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Synthesis of Novel 7-Hydroxytetrahydroquinoxaline-6-formaldehyde

Acylhydrazone Derivative and Its Recognition for A
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Abstract A novel acylhydrazone derivative (i.e. fluorescence probe L) was designed and synthesized based on 7-hydroxy-
tetrahydroquinoxaline-6-formaldehyde. Probe L can recognize for AI** with highly selectivity in DMSO/Tris (V : V=7 : 3)
solution. When AI’** is added into the solution of L, the fluorescence color of solution changes from non-fluorescence to pur-
ple red fluorescence, and the maximum emission wavelength of L is 640 nm within range of the near-infrared. Probe L pos-
sesses a large Stokes shift (170 nm) and the detection limit of L is 0.521 pmol/L. In addition, L can detect A" in the real

water samples and imaging for AI** in MCF-7 cells.

Keywords 7-hydroxytetrahydroquinoxaline-6-formaldehyde; fluorescent probe; Al**; recognition; cell imaging
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AR 7-F5 F5 DU S e R -6 - FFY ik 5 7K A I e
RiA R T — P BB RIS AR L (Bq. 1), 77T L 45
i C=N HIR M DL AR T T2 (PET) T
FL LT EATNPY, S L&A AP JEE T C=N 7
FIACFIPET i 2, 51D E A 2t 38 (CHEF) 3 BURET L
ATLATE S “Off-On” £ —MEiR%A AP, REUZRE, B
KR ST (640 nm), B HIHE A #(170
nm). BEAN, FREF L AR SEBR/AKRE R T AP AT, JF
AEfE MCE-7 4R Rt AP 33047 9% Y6 A%,

N CHO
T g
N OH H 215
O OH (1)

1 HR51HE
1.1 1REH L 3T AP HIERR

o, FHAREHE IR ERET Lo iR 7E 10
umol/L FJHR%E L VM 73 AN 200 pmol/L 25 FftBH Bg
T, MEH R E AL, W 1 PR, 35 L BS%
FREHRES, 1XZ&H L& C=N R0 LA
PET i F2 S 8P, ISR B T 5 3R ET L 98658
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Figure 1 Fluorescence spectra of probe L (10 pmol/L) in

DMSO/Tris (V' V=17 .3, pH=7.4) solution upon addition of
various metal cations (A, =471 nm)
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NSRS F I 56 AR,
Figure 2 Fluorescence color change of L (10 pmol/L) upon
addition of a variety of cations under portable UV lamp at 365
?HL 2: AP',3: Co*', 4: Ag', 5: Cu*', 6: Ca*', 7: Cd*', 8: Fe*', 9: Fe*',
10: Hg®", 11: K*, 12: Mg®", 13: Mn*", 14: Na", 15: Ni*", 16: Pb*", 17:
cr'’, 18: Zn*', 19: Ba?'
1.2 R L3t AP IS E SeIe

NTRIARE LR, WA T IRE LW
DMSO/Tris (V : V=7 : 3, pH=T7.4)EM 7 e R BE AL
WEEARAGIEOL. W& 3 FrR, ZIMAAS R EE(0~200
umol/L)f) AP, REF L #E 607 Fl 640 nm Ab [1)7%¢ 3k
FERE AR R3O Hi I 58, 24 APIREEAN 200
pmol/L I 586 FEANFRARAY, ULAHLBIMIAT. [F, W
B3| APIRELE 10~ 140 pmol/L Y5 H P 640 nm AL 7
JeaE A R TEX R@R >0.99, B 4). RIETE
LOD=3S/K(H " § &7 HIER b HEm 2, K 2 hrifEh
LR AR THE IR ET L X AP IR IIFR 4 0.521 pumol/
L, PRSI BRET L AR AP R A8 e B,
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Figure 3 Fluorescence emission change of L (10 umol/L) upon

