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A Schiff Base Fluorescent Probe for AI’*: Synthesis and Application in Living Cells Imaging

CHEN Xi' LISi-Yuan’ WANG Yuan' WU Wei-Na™' CHEN Zhong™~*
('College of Chemistry and Chemical Engineering, Henan Polytechnic University, Jiaozuo, Henan 454000, China)
(*School of Materials and Mechanical and Electrical Engineering,
Jiangxi Science and Technology Normal University, Nanchang 330013, China)

Abstract: A fluorescent probe 1 has been synthesized by the Schiff base condensation of 4-(diethylamino)salicylal-
dehyde with oxamic hydrazide, which has been carefully characterized through '"H NMR, “C NMR, and electrospray
ionization mass spectrometer. Probe 1 exhibited a quite weak emission at 495 nm, which could selectively and sensi-
tively recognize A1’ from other cations by a notable fluorescence enhancement. The limit of detection of probe 1 for
Al was as low as 1.44 pmol-L™", indicating its high sensitivity. Based on theory calculation results, probe 1 is pro-
posed to coordinate with Al with the ratio of 1:1 in a tridentate mode. Moreover, the probe was applied to imaging

AT in living cells.
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Fig.1  Synthetic route of probe 1

1 SLIGERsy

1.1 AR

JIF A S 56 A 1 110 500 30 T LA 3 2o 7 o 2y
B AT ST E A, O o — 2 b B 5 4l
o DT BN A R an = IR (DMSO)
& Rt 1% a1 R, 1 H Macklin 22 F L K R
MILIPORE 4b# it i M 4l 7K . JCZ 4 M1 #E Vario EL
TEE ML EEFT . NMRIEFE Bruker AV400 NMR
W i 2L R A A5 . 28 6% 1% #E Varian CARY
Eclipse 77 6 0% BE i 1 2 o H W55 HL 5 T 3
(ESI-MS)¥E Bruker Daltonics Esquire 6000 Jit %1% I
AF . TE Zeiss Leica {5 B V5 55 25¢ Mo/ FHHOLIL R
LR RS E RIS POEEIE . pHIE PHS-3 K
wpHITIE S . ZOWEIEEHE H Origin FAALAL
1.2 RE1HEK

¥ 0.193 g(1 mmol) 4-( .2 2 3k) /K i85 F110.103
(1 mmol) Bk A 100 mL JC /K £ BEE f# o 7E 250 mL
[ JES 6 P AN E RT3, 90 °C R K2 4 h, s B Wl sz
R FE . B SE R, VA B0 2 A I, A o [ AT
W F RS B P K OB, 15 3 0 [E
& . 'H NMR(400 MHz, DMSO -d,): 6 12.13(s, 1H,
NH), 11.31(d, J=15.15 Hz, 1H, OH), 8.51(d, J=5.05

Hz, 1H,CH=N), 8.26(s, 1H, NH,), 7.39(s, 1H, NH,),
7.15~7.99(dd, J=6.07 Hz,2H,NH,), 6.26(m, 3H, Aryl-
H),3.33~3.38(d, J=9.02 Hz,4H,2CH,), 1.08~1.11(t, J
=6.76 Hz,6H,2CH,). "“C NMR(101 MHz, DMSO-d,):
8 162.26,160.37,156.29,152.85,150.92,132.37,106.68,
104.25,97.85,44.28,12.99, C,,H,N,0,7C % 7 #Hrit
BAH (%): C 56.10, H 6.52, N 20.13; SZ 5 {1 (%) C
56.18;H 6.28;N 20.24, ESI-MS:m/z=279.151 4 [M+
HJ'.
1.3 REH 1R MR

B AT 17T DMSO 45 1 mmol - L AR ET i
W BE LAY AP S 0 A S0 A AR R
DMSO-H,0(2:8,V/V,pH=7.4), UL 20 pL HHREHE
W, A GE B ANO,), 7K ¥ ¥ (1 mmol - L), J
DMSO A Z 5 mL, FL/r R A G A T986R
14 &EBFEEMIR

SIRE TR AP S 4R Wt s B
5 PSR ERE B3R DMSO-H,0 1R & h k4T . ¥
AgNO, ., AI(NO,),,Ca(NO,),,Cd(NO,),,Co(NO,), . CrCl,
Cu(NO,),. Fe(NO,),. HgCl,. KNO,, Mg(NO,),, MnCl,
NaNO,,Ni(NO,), . Ph(NO,), . Zn(NO,), 53 5| 7% fi#t , i il
BV BE R 1 mmol - L7 & B K45 W . TR BER R
390 nm, FE4% 56 )% 5 nmo



