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Scheme 1  Synthetic routes of chemosensors 1 and 2
3 2 (70 mL 0.52 mol) (80 mL) NaOH (22 g
0. 55 mol) (80 mL) 2 L (88 g
0. 48 mol) (160 mL) 3h 5 h.
50 mL (250 mL x 3) Na,SO,
. 500 mL 0<C .
Sio,  V( )V ) =2:1 3(40 ¢

27%) . 'H NMR(400 MHz CDCL) & 7.78(d 2H) 7.31(d 2H) 4.13(m 4H) 3.62(m 4H)
3.49(m 4H) 2.44(s 3H).
4 : 3(3 ¢ 10 mmol) 50 mL DMF NaN,(3.3 g 50 mmol)
24 h. . 50 mL H,0 50 mL CH,Cl,
CH,CL(50 mLx3) . Na,SO, 4(1.5¢
85.7%). '"H NMR(400 MHz CDCL) & 3.68 ~3.71(m 4H) 3.38 ~3.41(m 4H). ESI-MS
m/z 176.2 M+H .

5 o (6.8g 24 mmol) (11.4 ¢ 60 mmol) 50 mL
250 mL (3.3 mL 24 mmol) 10 mL
4 h. 18 h. (50 mL x
3) Na, SO, . Si0, W( ) W( ) =2:1
5(7.96 ¢ 70.5%) . '"H NMR(400 MHz CDCl,) §&: 7.79(d 4H) 7.34(d
4H) 4.15(t 4H) 3.68(t 4H) 3.58~3.61(m 16H) 2.44(s 6H).
6 : 5(7.1¢g 12 mmol) 80 mL. DMF NaN,;(7.8 g 120 mmol)
24 h. . 50 mL H,0 80 mL
CH,Cl, CH,Cl,( 50 mL x4) . Na, SO,

6(3.2 ¢ 80.2%) . 'H NMR(400 MHz CDCL,) & 3.71 ~3.67(m 20 H) 3.39(t
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4H) . ESI-HRMS m/z: 355.1704 M +Na .
7 #o 7.3 g8- (0.05 mol) .21 g K,CO4(0. 15 mol) 0.2 mol 3—
( 80% 16.5 mL) 100 mL DMF N, 45 C
18 h. . 100 mL
(50 mL x3) . Si0,  V( ) V( ) =
2:1 7(6.5 ¢ 71%) . '"H NMR(400 MHz CDClL,) &: 8.95(m 1H) 8.15
(m 1H) 7.38~7.50(m 3H) 7.24~7.26(m 1H) 5.03(d 2H) 2.53(t 1H).
1 : 4(877.5 mg 5 mmol) . 7 (916.0 mg 5 mmol) CuSO, *5H,0
(62 mg 0.25 mmol) 15 mL. THF/15 mL H,0 N, 40 °C.
10 min (NaV. 100 mg 0.5 mmol) 12 h.
30 mL CH,Cl,( 80 mL x 4)
Na, SO, . Si0,  V( ) V( ) =30:1 1
(1.1g 61%). '"H NMR(400 MHz CDCL,) &: 8.90(d 1H) 8.26(s 1H) 8.15(d 1H)
7.30 ~7.50(m S5H) 5.55(s 2H) 4.51 ~4.56(m 2H) 3.86 ~3.90(m 2H) 3.77 ~3.74(m
2H) 3.54 ~3.60(m 6H). ESIMS m/z 359.0 M +H *. ESI-HRMS ( ) m/z
381.1539(381.1533) M +Na *. (% C3H,N,O, ): €59.52(60.32) HG6.58
(6.19) N 15.51(15.63).
2 : 6(2 g 6 mmol) . 7(2.4¢g 13.2 mmol) CuSO, * 5H,0( 150
mg 0. 6 mmol) 40mL THF /40 mL H,0 N, 40 C. 10 min
NaV.(257 mg 1.3 mmol) 18 h.
30 mL CH,Cl,( 100 mL x4) Na, SO,
Si0, ¥( )= V( ) =30:1 2(2.9¢ 67%) .
'"H NMR(400 MHz CD,0D) &: 8.78(d 2H) 8.28(m 4H) 7.51(m 6H) 7.39(m 2H) 5.45
(m 4H) 4.57(m 4H) 3.85(m 4H) 3.40 ~3.60(m 16H). ESIMS m/z 699.5 M+H *

