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TR F— LTS5 H A% 73 B Py s 23 (44 3R 0 9 G AE B — 0 Bl IN R PR K Bk PR 5, T
JF-5% ( ON-OFF ) Ui J55 % g 5 -JF (OFF-ON) B0 | 82 3tngsnpf (8-HQ) M HAT AW R B4 8 & T

AR T ELAE A ARG T REVERC A S e W A% 45 05 A B . HRT, % T 7E 8-HQ
5 B8 B AR B E RERIR S B 0l U 42 I B9 1 e £, B R ALY OFF-ON BU %5614 183 1 i
gL AT 8-HQ (—OH B REHI LI FG AL ST T HATIF R A0 o ASCRL 8-HQ Ay =
R AR JFoRl i 8-HQ 19—OH BEfk , &5 5k T —Fi#h k-5 %) ( triquinolin-8-yl-benzene-1,3 , 5-tricarboxy-
late, TQBTC) . 10 FH 2% 42 J& 15 7~ X HHATER 5 SO, A B TOBTC X 7R B 1A B i e #5148 & tb oy
1:3, [R] I X J o it B A R R KRN, # T —Ff ON-OFF 7SR B8 Tk $f M 9O By 1o S T
— I E He( I1) BT, AEFE T 0 ~ 30 wmol/L, J5 46 i R 0. 838 pumol/L,
| ¥
L1 it

NEXUS-870 T HL 25 .27 b 6 5 ( 36 i Nicolet 24 1) s Bruker AV 400 7% B S145 {3 ( 75+
Bruker A7) , PIAR TMS, 7557 DMSO-d, ; Vario EL I BOGE G (FEESCE i RGN T ) ;F-4500 Bl
YOOGEETE( H A Hitachi A7) ;pHS-2 B4 pH 3+ ( RS o

1,3,5-%8 =R (Hybte) 8- Hememk | — 0001 (SOCL, ) (N, N-—HI Ik FI 5k fiie ( DMF) | DU & K R
(THF) , = & & (TEA) ZJi§ (MeCN) K & Fh i 3 4 Jm 25 7 W i R £k Hg ( 1) WY bR M W N
0. 12 mmol/L, pH =7 KH,PO,-NaOH 2 #p75 K .
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YOI b 2= 1R K o
1.2 gk 1,3,5-% = Bt S ( Trimesoyl chloride, TMC) Y& B
ZHOSCHR 11 ] 5% R 4. 2026 g(0. 02 mol) T/ Hybte , A I FCAT LRGSR FE AR Y 250 mL = [
BB 2R 204 RE T A 50 mL SOCL, FifiAL55] DMF (1 §i%) o 1R-G¥)7E 80 C T [HIi 8 h 1552 51 (A7
W o WlUEZE A Y SOCL AR TC (AR AR I G2 45 &, 774 TMC., 5 4 Il Scheme 1,
A\
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Scheme 1  Synthetic route of TMC and triquinolin-8-yl benzene-1,3 ,5-tricarboxylate

1.3 TQBTC HI& R

FREUT 4204 8. 709 2 g(0. 06 mol)8-HQ T 50 mL THF F19 mL TEA FIR-&EFIF, 760 C i
3R TMC /Y THF (20 mL) W, % 5¢ )5 B4 in 2 mL TEA |, F 60 °C T [ 24 h 15 ([ EAUIE , IR
FH 60 CZE1E7K \pH =8. 0 [ NaOH ¥ S H BEEA MR pE 4™ i , 60 °C JL75 TH45 10. 20 g [, =)
} TQBTC, 7% 86. 21% (#i Hybte 178 , A &4 W, Scheme 1,
1.4 REFHNE

T 25 mL 58I, 4 BN A 6. 25 mL ¥k E 2 40 pumol/L TQBTC i V(MeCN): V(H,0) =95:5%s
W, pH =7. 0 1) KH,PO,-NaOH 22 %5 3 mL, S8 S5 ARUIMAA A& 1Y 0. 12 wmol/L SR FRUEE IR S Ff
DUFE LI, ] V(MeCN) = V(H,0) =95:5 ¥, #565), B E 5 min J5,7E 1.0 em A9 ALY,
PhAo/A =253.0 nm/616. 0 nm(slit =5/10 ) Kb 375 7 9 G EE, LA Hg (1) #9 TQBTC 92t
SRIZ LA Hg( 11) (9 TQBTC 250 B2 T/ FLfE (17D XA Hg (11 ) By BEVE TAERNZR . fefa il
FRIAE A B9 G T 42 TR He (11 ) W
2 FZRHWHE
2.1 TQBTC ByFEAE

