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Abstract

It is crucial to develop highly sensitive and salex probes toward hydrazine because it
Is a class of highly toxic and pollutant compouHeérein, using fracture of carbon carbon
double bond and dissociation of amide by hydrazansyvel off-on fluorescent probe was
developed for hydrazine. The probe can quantititidetect hydrazine in concentration
range from 0 to 2QuM with the LOD of 140 nM. Further, it displayed elent
selectivity and anti-interference ability over mamgutral molecules, metal ions, anions,
and biological species. The ability to target lysos and the response of hydrazine to
this probe in a living cell was successfully trattkea fluorescence imaging.

Keywords: Fluorescent probe; Off-on; 1,8-Naphthalimde; Hydra; Fluorescence

imaging.



1. Introduction

Hydrazine is widely used not only in the pharmaalit chemical and agricultural

industries, but also in rocket-propulsion and niessystems [1-4Dn the other hand, as

a class of highly toxic and pollutant compound, fagithe can potentially lead to serious
environmental contamination during its manufactwee, transport and disposal. In
addition, as a neurotoxin, hydrazine has severaaganmic effects, which can cause
damage to the liver, lungs, kidneys and human aknérvous system [5-9]. Therefore, it
is urgently necessary to develop an efficient amgple method for determining hydrazine

level in both environmental and biological science.

Some approaches such as chromatography-mass spettird10-12], titration [13]
and electrochemical methods [14-18] have been tegpdo measure hydrazine, but their
shortcomings such as complicated equipment, sahguidling and professional operating
will limit their application. Therefore, it is ditfult to detect trace hydrazine in situ, with
short time and low cost in room temperature. On dabieer hand, fluorescence-based
method has been widely used to detect various tsaBuch as metal ions, anions and
biomolecules due to its simplicity, high sensityyitrapid response, and capacity of
real-time and in situ monitoring of the dynamic lbgical processes in living cells
[19—-29]. However, available fluorescent probeshiymirazine are still very limited [30—40].

Hence, it is needed to develop fluorescent probeard hydrazine.

In this paper, using hydrazine-induced fractureCefC and amide bonds, a highly
sensitive fluorescent off-on proldewas developed (Scheme 1), and the application of
which for selective detection and imaging of hydmazin living cells was successfully
demonstrated. The probe exhibited a high sensit{tlite LOD is 140 nM), a wide linear

response range from hydrazine concentration of Q:R) excellent selectivity and



anti-interference ability against other variouscspg.
2. Experimental
2.1. Methods and materials

All commercial grade chemicals and solvents wenrehlmsed and used without further

purification.

Mass spectra were obtained on high resolution rapsstrometer (lonSpec4.7 Tesla
FTMS-MALDI/DHB). *H and**C NMR spectra were recorded on a Bruker 400 NMR
spectrometer. Chemical shifts are reported in paetsmillion using tetramethylsilane

(TMS) as the internal standard.
2.2. Spectral characterizations

All spectral characterizations were carried ouHPLC-grade solvents at 20°C within
a 10 mm quartz cell. UV-vis absorption spectra wereasured with a TU-1901
double-beam UV-vis spectrophotometer. Fluorescesmectra were determined on a

Hitachi F-4600 spectrometer.
2.3. Cell viability assay

The dark toxicity (The survival rate of cells whitlave been incubated with certain
probe for 1 hour without excitation light.) of theaterial: the stock solutions were diluted
with fresh medium to various concentrations (5,1®and 2QM). The cell medium was
then exchanged for different concentrations of metenedium solution. The cells were
then incubated with these solutions at 37 °C in G& for 1 h before removing the
material solution and adding fresh medium. Subsetiyehe plates were incubated at
37 °C in 5% CQfor 24 h. The cell medium solutions were excharfiged 00uL of fresh

medium, followed by the addition of 2@ of MTT solution to each well. The culture
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plates were then incubated at 37 °C in 5%,3@ 4 h. The culture medium was
discarded, and 100L of dimethylsulfoxide was added. The absorbancarotintreated
cell population under the same experimental comustiwas used as the reference point to
establish 100% cell viability. The ratiometric coodl fluorescence images are recorded
by a Nikon A1 RSiIMP Confocal Microscopy with a 6@/kobjective (NA 1.27) and 457

nm diode laser.
2.4. Cdll incubation and imaging

The Hela cells were incubated with the synthespebe at 37°C for fluorescence
imaging with Nikon A1IRmp Confocal microscopy. Thedrescent images were recorded
at green with 500-550 nm filters after the cellsuibated with probe (I®M) for 30 min.
After adding 1.0 x 10 M hydrazine and incubation for 1 h, the fluoresderages were
taken at the same situation. The fluorescenceaiantwas performed at 457 nm using a

diode laser with pin hole and 60x oil objectiveden
2.5. Synthesis of compound 7
(Insert: Scheme 1)

