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Abstract: Solvothermal reactions of the conjugated triene pyridine ligand 1,6-bis(4-pyridyl)-1,3,5-hexatriene (bphte)
and Cd(II) salts in the presence of auxiliary carboxylic acid ligands (2,5-furandicarboxylic acid (2,5-H,FDC) and 1,3,
S-trimesic acid (1,3,5-H;BTC)) gave rise to two coordination polymers [Cd(2,5-FDC)(bphte)(H,0)], (1) and [Cd(1,3,5-
HBTC)(bphte)], (2), respectively. Both complexes were characterized by elemental analysis, IR, single-crystal X-ray
diffraction, powder X-ray diffraction, and thermogravimetric analysis. Complex 1 has a 3D framework with an spl
topological structure, while complex 2 holds another 3D architecture formed by bridging 1D [Cd,(1,3,5-HBTC),],
chains via bphte ligands. Both complexes exhibited luminescence emission in the solid state. Complex 2 showed an
emission quenching phenomenon in Fe' aqueous solution, and thus was used as an excellent fluorescence probe to
selectively detect Fe’* in water with a low detection limit of 0.013 wmol+L™". The above emission quenching mecha-
nism is likely due to the overlap between the absorption band of the Fe™ ion and the excitation band of 2. CCDC:
2168533, 1; 2168532, 2.
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Fig.1  Structures of conjugated triene pyridine ligand
(bphte) and two auxiliary carboxylic acid
ligands (2,5-H,FDC, 1,3,5-H,BTC)
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Table 1 Crystal data and structure refinement parameters for complexes 1 and 2

Parameter 2
Empirical formula C,H, ;CdN,O, CysH,sCdN,04
Formula weight 518.78 554.81
Crystal system Triclinic Triclinic
Space group P1 P1
a/nm 0.779 82(2) 0.687 16(2)

b/ nm 0.993 56(3) 1.034 00(3)
¢/nm 1.455 67(4) 1.668 24(5)
al(°) 98.608 0(10) 102.045 0(10)
B/ 90.274 0(10) 100.692 0(10)
y/(°) 105.897 0(10) 102.165 0(10)
V/nm? 1.071 25(5) 1.100 06(6)

A 2 2

D, /(g-cm™) 1.608 1.675

©/ mm™! 1.060 1.039

F(000) 520.0 556.0

Total reflection 28 631 24393
Unique reflection 4923 5066

R, 0.060 0 0.072'5

R, wR [I>20°(D))
R, wR, (all data)

0.024 2, 0.059 9
0.029 0, 0.063 7
GOF* 1.066

0.0315,0.062 6
0.044 4,0.069 7
1.044

R=2NF|=IF X IF I; "wRy=[ X w(F *=F 2% ¥ w(F 2% < GOF=[ X w(F *~F 2 (n-p)]"?, where n=

number of reflections and p=total number of parameters refined.
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W ¥4 RmRRER M(NO,),(M"=Na* . Zn* \Ni* \Mn* .
Cu™ ,Co™ . Ba™ ,Pb™ (A" | Cr* | Fe™)al 3 [H & - i 47

K XX"=I ,F ,CN",MnO, . S,0, .CO,” \PF, .
BrO, .10, .10, .HPO,” .PO,” \.H,PO, .CrO,” .Cr,0,%)
A 7K (1 mmol - L', 2 mL) I A 2 iR 3457 Y it
Wb TR R T IRE B ARR SO B X)
A B B G BT T
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Fig.2 (a) View of the coordination environment of Cd in 1 (30% probability ellipsoids); (b) 2D wavy network of 1;

(c) 3D net of 1; (d) spl topological architecture of 1
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Fig.3 (a) View of the coordination environments of Cd(Il) centers in 2; (b) 1D chain structure in 2; (¢) 3D framework of 2
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Fig.4  Solid luminescent emission spectra of ligand

bphte, complexes 1 and 2
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Inset: the plot of (I;=1)/I vs the concentration of Fe** for 2 at low concentrations (9.9X107-1.5%X107* mol - L)
ES  (a) RIEIFHE FAEAE R, FL A9 27 466 nm(N, =400 nm)Ab B K IR (b) IIAAR IV Fe™ 88 i
FE5 4 2 10 R ST (c) 7E9.9x107°~5x107 mol - L™ LI Y, ., 5 2 IFE 3R JEE MO AR S IR
(d) FEASFI 4 8 B F(1: Zn>+Fe*; 2: Ba®+Fe™; 3: Co*+Fe™; 4: NiZ*+Fe*; 5: Cu>+Fe*; 6: Mn*+Fe™;
7: Na*+Fe*; 8: Pd*+Fe;9: Cr*+Fe™; 10: AP +Fe*)E7E T, FL&W) 2 X FeX B T 158 Fr e Bk

Fig.5

(a) Luminescence intensities of 2 at 466 nm (A _ =400 nm) treated with different cations; (b) Emission spectra of 2 in H,0

with the addition of different concentrations of Fe*"; (c) Correlation curve between ¢+~ and fluorescence intensity of 2

in a range of 9.9x107°-5x107* mol - L™"; (d) Competitive selectivity of 2 toward Fe** in the presence of various metal

ions (1: Zn*+Fe*; 2: Ba™+Fe™; 3: Co™"+Fe’; 4: Ni**+Fe’"; 5: Cu™+Fe’™; 6: Mn*"+Fe™; 7: Na™+Fe’"; 8: Pd**+Fe’;

9: Cr*+Fe™; 10: AI*+Fe™)
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(a) PXRD patterns of 2: simulated from single crystal data, as-synthesized 2, and the sample obtained after the detection

of Fe**; (b) UV-Vis absorption spectrum of the Fe’* solution and the emission spectrum of 2; (¢) Schematic diagram of the

luminescent quenching mechanism experiment; (d) Fluorescence emission spectra of different states: green curve, 2 in

position B and Fe** in position C; red curve, the mixture of 2 and Fe* (1 mmol+L™") in position B; blue curve, 2 in

position B and Fe* in position A
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Supporting information is available at http://www.wjhxxb.cn
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