TQBTC F)# )2 3k H s 1 s JTTR T Co Hy Ny O 2B (1H534E) /% : C 74. 82(73.09) ,
H3.66(3.58),N 7.25(7.10),0 16.30(16.23), — H ¥ HIL AW 4, FT-IR (KBr disc) '’ 3000 ~
3200 em ™' Ab A FFER b C—H {45 B 2h W06 5 1735 em ™ Sy 55 B IR 195 16 1) 1 i 3 C==0 i 45 B 2 W
I 51630 ~ 1450 em ™' b g 75 P15 B ZR PR Sl g0 5 1210 em ™' b SRy 3 P CO—O AR X ik 1 445 41 ) W% g 0
1000 em ™' 4kl O—C—C YA X BRI 4E PR 5l 5730 ,800 F1900 em ™' 4b 3 ANt F 1,3 ,5- ZHUC A ZEER
i C—H EAMESI S C—C B24E 5, 'H NMR (400 MHz, DMSO-d, ) ,5:7. 630 ~7.661 (m,1H) ,
7.735(t,1H,J =7.6 Hz),7.857(d,1H,J =7.6 Hz),8.027(d,1H,J =8.4 Hz),8.518(d,1H,J =
8.4 Hz),8.929(d,1H,J=4.0 Hz),9.273(s,1H) ., LA FRAELRULH, BAsfb 549 TOBTC & %I
2.2 TQBTC B354 R

SEES L, TQBTC [ 8-HQ A A 2t , 35K v ik )—OH FRAb 5 il 17 OCEClE Fie Rl f
(PET) "®') | £ V(MeCN): V(H,0) =95:5 %, TQBTC 7£ 253. 0 nm [ & Y4 F F 616.0 nm %
St AR A 4 Ja B -, BT TR 98 60 B 1 52 il & 3, IV TR ) o e X Heg (1) ik,
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T ELJ2 A A 28 AR AT B IR R 9 S ) o 14 s00p
Ko T IR T A Y SHEW R T 80

F o HUREE L T TOBTC iy N &I O BATAL 5 ooof wHeG
TR, Hg () B T2 KW, TSMAkS =

TQBTC HEATHL AT F6 RS , (M R 500 FIORE LR A, 2 o0 30 umolL.
WO R O HREE TR AR R I F

N K bE% He (1) WEEIIARTR, £ — BN R 5 20f

LR AR (WIEL 1) o JEi, LL TQBTC X 7 il e £k 3
7 A2 19 52 AR PR o, ¥ T —Fh ON—OFF 2l 600 T e w0

YA T, FIZIOb A A T 52 T —Fill A/
He (1) ) 7 G0 17 07 o M 366 6 1 4 AL R TQBTC RITEHHE KA

TQBTC ﬁﬁnF1jE,'§ . ( 1 ) F%E:ﬁﬁ%%*@ , ﬁg/l\ Fig. 1 Fluorescence quenching effect of Hg( Il ) on TQBTC
N N ™ ¢(TQBTC) =10 pmol/L,
IRV SR 10 4 B8 T4 45 2, 7T B2 £ ek N ;

¢(Hg( 1))/ (umol-L71).0, 3,6,

HERE TS, I8 TN ESRETHEM Ao =253.0 nm
PR

2.3 KA A=

SEERHY TR V(MeCN) : V(H,0) =95:5 RGP (UL T EHAHRE ), 24 ¢ (TQBTC) =
10 pumol/ LI  f& RS KAE K HARFFRRE , e B Rl /NI 9 IR KAB AR , AR T 3845 R 471
LRVEVO R . AR SEETE ] 40 wmol/L (% TQBTC ¥k, F 4 6. 25 mlL,
2.4 [ zim FEFA R IE) B 82 i

DAL SRR REEXT Hg( 11) 5 TOBTC (124 & 3 520 AN K, 3 I B IR AR R AT, 2R Se ek
B, Hg( Il ) 5 TOBTC #E% i T [ 5 min J5 260 BEARX R (DL 2) , e R BB H] 24 5 min
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Fig.2 Effect of time on the emission intensity of Fig.3 Effect of pH on emission intensity of TQBTC
TQBTC-Hg( [l ) complex at room temperature ¢(TQBTC) =10 pmol/L,
¢(TQBTC) =10 pmol/L, Aoy =253.0 nm

¢(Hg( 1)) =3.0 pmol/L, A, =253.0 nm

2.5 pH N REFHRIFM

R pH AEAETE XA R UGS A IEIE sl S 5 BE oA — € B RZ A, FHAS [ pH{ELZ i WA
Jito SEEREE RN, pH (ERZ IR TOQBTC 55 FEAE (WL 3) o AR RT L, Hodgefd pH {EN 6.0 ~9. 0,4
SR REFE pH =7 Z60F F I BOMA 3 mL pH =7. 0 ) KH,PO,-NaOH Z& i .
2.6 RFIARNIIG P F 3R T 15 B S 0