4-Diethylaminosalicylaldehyde (0.4827 g, 2.5 mma)ethylmalonate (75QuL, 5
mmol) and piperidine (25QL) were combined in absolute ethanol (15 mL) andest
for 6 hours under refluxing conditions. Ethanol veasporated under reduced pressure,
and then concentrated HCI (10 mL) and glacial acatiid (10 mL) were added to
hydrolyze the reaction with stirring for anotheh®urs. The solution was cooled to room
temperature and poured into 15 mL ice water. NaGlHti®n (40%) was added dropwise
to modulate pH of the solution to 5, and a paleipiate was formed immediately. After
stirring for 30 min, the mixture was filtered, washwith water, and then the final

product was purified by silica gel column chromaggdy using DCM/ethanol (1/100 v/v)
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as eluent with a yield of 48% (SchemeH.NMR (400 MHz, CDC}-ds, TMS):5y 7.54
(d, 1H), 7.27 (t, 1H), 6.50 (d, 1H), 6.50 (m, 1#)0P3 (d, 1H), 3.42 (m, 4H), 1.24 (t,
6H).**C NMR (100 MHz, CDG}-dg):5¢ 162.28, 156.74, 150.66, 143.70, 128.77, 109.19,

108.67, 108.29, 97.53, 44.82, 12.44.
2.6. Synthesis of compound 2

Fresh distilled DMF (1 mL) was added dropwise tod?Q1 mL) at 20-5FC within
N, atmosphere and stirred for 30 minutes to yielde@ solution. This solution was
combined with a portion of (0.2543 g, 1.2 mmol, dissolved in 2 mL DMF) to died
scarlet suspension. The mixture was stirred &@&fr 12 hours and then poured into 15
mL of ice water. NaOH solution (20%) was addeddjust the pH of the mixture to yield
a large amount of precipitate. The crude produd Wiltered, thoroughly washed with
water, dried and then the final product was puttifsy silica gel column chromatography
using DCM as eluent with a vyield of 58.595 NMR (400 MHz, CDCi-ds, TMS): 8
10.13 (s, 1H), 8.26 (s, 1H), 7.43 (d, 1H), 6.67 {i), 6.51 (d, 1H), 3.50 (m, 4H), 1.27 (t,
6H). **C NMR (100 MHz, CDG}-de): 5:187.92, 161.89, 158.93, 153.47, 145.37, 132.52,

110.20, 108.23, 97.15, 45.29, 29.70,.12.46.
2.7. Synthesis of compound 5

4-bromo-1,8-naphthalic anhydride (1.0002 g, 3.6 mmo and
4-(2-aminoethyl)-morpholine (94pL, 7.2 mmol) were dissolved in 40 mL ethanol, and
the solution was refluxed for 2 hours. After coglito room temperature, the yellowish
sediments were collected by filtration and theredirovernight at room temperature in a
vacuum oven to obtaib (1.3611 g, 3.5 mmol, yield: 97.2%)'H NMR (400 MHz,
DMSO-ds, TMS): 8 8.85 (m, 1H), 8.57 (m, 1H), 8.41 (m, 1H), 8.05 (bhi), 7.86 (m,

1H), 4.37 (t, 2H), 3.70 (t, 4H), 2.72 (t, 2H), 2.62 4H).*C NMR (100 MHz, DMSOd):



dc 163.62, 163.60, 133.31, 132.04, 131.23, 131.12.643 130.32, 129.03, 128.10,

123.05, 122.18, 67.02, 56.09, 53.81, 37.30.
2.8. Synthesis of compound 4

A mixture of compound (1.0113 g, 2.6 mmol), (3030L, 13 mmol) 80% hydrazine
hydrate and 15 mL 2-Methoxyethanol were refluxed §oh. After cooling to room
temperature, some of the 2-Methoxyethanol was eadgd under reduced pressure, and
then massive ether was added. The orange solidigirachs obtained by filtration and
being washed with ether three times with a yiel®28%. HRMS (EI) m/z: ¢H20N4Os3

[M+H], 341.1535, found, 341.1612.

