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A Flavone-Based Fluorescent Probe for Hydrazine and
Its Bioimaging in Live Cells
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Abstract A 3-hydroxyflavonoid esters HFBA was synthesized by the reaction of 2-hydroxyacetophenone with p-methyl
benzaldehyde, and its structure was characterized by NMR and high resolution mass spectrometer. The recognition behaviors
of HFBA to hydrazine were investigated and the results show that HFBA exhibits good selectivity and sensitivity to N,H, with
fast response and good anti-interference ability in DMSO/PBS buffer (pH=7.4). Furthermore, the detection limit of HFBA for
hydrazine was estimated to be 0.11 pmol/L, and the probe HFBA was successfully applied for the imaging of hydrazine in
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living cells.
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Scheme 1 Synthetic route of probe HFBA
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Figure 1 Fluorescence spectra of probe HFBA (10 umol/L) in
the absence and presence of hydrazine (50 pumol/L) and HF (10

pmol/L) in a mixture of DMSO and phosphate buffer saline
(PBS, pH 7.4, 20 mmol/L, V' I V=17 I 3).

HFBA 5 N,H, /EH JFrl 84 il T HF.
1.2 1%t HFBA RS Ye ik

N T FUERE HFBA X NoH, BA 3 47 ik £ i
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SO . COI . ClI'\ Br fl Ac %), FHEF(n K.
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SFIRES WlR. =8 PRER. BH S,
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FIHREF HFBA 00 2 BN 2 X 10> mol/L 45 Fh 25
T T, MEARERE HFBA (96661840 4k. 4\ AT
e I E 780 75, WHERE HFBA 198 615
HHEAL, S 2X107° mol/L i NoH, J&, G
FE IR RE (K 2), Bt Er DAHEN, 14K E HFBA XT
NoHy B & — kB, vl LU T FR 43 B ksl
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o, RIEAI [ =Lt AXexp(— kX o) T #E—2
NI R SR Y, AR A, TAREE ¢ %) 535 nm
AEHIHENCIREE, Lnax 183 535 nm AbHIHK TR, i
S — U SRR E R kY 0.201 min
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Figure 2 (A) Fluorescence enhancement of probe HFBA (10
umol/L) upon the individual addition of different analytes (20
umol/L) and 20 mol/L N,H,, and (B) column diagram for fluo-
rescence intensity changes of probe HFBA (10 umol/L) upon

individual addition of different analytes (20 pmol/L) and fol-
lowed by further addition of N H, (20 pmol/L).
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Figure 3 Kinetic study of the response of HFBA to N,H, under
pseudo-first-order conditions in DMSO-H,O (V' : V=7 : 3) solu-
tion at room temperature
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Figure 4 (a) Fluorescence spectral changes of probe HFBA (10
umol/L) upon addition of increasing concentration (0, 0.1,
0.2,0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1 equiv.) of hydrazine, and
(b) liner relationship between Is35/1;03 and concentrations of hy-
drazine
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Figure 5 Fluorescence intensity for free probe HFBA (10
pmol/L) and in the presence of 5 equiv. N,H, in DMSO/H,0O
(V2 V=17 : 3) under various pH values.
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1.7 RS

9T VFEREE HFBA 1 NLH, GR350, R
FHMEMEEE (MTT) b 235 %2 T ¥R HFBA 1 N,H,y %)
Eca-109 & &m0 A e tt, He4RwE 6 fir. H
6 AILUE H, ¥REF HFBA ¥ FZ24 100 pmol/L, 4HfifF
TERASREFTE 80%LL b 24 NoH, ¥R #=3A 100 pmol/L,
ALV RAD R FFTE 80%LA I, UiBHZIRE HFBA Al
N,oH, % Eca-109 £ 8 40 g 2 A K F 1.
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Figure 6 MTT assay on Eca-109 cells treated with different
concentrations of HFBA and N,H,, respectively.
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F 20 pmol/L KR %T HFBA I8 VRAE 37 C4AF N HE 30
min, ZRJ5 HIERRZE M (PBS) R 2 IR, 1E9G R
LSRN M S, B2 A0 A O A0 R i R B R
100 umol/L [I7K &Mk, T 37 CFMHE 0.5 h, &)
FRZZ PP (PBS) PRV 2 X, TEZIGEANES ™ W84 g &l
1%. TREF HFBA S & 43 A 26 (B 7b); iR
EFoinN NoH, W5 & 40, I BRI SE50
(B 7d). 2P 5 A 1 S 06 45 SR I AR B R Y
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oy salll ]

2 #ig

Wit AR — M B A BRES S TR T# %
HLEI(ESIPT) BORHHE e A7 #2 26185 HFBA, Xt
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B R AR B, BRAh, AZARE AR S N TS 4
FaH NoHy PRI, 58 B FLAE AR 3 Ak o0 Ay T
A TELE R ANME.

