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Abstract: A novel imidazole derivative L with electron-donating ability was designed and synthe-
sized via the reactions of Debus-Radziszewski, Suzuki-Miyaura and Knoevenagel and characterized
by FT-IR, '"H NMR. The photophysical properties in different polar solvents and density functional
theory calculation results demonstrated that L exhibited typical intramolecular charge transfer( ICT)
effect. The UV-Vis spectra and fluorescence spectra showed that L exhibited aggregation-caused
quenching( ACQ) properties. The test results show that L can achieve the detection for PA ( picric
acid) in THF/H, O solution, and the limit of detection for PA is 3.7 x 10 ~° mol/L.
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h, 45 1k O, 8 R R RN O 200 mL
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FT-IR (KBr, em™"):3 052, 3 026,2 917,
1601,1 512,1 479,1 4441 418,1 226,1 117,
1 025,935,852,777,702,535;'H NMR ( CDCl,,
400 MHz) 6: 2.36 (s,3H),6.70 (s,1H),6. 85
(t,1H,J=4.38 Hz),7.08 (d,2H,J=7.92 Hz),
7.14~7.25 (m,11H) ,7.58 ~7.60 (m,2H) .
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1 028,980,932, 826,770, 697;'H NMR ( CDCl,,
400 MHz) 6: 2.38 (s,3H),6.43 (d,1H,J=4.00
Hz),6.80 (d,1H,J=4.00 Hz),7.07 (d,2H,J =
8.20 Hz),7.12 ~7.24 (m,10H),7.55 (d,2H,
J=7.16 Hz) .
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mmol ) X ESE R AR (0. 18 g, 1.2 mmol) ik
FR#1(0.21 g,1.5 mmol) Al Pd( PPh,),(0.11 g,0.
1 mmol) , 120 mL F & 5 ml, ZBEG AR, i fa]
TN 12 h 5 b O S B KON R
A E ARk H, CH,CL, 2580, &9 A HLH,
FEHITCK B BR G4 T 48, Bt 15 AR 2848 )2 #r (R IF
RV & W) VOAamEE) =3:2) , fFE @
10.38 g,/ % 75.5% ,

FT-IR (KBr, em ™' ):3 026, 2 914,2 812,
2719,1 698,1 600,1 512,1 402,1 220,1 168,
922,825 ,804,692;'H NMR (CDCI,,400 MHz) 6.
2.4(s,3H),6.54(d,1H,J =3.60 Hz),7.12 ~
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695,519;'H NMR ( DMSO-d, ,400 MHz) & 2. 35
(s,3H),5.65 (s,2H),6.28 (d,1H,J =4. 00
Hz),6.65 (d,2H,J =8.64 Hz),7.20 (t,1H,J =
7.28 Hz),7.25 ~7.36(m,11H) ,7.41(d,1H,J =
3.96 Hz),7.44 ~7.49 (m,4H),7.68 (s,1H),
7.74(d,2H,J =8.44 Hz),7.89(d,2H,J =8. 48
Hz) .
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Fig.2 UV-Vis spectra(a) and fluorescence spectra(b) of 3 in different solvents. (c) Photograph of 3 in different solvents un-

der the illumination with a 365 nm UV lamp.
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Fig.3 UV-Vis spectra(a) and fluorescence spectra(b) of L in different solvents. (c¢) Photograph of L in different solvents un-

der the illumination with a 365 nm UV lamp.
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Tab.1 UV-Vis absorption and fluorescence data of compounds in different solvents
Compounds Solvents )t,L":x/ nm A H;i /nm £/10%¢) At
Toluene 397 479 3.09 4312
Benzene 395 478 3.04 4 396
DCM 378 512 2.79 6 924
THF 392 493 3.48 5226
3 EA 398 492 3.33 4 800
EtOH 383 542 3.12 7 659
Chloroform 376 513 2.41 7103
ACN 369 527 2.99 8 125
DMF 390 526 3.15 6 630
Toluene 410 487 3.37 3856
Benzene 409 487 3.12 3916
DCM 405 521 4.29 5498
THF 411 506 4.25 4 568
L EA 407 498 4.28 4 490
EtOH 403 533 4.42 6 052
Chloroform 400 521 3.84 5 806
ACN 404 529 4.13 5 849
DMF 419 539 3.91 5313

[ a] Peak position of the longest absorption band. [b] Peak position of fluorescence emission,excited at the absorption maximum. [c] Molar ab-

sorptivity (M~" « em~'). [d] Stokes shift in em ',
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Fig.5 UV-Vis spectra(a) and fluorescence spectra(b) of 3 in THF/H, O mixtures with different water fractions. (c¢) Effect of

water volume fraction on the maximum emission intensity. (d) Photograph of 3 in THF/H, O mixtures with different water

fractions under the illumination with a 365 nm UV lamp.
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Fig.6 UV-Vis spectra(a) and fluorescence spectra(b) of L in THF/H, O mixtures with different water fractions. (c¢) Effect of

water volume fraction on the maximum emission intensity. (d) Photograph of L in THF/H,O mixtures with different wa-

ter fractions under the illumination with a 365 nm UV lamp.
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Fig.9 UV-Vis titration spectra(a) and fluorescence titration spectra(b) of compound L (1.0 x 10> mol + .™") upon addition

of various amounts of PA in THF/H,0 (7/3, V/V) solution
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