2.9. Synthesis of compound 3

Compound4 (0.3403 g, 1 mmol) and ethyl acetoacetate (285 2mmol) were
dissolved in 16 mL ethanol, and the solution watuxed for 8 hours. The reaction
solution was then cooled to room temperature. TadecproducB was purified by silica
gel column chromatography using aceticether amellde yield was 75%. This product

was used without characterization.
2.10. Synthesis of compound 1

Compound3 (0.1681 g, 0.69 mmol), and compouRd0.1681 g, 0.69 mmol) were
mixed in absolute alcohol (10 mL). Triethylamin® (&, 1.7 mmol) was added to it and
stirred at room temperature for 30 min. After rgihg for 20 h, the mixture solution was
then allowed to cool to room temperature and stifoe 5 h at room temperature. The
purple solid was filtered and washed with ethafidle final product was obtained by

vacuum drying at 25 °C for 12 h (0.1823 §.28 mmol, 41%). HRMS (EI) m/z:

CseH3sNsOs [M+H], 634.2587; found, 634.2612. Elemental analyiata: C (68.23%), H
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(5.57%), N (11.05%); found C (67.96%), H (5.59%)(N.01%)."H NMR (400 MHz,
CDCls-dg, TMS): 8410.39 (d, 1H), 8.68 (m, 2H), 8.50 (m, 1H), 8.07 (thi), 7.93 (m,
1H), 7.82 (m, 1H), 7.46 (m, 1H), 6.66 (m, 1H), 64, 1H), 4.39 (d, 2H), 3.7 (s, 4H),
3.5 (m, 4H), 2.75(s, 2H), 2.63(s, 4H), 2.45(s, 3HRI(t, 6H)."*C NMR (100 MHz,
CDCls-dg): 8¢ 164.21, 164.13, 163.73, 161.98, 158,71, 153.90,8552150.30, 142.30,
139.90, 133.14, 131,62, 131.51, 131.22, 127.10,852623.83, 123.05, 121.45, 112.52,

110.49, 109.62, 97.20, 67.09, 56.09, 53.83, 434%8.
3. Resultsand Discussion

3.1. Synthesis of probe 1

The synthesis of the smart prabavas accomplished in four steps as shown in Scheme
1 [41-44]. The starting materials 4-bromo-1,8-nhpht anhydride and morpholine were
reacted in ethanol for 2 hours under 80°C to gm@mmound5S in a yield of 97.2%. The
product5 and hydrazine hydrate reacted in ethylene glycohemethyl ether to give
product4 in a yield of 92.5%. Compountireacted with ethyl acetoacetate in ethanol for
8 h to give compoun@ in a yield of 75.0%. Prob& was obtained by the reaction of
compounds3 and2 in a yield of 41%. The detailed synthetic proceduare presented in
the Experimental section. All new compounds wenefcdly characterized Bi# NMR,
3¢ NMR and HRMS in supporting information.

(Insert: Fig. 1)

3.2. Hydrazine recognition properties of 1

To study the recognition properties of prabéoward hydrazine, fluorescence titration
experiments (Figureda and 1b) were conducted with 0.1 M hydrazine in aqueous

solution of 1 (the molar extinction coefficient is 7.46 x 404cm?, 1.0 x 10° M,
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VuepesVomso= 4:6, pH = 7.40). Upon excitation at 440 nm, tlharacteristic emission
band of 1,8-naphthalic anhydride centered at 517underwent an increase of about 24
times (the fluorescent quantum yield changed frodd% to 10.5%) as the concentration
of hydrazine increased from O to 10 equiv. As destrated in Fig. 1b, in the
concentration range of 0-20M, the fluorescence intensity at 517 nm were indylear
relationship with hydrazine concentration, implyithgat hydrazine can be quantitatively
detected in a wide concentration range in fluoneseanode. From the linear calibration
graph with the fluorescence titration experimdfig(1b), the detection limit of prob#
for hydrazine was figured out to be about 140 nigolbon signal-to-noise ratio (S/N) = 3
[45-47], which is much lower than the thresholdilinalue of hydrazine permitted for
human health (312 nM)These results led us to conclude that prébeould be an

effective off-on fluorescent probe for hydrazine.