addition different amounts of A" (0~ 200 pmol/L) in
DMSO/Tris (V : V=7 . 3, pH=7.4) solution (A, =471 nm).
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Figure 4 Standard calibration curve of the emission intensity of
L against Al**concentrations in DMSO/Tris (V : V=7 : 3, pH=
7.4) solution
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Figure 5 Fluorescence intensity changes of probe L and L+
AP at the different pH (fem=640 nm)
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Figure 7 Linear fluorescence intensities of L (10 umol/L) upon
addition of A*" (10~110 pmol/L) in three real water samples
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'"H NMR spectra of (a) L, (b) L+ AI’“in DMSO-d.
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Figure 8 Images of MCF-7 cells after successive incubation
with L (5 pmol/L) and different concentrations of AP for 30
ré’lrlit;ht-ﬁeld (a, ¢, e, g), dark field (b, d, f, h). a, b: 0 umol/L; ¢, d: 10
umol/L; e, f: 50 pmol/L; g, h: 100 umol/L
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3.2 FEFLAYERK

LAY 6 (234 mg, 1.0 mmol) I F] 20 mL /K Z.
i rp, B IN K EE (152 mg, 1.0 mmol), KEAEY)
FIE 6 h Ja, WEIE =R, I8, MY H 2 E 45,
BRI O FOIRE A 267 mg, FEE 72.5%. m.p. 203.0~
205.0 ‘C; '"H NMR (400 MHz, DMSO-dy) 6: 12.07 (s,
1H), 11.77 (s, 1H), 10.75 (s, 1H), 8.46 (s, 1H), 7.90 (d, J=
7.7 Hz, 1H), 7.44 (t, J=7.6 Hz, 1H), 6.96 (t, J=8.1 Hz,
2H), 6.54 (s, 1H), 6.08 (s, 1H), 3.41 (s, 2H), 3.34 (d, J=
7.0 Hz, 2H), 3.27~3.17 (m, 2H), 3.11 (s, 2H), 1.09 (td,
J=6.6, 2.9 Hz, 6H); *C NMR (101 MHz, DMSO-d;) ¢:
164.26, 159.7, 153.3, 151.4, 140.1, 134.1, 128.5, 128.3,
119.3, 117.7, 115.8, 111.3, 97.4, 47.1, 45.1, 10.7, 10.2;
HRMS (ESI") caled for Cy0HasN4O3 [M+H]" 369.1927,
found 369.1910.
3.3 TAAENESZE
33.1 &APmEH TRk e BeH

FH B 7 RS 2 2h s AL Sh 1, SRR 51072
mol/L IV, L AP Nl #EHFRE 187.57 mg
AI(NO;3);*9H,0 &Y, BT /KEMGE-RN 10 mL
R, e EZIEL, 25, TR SX 10> mol/L )
AP VR R ) B0 7 32 o) A B 8 7 B9 (HE™
Ni2+, Cu2+, Pb2+, FCH, MgH, Ca2+, Zn2+, Ba2+, Cd2+,
Co®", Fe*', Mn*",Na", Ag", K", Cr’"), HZEBE 7RG,
BT 75 1) ARG AR P P HL At B 5 A L
3.3.1 R4 L Bk mesl

YERAFRE 9.21 mg [K45%T L, Fl DMSO ¥R 5\
25 mL HEMT, EREZIEL, #5, 55 1x107°
mol/L IHRET L. &HL 1.0 mL (1 B3Ry, FE
1) DMSO/Tris (V : V=7":3, pH=7.4)E &% 100 mL
s s, RIECH SO G Re AT FH Y 10 pmol/L
MIEREE L. 2O ais e 375 =R T T, FRaith
AT, BX BREE 554 5, EM J4% 56 M 10, BRI
KN 471 nm.

B EL(Supporting Information) L5497 6 (14 i
FEMZRAE . EF L AORAEEE LARREE L P304
15 R 2 6 7 S 5 R X e RL R A A Bl A T IR
(http://sioc-journal.cn/)_ T %k,
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