FRILRTr B He (1) \TQBTC  Z G HIMAMT o 45 RF W], XA R KD A K R HH
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PEFRTESCRE S i P AR S B v 3G i IR, AR TR B PR Bz Ak 5 - 3R v vk, Rk
PR A S o3 FH ) R T TG PR
2.7 BEMWAEARSEEEN

PISEIE IR R ANIE AN 2 AR A 8 T RC AW Al SEE0 45 KB, c (TQBTC):c(Hg( 1)) =
1:3 MR 45 5 0] DA , 2545 W0 i) o] RE S F N &) 4 FITzR o

0 10 20 30

Q =Hg* Q = solvent molecule c(Hg(1T))/(mol - L71)
K4 TOBTC 5 Hg( 1) By4EA 1L FS PR R LR bR T 2k
Fig.4 Proposed binding mode of TQBTC with Hg( II ) Fig.5 Working curve of fluorescence

quenching by Hg( 1)
¢(TQBTC) =10 pmol/L, A, =253.0 nm

2.8 #trRAEHKEIINE 54

Fe S TR T IE R M AR . SEE R, He (T WRIEAE 0 ~3.0 x 10~ mol/L {5 N 572
JERIMER 52 RIAFHIZRIE SR AR N IEL S o, HnHJ57 4 1,/1 =0.07157¢(Hg (1) ) +0. 87695
HIREFRE r =0. 9961, 4% TUPAC FLE IR R ¢ = ko /s, 20k =3 CEAEKE R 90% ) , o i =S
T (E B B AR 22, s 9 AR MR REA . ARSLE 0 =0.02 (n =9),s =0.07157, WA H BR Oy
0. 838 pmol/L,
2.9 H£EFEETFHRMN

FRSRITIEMGT TR LG R B 7% 0. 04 ¢/L Hg (11 ) 72 45 R BRI , AR iR ZEAE + 5% LA, 3t
BT AN Nat KT Li* Mg®"  Ga’* [Cl™ \NO; ,ClO; ,SO;™ (1000 ug LA F);CO5™ (500 pg) ;
Cd>" [ Ag* (200 pg) ;Zn** Co’* .Cr'" Ni* (100 pg) ;Mn** (A’ (150 pg) ;Pb** (50 pg) ;Cu’" (45 ug) ;
Fe'* (30 pg) o MELER TR, Pb™" (Cu® [Fe' " 3X3 NS5 THe o LA™ &, ol LUFTR B RFRLL 2. 0% £
BERREN (1. 0% FPAGRRENAN 1. 0% FUALBA IR G VM B , B2 e £k
2.10 #HFmath

L2 LKA, a8k 29 SO mL, 2 EAL T ZE R EAHA WL (BRI 5 ~ 15 mL) 1. 0 mL{¥
MET 25 mL 28, FRIAC 1.0 mL IR A FRRGR] , #5230 7 kil AR LR 1,

&1 SEREEREFBIMAN Hg( 1) HUELER(n=6)
Table 1 Determination results of samples with Hg( Il ) added(n =6)

Sample The proposed method/ (ug-L=") RSD/ % Added/ (pg-L™") Found/(pg-L~")  Recovery/%
Tap water 0. 000 2.36 5.000 4.990 99.8
Water from swan pond 12.32 2.85 10.00 10.26 102.6
Waste water in lab 67.58 3.79 30.00 30.98 103.3
Z F x
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Synthesis and Application of Selective Fluorescent

Chemosensor for Hg( II ) Based on Quinoline Derivatives

TAO Wen-Bo, HU Nai-Liang® , WANG Hui
(College of Chemistry and Chemical Engineering ,Anhui University , Hefet 230039 )

Abstract A new ON-OFF fluorescent chemosensor ( triquinolin-8-yl benzene-1,3,5-tricarboxylate , TQBTC )

has been synthesized and characterized by FT-IR, elemental analysis and 'H NMR. Fluorescence studies

indicate that the acetonitrile-H, O solution of TQBTC shows an emission band centered at 616.0 nm when

excited at 253. 0 nm. TQBTC could selectively complex with mercury at a coordination ratio of 1:3 result in a

linear quenching of the emission. Consequently, TQBTC can be used as a fluorescent chemosensor for

selective sensing of Hg( Il ) and a sensitive method of detection of Hg( Il ) has thus been established. The

emission of TQBTC is quenched linearly when Hg( Il ) is added quantitatively in the range of 0 ~30 pmol/L.

The detection limit is 0. 838 wmol/L. Application of this method to the detection of Hg( I ) in water samples

shows satisfactory results.

Keywords quinoline , mercury ion,fluorescence quenching,fluorescent chemosensor