B 7 AR NH KR, %4 HFBA {E Eca-109 3% 2H1EH 1
FOLHUE

Figure 7 Fluorescence images of HFBA as a function of con-
centration of N,H, in Eca-109 cells

Bright-field transmission images (a, ¢) and fluorescence images (b, d) of
Eca-109 cells incubated with 20 mol/L HFBA and 0 or 100 mol/L N,H,
for 30 min, respectively
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(20 mLX3), AIAHAH, /K MgSO, T, T8, B
IR, R S A AR S S VCRMER) (LR 4
fEy=1: 1158 EGEA 455 mg, 2% A 52.3%. m.p.
142.5~144.0 ‘C; "H NMR (400 MHz, CDCl;) J: 8.37 (d,
J=2.1 Hz, 1H), 8.32 (d, J=8.6 Hz, 1H), 8.29 (dd, J=8.0,
1.5 Hz, 1H), 8.23 (dd, J=8.6, 2.2 Hz, 1H), 7.81 (d, J=8.3
Hz, 2H), 7.77 (ddd, J=8.6, 7.2, 1.6 Hz, 1H), 7.62 (d, J=
8.2 Hz, 1H), 7.53~7.45 (m, 1H), 7.33 (d, J=8.1 Hz, 2H),
2.44 (s, 3H); “C NMR (101 MHz, CDCl;) §: 171.69,
161.50, 157.21, 155.74, 149.88, 142.40, 135.38, 134.70,
134.27, 133.36, 133.01, 132.61, 129.57, 128.34, 126.69,
126.15, 125.99, 125.50, 123.51, 121.60, 121.46, 118.26,
21.62. HRMS calcd for Co3H;sCINOg[M+H]" 436.0582,
found 436.0587.
322 FRKEM T Tk

Y& HFBA L DMSO NiEFIECHI AL 1.0X107°
mol/L 1AW, #8J5 H PBS 22320 mmol/L, pH=7.4)
FiRR R 1.0X 1077 mol/L #3; A IRZRIBACRIET, K
FH B 36 54 3R e ) 2.0X10 73 mol/L 1) & 1 B & 1
(SO; ,HSO;, COY, CH;COO, NO; 1 Br), #%FfB
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Co™ YLK T (R Z, Bk, TEA, Cys il GSH). %t
W E TE IR AR N T, RBUEREN 3, WK
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360~670 nm 3 [ PRI
323 mibFEEN R ik

1EHY Eca-109 &5 @ 410, Eca-109 & & 4l i 2 &
N 5X10° AN/mL, BEFL 2 mL, $E A8 IR R s
xR, AR, 5% CO,, 37 ‘CLH A Lmis s
HERFR 24 h. FERFREEMRERCHI M) HFBA fif £ F0
NoHy i85 9, FE 0 IR S AL, 35 R 5 21 HFBA
B NoH, IR 23 23 128 20, 30, 50 F1 100 pmol/L. 5%
H 24 h 5, 7£37 CTF PBS iW/NLVEZ LAWK, &
FUIMA MTT W 10 pL (5 mg/mL)& 90 uL K57k,
37 CWEE 2h 5, /MO EFLNHAE, BfLI A\ DMSO
100 pL, ZEEACEIRE 5 min J5, 5E 6% E (Optical
Sensity, OD){H. #2440 K8 FEH0 i % A Uit 5 HFBA
FTN,H, X Eca-109 8 40 O30 2, $i % =1—
[OD( £f & ) — OD( =¥ M ))/[OD( X # ) — OD( =
F1)] X 100%!*2).

$#H BI#1 kL (Supporting Information) #R%FB}Z HF KR
£ HFBA ] '"H NMR, C NMR, HRMS LA f¢ 25 -] i,
T R B X kAT B G B AN TR 35 (http://sioc-
journal.cn/) I F %k,
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