthetic route of compound L
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Figure 2 Fluorescence responses of probe L (3.33X 107> mol/

L) in CH;CN/H,O (V' © V=1 : 2, Tris buffer 50 mmol/L, pH=

7.3) solution upon the addition of various metal ions (3.33X 10

mol/L) (Aex=296 nm)
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Figure 3 (a) Fluorescence emission spectra of probe L (3.33 X
1073 mol/L) in CH;CN/H,O (V' : V=1 I 2, Tris buffer 50
mmol/L, pH=7.3) upon the addition of Cr’*, and (b) linear rela-

tionship of fluorescence intensity at 430 nm of probe L as a func-
tion of Cr**

(a) Inset: Fluorescence intensity of probe L as the concentration of Cr*"

increase, solid line is a nonlinear fitting curve, R*=0.99125. (b) (3S/p)=
2.85X1077
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Figure 4 Fluorescence intensity of L (3.33X10™* mol/L) upon
addition of various metal ions (6.66 X 10 ~* mol/L) in

CH;CN/H,O (V@ V=1 2, Tris buffer 50 mmol/L, pH=7.3)
solution

The red bars: L with competing ion, blue bars: L with competing ion and
Cr3+
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Figure 5 'H NMR spectra of probe L (0.001 mol) with
Cr(NOs); in DMSO-dg (0~1.5 equiv. Cr’ ")
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Figure 6 Electron density maps of the frontier molecular orbital structures and band gap energies of probe L and L-Cr**
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Figure 7 Bright field image and fluorescence image of HeLa
cells

Bright field image HeLa cells incubated with L (20 pmol) for 30 min at
35 “C. (b) Fluorescence image of HeLa cells incubated with L (20 pmol/
L). (c) Bright field image of L (20 umol/L) treated HeLa cells again in-
cubated with Cr’™ (20 pmol). (d) Fluorescence image of L (20 pmol/L)
treated HeLa cells and with Cr*" (20 umol/L)
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Figure 8 SEM image of L and their complex with Cr**
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IR . i, Jou ol DL R A SR A e, 4n
HETEAT pH S258, JOB i 2k, A e tESE 2R, Xuept
ARLAT BL A B AT ]R3 (http://sioc-journal.cn/)_ N 2.
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