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A Novel Rhodamine B Fluorescent Probe for Hg*":
Synthesis and Evaluation
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Abstract A novel fluorescent probe R based on rhodamine B was synthesized by the condensation of rhodamine B hydra-
zide and phenylglyoxal monohydrate, followed by reduction with NaBH,, and its structure was characterized by 'H NMR, "*C
NMR, ESI-MS, elemental analysis, and X-ray single analysis. It exhibited very strong fluorescence responses to Hg”" with
remarkably high selectivity for Hg?' over other metal ions. When the concentration of Hg?' was in the range of 5X 107~
210" mol/L, there was a good linearity between the fluorescence intensity and the concentration of Hg?". The fluorescence
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imaging experiments of Hg?" in MGC-803 living cells revealed its potential application in biological system.
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Figure 1 Fluorescent intensity of free R (10 pumol/L) and in the
presence of Hg?" (20 pmol/L) with different pH
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Figure 2 The colorimetric (a) and fluorometric (b) changes of
R (10 pmol/L) upon addition of Hg*"(50 umol/L) and other cati-
ons (50 umol/L) in 10 mmol/L HEPES/EtOH (V/V=4/6, pH=

7.0) solution
The two photos were obtained in normal light (a) and upon at 365 nm
using UV lamp (b), respectively
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Figure 3 Fluorescence spectra of probe R (10 pmol/L) to dif-
ferent metal ions (20 pmol/L)

BE—BHR T HE SRS TR He A3t He
ME P, FTA BT RSN 20 pmol/L, B fhfE
REAREL I NA [\ 1) 4 8 B 1, £tk B R
He* AER AR &8 S 7. WE 4 FafblEH,
HAFETFHET, e R X Hg® R B9 65 A
TREFAAE, TEIERET R X He® R A A BP0
Ae/1. Bk, thEY R &Sm0 98 ey i 1Y
He> #R%T.

123 TREKE Hg 3L &4 R 32 60k a9 %ok

7 10 mmol/L HEPES/EtOH (V/V=4/6, pH="1.0)i%
WA TEARH He WRE N ha R MTOLR S8
W W s FoR. fEARAEY) R KR S K (582 nm)
b, B He™ WP MR R, VR 5 0 0 5 A
o, XRB\EY R A He B RIAFHI4EE1ER.

BE— BRI RS RENE 6 Fiac)RW, Hg” WKELE

Chin. J. Org. Chem. 2016, 36, 2413~2418

© 2016 Chinese Chemical Society & SIOC, CAS

1201

@
<

N
<

Fluorescent Intensity

0
12345678 91011121314
Cations

B 4 HEEBEBETM Hg™ 20 umol/L)ILFEHHRE R (10
pmol/L) % 3 FE A2 4k

Figure 4 Fluorescence intensity changes of R (10 pumol/L)
upon the addition of different metal ions (20 pmol/L) in and
without the presence of Hg?" (20 pmol/L) of different ions react-
ing to probe R

From left to right 20 umol/L of (1) Fe*™, (2) Co*", (3) Mg*", (4) Zn*", (5)
AP*, (6) Na*, (7) Ni*", (8) Cr’", (8) Mn®", (10) Ca’", (11) Li*, (12)
Cd*", (13) Cu*", (14) Hg*" (black bars: R with different ions, red bars: R
with Hg?"and other metal ions)
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Figure 5 Fluorescence emission spectra of R (10 pmol/L) upon
titration of Hg? " (0~5.5 equiv.)
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Figure 6 Fluorescence intensity of probe R as a function of
concentration of Hg? (5X 107 7~2.5X10"® mol/L)
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Figure 7 Job’s plot of R and Hg®" ([R]+[Hg?"1=20 pmol/L)
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Scheme 2 Proposed mechanisms for Hg?'-promoted fluores-
cence enhancement of probe R
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Figure 8 Fluorescence images of Hg** in MGC-803 cells with
R

(a) Fluorescence images of MGC-803 cells treated with R (20 umol/L);
(b) Fluorescence images of MGC-803 cells incubated with R (20 pmol/L)
for 20 min, and then further incubated with Hg*" (20 pmol/L) for 2.5 h
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Figure 9 Single crystal structure of R
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WA, BRAMIEARZ 288 08/ A Bk E 5 515 2 P
BATAEMR, AMGEEE, WK -2%. mp. 215~216 C;'H
NMR (400 MHz, CDCLy) 6: 7.98 (d, J=6.8 Hz, 1H),
7.53~7.56 (m, 2H), 7.11~7.21 (m, 6H), 6.29~6.66 (m,
6H), 5.46 (s, 1H), 4.51~4.69 (m, 2H), 3.36 (q, J=7.2 Hz,
8H), 2.47~2.49 (m, 2H), 1.18 (t, J=7.2 Hz, 12H); “C
NMR (100 MHz, CDCly) d: 11.3, 43.1, 58.5, 64.9, 69.2,
96.7, 103.7, 106.8, 122.5, 123.0, 126.6, 127.3, 129.3,
131.3, 134.5, 141.7, 141.8, 147.8, 151.9, 151.7, 164.4;
ESI-MS  m/z: 577.63 (M + H ). Anal. caled for
C36HoN,O5: C 74.97, H 6.99, N 9.71; found C 74.92, H
6.88, N 9.77.
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4 Bh#1 Bl (Supporting Information) /% X% 2 /) 'H
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