721.4 M +Na *. ESI-HRMS ( ) m/z721.3065(721.3069) M +Na °.
(% CyH,N,O, ): C60.70(61.88) H6.58(6.06) N 15.61(16.04).
2
2.1
3 5 ; 3 5
4 6 ) 7 8-
3- 70% . 7 4 6
NaV, CuSO, Click 1
2.
2.2
1 1 2 . Cd* Zn®t
2 417 nm . Cu”* Ni** Pb** ;
) 1 2 cd**  7Zn**
1 2

2 Cd*
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Fig.1 Fluorescence change( AF/F,) of compounds 1( A) and 2( B) at 417 nm in the presence of different

metal ions in MeOH-H,O( 5:95 volume ratio)

1 =3.0x10 3 mol/L 2 =1.5x10">mol/L.  M"* =3.5x10"% mol/L. A, =303 nm.

a. Ag*; b. Ba®*; c. Ca®*; d. Cd**; e. Zn?*; f. Co?*; g Cs*; h. Cu®*; i. K*; j. Li*; k. Mg®*; 1. Mn?*;
m. Na*; n. Pb®*; o. Ni**; p. S©**.
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Fig. 2 Fluorescence intensity of compound 2(a) 2 +

2 Zn**(b) and 2 + Cd’*(¢) at 417 nm in the
Ccd** Zn®* solution of MeOH-H,0(1:1 volume ratio)
/ 11 2 2 =1.5x10 S mol/L  M"* =3x10"% mol/L.
. A =303 nm.
2.3 2 cdt
23 35~38 :
F=(M"F, +107F )/(10%+ M ") lg(F-F,)/(F, -F) =nlgM +1g8
F Fmax Fmin M
n B .
Ccd*” 3. 3 y =1.0303x +
2.9538 2 cd 1:1 900 mol ™" - L. Job
2 Cd* 1:1.
Mg** Cd*”
Zn** ( 67.3~9.0).
(65.5)

2 Cd*”
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Fig.3 Fluorescence intensity of compound 2 at 418 nm Fig.4 'H NMR spectra of compound 2(a) and 2 +
ys. lg Cd** Mg’*(b) 2+Cd**(c¢) and 2 +Zn’* (d) in
2 =1.5x10 " mol/. M"* =3x10"% mol/L. CD,0D
Ao =303 nm.
4 2 Cd**  Zn®*
cd** /T cd**
Cd2+
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2
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Selective Binding and Fluorescent Behavior of Metal Ions by
Podand Possessing Quinoline and Triazole Groups

YANG Dong-Rui ZHANG Zhi-Jun ZHANG Heng-Yi LIU Yu'
( State Key Laboratory of Elemento-Organic Chemistry Department of Chemistry Nankai University Tianjin 300071 China)

Abstract Fluorescent chemosensors based on supramolecular interactions are receiving increasing attention
due to their potential in analytical chemistry and environmental monitoring. Podands possessing 8-hydroxyqui—
nolino and triazole groups were synthesized via “Click chemistry” reaction. Their spectrometric behavior and
the binding ability toward metal ions were investigated by fluorescence spectrum and NMR spectroscopy. With
good water solubility chemosensors 1 and 2 exhibited a distinct switch-on fluorescence response to Cd** and
Zn’" over other metal ions according to which the chemosensory function are realized. Significantly —spectro—
photometric studies also demonstrated that the proportion of methanol in aqueous solution greatly influent the
selectivity and fluorescent emission ability of host compound. Additionally 'H NMR analysis revealed that the
8-hydroxyquinolino and the triazole group as well as the ether chains were involved in the bonding interac—
tions with the ions.

Keywords Fluorescent chemosensor; Cd**; Zn>*; Podand
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