hydrazine in time-dependent fluorescence spectrprafel 1hydrazine is completely
accomplished within 1 h and hydrazine can be detdeatithin 8 min when the
concentration of hydrazineis higher or equal to8.00° M. Such result further proved

the fast response and high sensitivityLdér detection of hydrazine.
3.3. pH range in application of probe 1 toward hydrazine

The pH value of solution was found to be essembidhe reaction between proheand
hydrazine. To investigate the pH effect, the flsoence of 10.(uM probe 1l in the
absence and presence of 10@ hydrazine were examined at pH range from 4.00®.1
As shown inFig.1d, probel itself is stable and its emission spectra arechanged in a
wide pH range from 4.0 to 10.0. Although there \&asgnificant fluorescence change of
probel in pH ranges from 4.0 to 10.0 upon addition of Hagthe. Probel is able to

detect hydrazine in a relatively wide pH range.



3.4. Recognition mechanism of probe 1 toward hydrazine

The recognition mechanism was studied by Mass speetry. For pure probg, a
characteristic peak at m/z = 634.2665 was obtaitadh corresponds to the spedi§V
+ H], whilst after reaction with hydrazine, the ket 634.2665 disappeared and two new
peaks appeared at m/z = 341.1514 and 242.3710hwhéccorresponding to compounds
4 (M + H) and6 (M + H) indicating the decomposition of prolteand the formation of
new compoundg and6 (Scheme 1). To further clarify the recognition ima&gism, we
have separated one product from the reaction dfgdt@nd hydrazine hydrate, which has
the same Rf value as that of compouhidin addition, we have also measured the
fluorescence quantum yields of probg1.04%), the reaction solution of protieand
hydrazine hydrate (10.5%), compouhd2.51%), and compoungl (19.4%) (Scheme 1),
indicating that the fluorescence mainly comes froompound6 upon addition of
hydrazine hydrate into the solution of proheBesides, we have also characterized the
product from the reaction of prodeand hydrazine hydrate with HRM$JNMR, and
3CNMR. Characterization data were as follows: HRME) (m/z: GH1sNsO [M+H],
242.1293; found, 242.371¢8H NMR (400 MHz, CDC4-ds, TMS): 6411.82 (s, 1H), 8.47
(s, 1H), 7.12 (s, 1H), 6.27 (t, 2H), 3.42 (q, 4H)23 (t, 6H).3C NMR (100 MHz,

CDCls-dg): 6c161.45, 160.91, 151,21, 133.28, 106.95, 103.9BR4A4.57, 29.71, 12.71.
(Insert: Fig. 2)
3.5. The selectivity of 1 forhydrazine

To evaluate the selectivity of proldefor hydrazine, various species including neutral
molecules including BN, NHz*H,O, GH4(NH>),, thiourea, urea, and aniline, metal ions
(Na", Mg®*, AI**, K*, c&*, cr*, Mn**, zr?*, PE*, and PB"), anions (HPG ", H,PO,,

PO, N3, HSG,, P.O;*, CO2™, G042, SIO, CIT, F, NOs, SG2, S0, CIOos, I,
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SO%, CH,COO, and HS), and nucleophilic biological species (Gly, GinSi&, Asp,
Cys, Thr, Ala, Phe, Met, Lys, Leu, lle, Val, GlwerSArg, Pro, Hcy and Tyr) were tested.
As shown in Figure§l, S2, S3 and$4 in supporting information and red bars of Figures
2 and 3, only hydrazine induced a significant fluorescesbange, whilst, other tested
species did not induce any obvious fluorescencagdandicating the good selectivity of

probel toward hydrazine.
3.6. The anti-disturbance effect of 1 for hydrazine detection