#1034

R BRAT  — TR I AL SO R A 8 B A0 A5 0 1995

TEGE L UL & R B P B s g8, ) 2
mL [ DMSO-H,0 & & H il A 20 L ¥ 4 1 mmol -
LR LI T3 He e L AR VR 43 5 A 60 L
AP (1 mmol - L) Al 60 L H: & % W 4 J8 B 7 (1
mmol + L), M5 495 nm Zb 5 EHEE o 78 AL
S, 76 2 mL Y DMSO-H,0 /R & v, Bt 20 WL vk Ji
K 1 mmol - L 45 1E] L AP, F i R R AN
WA AL, T 52 495 nm Ab B9 HEGIRE . 7E3E
452865 18] 2 mL DMSO-H,0 {& & th i A 20 wL ¥
FE R 1 mmol - L7 A 5 &1 1 7 WA 60 WL ik M 1
mmol - L™ (1Y AI(NO,), 7KW , P8 5 FE43 A A 80 L.
W 1 mmol - L7 B BH &5 14 W : Ag™ . Ca™ . Cd™ |
Co™ .Cr** . Fe¥* \Hg” \K* Mg Mn* Na" Ni*  Pb* .
o R E R d S
1.5 ‘ARaE R &SEE

TEH Hela 21 il AR FE X 52, £33 5747 Hela 2 i
(1 1% % ML 43 530 A ¥ B2 2 0,10, 20, 30 Fi 40
wmol - L AYHEEF 1,37 C R EEFE 24 h i, il o MTT 7%
N5 A T

BEEREE 120 pumol - L) 5 19 Hela 20 B Jin A )
A 10% it 4 17 19 Dulbecco 2 R Eagle 15 57 5t
(DMEM)H 5557 30 min, %8 ARG IR EEH VR 3K Br &

960 -

AP

800 |

640 |

480 |

Intensity / a.u.

320 F

160 Zn*

Wavelength / nm

0
425 475 525 575 625

S RE AT VO R A S . I A 20 wmol - L
(AL 7E 37 °CH535% 30 min Ji5 , TR AT 9O G MAZ .

2 #R5iT

21 REI1WELEEBFIRA

B, BATIE THE 1 5% WA BB Fhwe
JGHA Y . £E DMSO-H,0(2: 8, VIV, pH=7.4)H s
BREF 120 wmol - L) 7E 390 nm 38 & P K F L% .
TANA APJG , 7E 495 nm AMIEE I B T8 IR R0
SREEREIN . FLFE 365 nm AERANT T, A AR T ULE% E|
VAR P TG (58 Sy i 4 (18] 2a 4 1) BR Zn BEAS S
T AR V5 VAU D R Il 3 5 (24 Ry Jom AL BsF i 8 149 1/
8), 'E B T Ul Ag" .Ca® . Cd* . Co™ .Cr’ | Fe™ \Hg™ |
K" \Mg* .Mn* Na" Ni>*Fl Ph>, %HEEF 966 4 5 o5
Wi, BOZERER TSI AP BRI . AT DI
KPR AP CIRET .

HV I E T ERER 15 AP SR T A 2b
Fios o SEE 5 R BoR  FREE 13 # 2] DMSO-H,0
RZE A 60 wmol - L™ (1 AP VE W5 , H: 495 nm 4k
(18 72 S it P85 I st () ) 348 o B 8 38 58, 20 miin Ji5 26
5 BE R B . PR IL, R BT 16 AL (R o S [R] Sy
20 min,

800 )
750

700 F

650 |

Intensity / a.u.

600

550

500 L ) L ) L ) |
0 5 10 15 20 25 30 35
Time / min

B2 (a) BREF 17E T4 B B FIMA 60 wmol - L™ Al 42 J& 5 1 J5 495 nm Ab B G B
(b) ¥R 1IA 60 pmol - L™ AP*J 495 nm AL 3¢ G B2 Bifi s 1) 722 A Ay ih £

Fig.2  (a) Fluorescence intensity of probe 1 before and after addition of 60 pmol-L™" different metal ions;

(b) Time-dependent fluorescence intensity of probe 1 at 495 nm upon treatment with 60 wmol - L™ AI*
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