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Abstract: Ethyl caffeate fluorescent probe (ED) for rapid detection of hydrazine hydrate (N,H4) was
designed and synthesized from caffeic acid. Its structure was then characterized by 'HNMR, *CNMR, and
HRMS. The fluorescent probe ED could detect N,H, with high selectivity and sensitivity with a detection
limit of 0.31 umol/L, optimal pH range of 3~8, and response time of 48 s. Moreover, the possible detection
mechanism was explored by HRMS and 'HNMR, which showed that pyrazole ring was formed by the
reaction of the unsaturated ketone in the probe structure and N,H,. In addition, the color of solution
changed from colorless to yellow after the probe ED interacted with N,H,, which could realize the "naked
eye detection" of N,H,. Probe ED had been successfully used for the detection of N,H, in actual water
samples.

Key words: caffeic acid; fluorescent probe; hydrazine hydrate; rapid detection; test paper-strip; functional
materials
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ED )& R FImHERR (500 mg, 2.8 mmol ) il

ATKCEE (30 mL ) H, RFAWHER (0.5mL ) 1F
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A EA ED, 725K 71.8%, 'HNMR (400 MHz,
CDCls-dy), 6: 8.27 (d, J = 15.9 Hz, 1H), 7.88 (d, J =
8.2 Hz, 1H), 7.59 (d, J = 15.9 Hz, 1H), 7.40 (d, J = 2.0
Hz, 1H), 7.01 (dd, J = 8.2, 2.0 Hz, 1H), 5.99 (s, 1H),
5.88 (s, 1H), 4.26 (q, J = 7.1 Hz, 2H), 1.33 (d, J= 7.1
Hz, 2H), 1.26 (d, J= 1.9 Hz, 1H), "CNMR (101 MHz,
DMSO-d,),5: 167.02, 148.84, 146.03, 145.46, 125.97,
121.80, 116.19, 115.27, 114.50, 60.15, 14.73 ,
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'HNMR (400 MHz, DMSO-d), : 12.04 (s, 1H), 8.70
(d, J = 34.4 Hz, 2H), 6.64~6.54 (m, 2H), 6.43 (dt, J =
8.1. 2.7 Hz, 1H), 2.64 (dt, J=11.9. 7.5 Hz, 2H), 2.43
(d, J=7.6 Hz, 2H), *CNMR (101 MHz, DMSO-d;),d:
174.38, 145.44, 143.84, 132.14, 119.22, 116.09,
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N f-de), 0: 8.14~7.92 (m, 2H), 7.55 (d, J = 16.0 Hz,
1H), 7.18 (d, J = 2.2 Hz, 1H), 6.74 (d, J = 8.2 Hz, 1H),
4.20 (q, J=7.1 Hz, 1H), 4.08 (q, J = 7.1 Hz, 1H), 2.77
(t, J = 7.7 Hz, 2H), 2.53 (t, J= 7.7 Hz, 2H), 1.28 (4,
J=17.2 Hz, 3H), “CNMR (101 MHz, DMSO-dy), ¢:
172.78, 148.84, 146.02, 131.76, 125.97, 119.23,
115.25, 60.18, 36.05, 30.20, 14.66, HRMS(ESI), m/Z:
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Fig. 4 UV-Vis spectra (A) and fluorescence spectra (B) of
ED (10 pmol/L) solutions with different N,H,
concentrations
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fluorescence intensity of probe ED

Fig. 7 Schematic diagram of the response mechanism of
probe ED with N,Hy
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Fig. 8 Photos of probe ED coated filter paper treated with
different concentrations of NyHy under 365 nm UV lamp
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1 AFREE NH, B 5E

Table 1 Determination of N,H, in different water samples
B W0 NoHL VREE/ A I 31 NoH, e B2/ W /%
(umol/L) (umol/L)
ZRIIK 15 15.34 102.3
18 17.31 96.2
20 19.04 95.2
25 25.13 100.5
TRk 15 14.84 98.9
18 18.89 104.9
20 19.93 99.7
25 25.41 101.6
H kK 15 14.78 98.5
18 18.21 101.2
20 20.18 100.9
25 26.06 104.2
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