To further assess its utility as ahydrazine-selecfluorescent probe, its fluorescent
response to hydrazinein complicated surroundingmestioned above was also tested
(figures 2 and 3). The results evidenced that all of the selectpdcies have no
interference in the detection of hydrazine. Thisute strongly indicated that prolie
could be an excellent fluorescent probe towardgdrme with strong anti-interference

ability.
(Insert: Fig. 3)
3.7 Imaging of 1 to hydrazinein live cells

The intrinsic ability of probd to target lysosome was investigated in living Heddls
after addition of hydrazine (1.0 x T9. The cells stained with prode(1.0 x 10° M, 30
min, 25°C) were co-stained further with a commélgiavailable lysosome-specific dye
Neutral Red (Lysosome-Tracker) (1 mM, 30 min) ie ttulture medium. The imaging
results show that the green image for the ptbbkannel obtained upon excitation at 457
nm is almost identical to the red image for theobmme-Tracker channel obtained upon
excitation at 640 nmHig. 4). The overlay between the fluorescence imagesadqgil
and lysosome-Tracker discloses a Pearson's camenbefficient of 0.82, suggesting the

ability of probel to target lysosome.
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The cytotoxicity of probel toward HelLa cells was measured using the
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazifiu bromide (MTT) assay to evaluate
the potential application of probk in live cell imagining. The cellular viability was
estimated to be greater than 87% after 1 h at dneantration of 10 M for probel,
suggesting the low cytotoxicity of probk (Fig. 5a). Practical applications ot in
imaging live HelLa cells were investigated usingfooal fluorescence microscopy with a
457 nm diode laser. The confocal fluorescence meopy images are shown in Figures
5b and 5¢c. After incubation of Hela cells witd (10° M) for 30 min at 37°C, no
fluorescence was detected at green (525+25 nm)nehan the cytoplasm. Following
addition of hydrazine (1.0 x If), an obvious increase at the green channel wasoix;

suggesting the reaction bfto hydrazine.
(Insert: Fig. 4)
(Insert: Fig. 5)
4. Conclusion

A turn-on fluorescent hydrazine-probe was synttesbiand demonstrated. This probe
can not only quantitatively detect hydrazine in @vmbncentration range, but also exhibits
good selectivity and anti-interference ability ovether various species. The good
location ability toward lysosome, the low cytotagycand the application for selective
detection of hydrazine in living cells has beencessfully demonstrated, which offered a

designing approach for recognizing of hydrazine.
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Figure Captions

Scheme 1 Synthesis of probg and its recognition mechanism toward hydrazine.

Fig. 1. (@) Emission spectra of proig1.0 x 10°M, VyepesVowmso= 4:6, pH = 7.40)
upon titration of hydrazine (0—10.0 equivip(b) The linearity of emission intensity at
517 nm with the concentration of hydrazine. (c) &ia curves of probé (1.0 x 10°M,
VuepesVomso= 4:6, pH = 7.40) at 517 nm with hydrazine at diéf® concentrations [the
concentrations of hydrazine are 0 M (black line}) 4 10° M (red line), 8.0 x 10 M
(green line), 1.2 x I8 M (blue line), and 1.6 x I® M (cyan line)]. (d) Fluorescence
change ofl (1.0 x 10°M, VuepesVomso= 4:6, pH = 7.40) before (black line) and after
(red line) addition of hydrazine (100M) in different pH condition. The excitation

wavelength was 440 nm and the reaction time was 1 h

Fig. 2. Fluorescence responsesldfl.0 x 10°M, VuepesVomso= 4:6, pH=7.40) upon
addition of different species (10 equiv of speciative tol) (red bars) and fluorescence
changes of the mixture df and hydrazine (1.0 x DM in water) after addition of an
excess of the indicated species (10 equiv relativig (green bars) with excitation at 440
nm. The reaction time was 1 houpi7land b represent the emission intensity at 517 nm
after and before addition of hydrazine. The neutnaleculesused were blank,;Ef
NHz.H,0, GH4(NH,),, thiamine, urea, and Aniline. The metal ions usede blank, N§
Mg?*, AI**, K, c&',crP*, Mn**, zr?*, PE*, and PB". The anions used were blank,
HPO", H.PO,, PO, Ng™, HSQ, PO/, CO™, GO, SO, CI, F, NOs™, SO,

S,047, ClOs, IT, SQ%, CH,COO, and HS.

Fig. 3. Fluorescence responsesiof1.0 x 10° M, VuepesVomso = 4:6, pH = 7.40)
upon addition of different species (10 equiv of @ee relative tol) (red bars) and

fluorescence changes of the mixturelofind hydrazine (1.0 x IDM in water) after
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addition of an excess of the indicated speciesedv relative tol) (green bars) with
excitation at 440 nm. The reaction time was 1 hbayy.and b represent the emission

intensity at 517 nm after and before addition addaygine.

Fig. 4. (@), (b) Confocal fluorescence images of Hela cebgéned with probé&
for 15 min (Channel 1:2,=457 nm, Aen=525+25 nm nm, (a)) and
Lysosome-Tracker (2.0 mm) for 15 min (Channélg=640 nmAen=663-738 nm,
(b)). (c) Merged image of (a) and (b). (d) Brigtgldl image. (e) Intensity profile of
regions of interest (ROIs) across Hela cells.r{tghsity Correlation plot of prole

and Lysosome-Tracker (Rr = 0.82).

Fig. 5. (a) Viability assay for HelLa cells treated withope 1 in dark. Confocal
fluorescence image in live Hela cells contained18y” M probe 1 (b) and cells of
pretreated with 10 M probe1 followed by incubation with 1.0 x IOM hydrazine for 1

h (c). The excitation wavelength was 457 nm.
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Fig. 1. (@) Emission spectra of proig1.0 x 10°M, VyepesVowuso= 4:6, pH = 7.40)
upon titration of hydrazine (0—10.0 equivip(b) The linearity of emission intensity at
517 nm with the concentration of hydrazine. (c) &ia curves of probé (1.0 x 10°M,
VuepesVomso= 4:6, pH = 7.40) at 517 nm with hydrazine at diéf® concentrations [the
concentrations of hydrazine are 0 M (black line}) 4 10° M (red line), 8.0 x 10 M
(green line), 1.2 x I8 M (blue line), and 1.6 x I® M (cyan line)]. (d) Fluorescence
change ofl (1.0 x 10°M, VuepesVomso= 4:6, pH = 7.40) before (black line) and after
(red line) addition of hydrazine (100M) in different pH condition. The excitation

wavelength was 440 nm and the reaction time was 1 h
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Fig. 2. Fluorescence responsesldfl.0 x 10°M, VyepesVowso= 4:6, pH=7.40) upon
addition of different species (10 equiv of specwative tol) (red bars) and fluorescence
changes of the mixture df and hydrazine (1.0 x IDM in water) after addition of an
excess of the indicated species (10 equiv relatvig (green bars) with excitation at 440
nm. The reaction time was 1 howssland b represent the emission intensity at 517 nm
after and before addition of hydrazine. The neutnaleculesused were blank,;Hf
NHs.H,0, GH4(NH,),, thiamine, urea, and Aniline. The metal ions usede blank, N§
Mg*, AI**, K*, c&*,cr*, Mn*, zn**, P£*, and PB". The anions used were blank,
HPQ”", H.POy, PO, No™, HSOy, R.O,*, CO7, G,O,7, SiG, CI°, F, NOs™, SO,

S,05%7, CIOs, IT, SO27, CH,COO, and HS.
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Fig. 3. Fluorescence responses1of1.0 x 10° M, VyepesVowso = 4:6, pH = 7.40)
upon addition of different species (10 equiv of @ee relative tol) (red bars) and
fluorescence changes of the mixturelofind hydrazine (1.0 x IDM in water) after
addition of an excess of the indicated speciese(dulv relative tol) (green bars) with
excitation at 440 nm. The reaction time was 1 hbgy.and b represent the emission

intensity at 517 nm after and before addition adfaygine.



Fig. 4. (a), (b) Confocal fluorescence images of Hela ceiisned with probd for 15 min
(Channel 11¢=457 nmAe,=525+£25 nmnm, (a)) and Lysosome-Tracker (2.0 mm) for 15 min
(Channel 2:21¢,=640 nm, A.,=663-738 nm, (b)). (c) Merged image of (a) and ({¥)
Bright-field image. (e) Intensity profile of regisnof interest (ROIs) across Hela cells. (f)

Intensity Correlation plot of probkand Lysosome-Tracker (Rr = 0.82).
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Fig. 5. (a) Viability assay for HelLa cells treated withope 1 in dark. Confocal
fluorescence image in live Hela cells contained18y” M probe 1 (b) and cells of
pretreated with 10 M probel followed by incubation with 1.0 x IOM hydrazine for 1

h (c). The excitation wavelength was 457 nm.



Highlights

» A highly selective fluorescent probe for hydrazine shows off-on property.
» The probe can quantitatively detect hydrazine in the concentration range from 0 to
20 uM.

» The detection limit on fluorescence response of the probe can be aslow as 140 nM.



