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Abstract: Four transition metal coordination polymers of two series, {{M(H;L),| -2H,0}, (M=Zn (1), Cd (2), Co (3))
and [Cd(H,L)(H0)], (4), have been synthesized by solvothermal reaction from 2-(4'-carboxyphenyl)-1H-imidazole-
4.5-dicarboxylic acid (H,L, C,HgN,Og) and characterized by IR, EA, TG. Single crystal X-ray diffraction shows that
1~3 are heterogeneous. Every ligand loses one proton in the form of H;L.™, and coordinates with the central metal ion
by the coordination mode of monodentate and N, O-double-dentate chelate to form a slightly deformed octahedral
structure. In complex 4, every ligand loses two protons in the form of H,L.*", which coordinates with the central metal
ion by the coordination mode of monodentate and N,O-double-dentate chelation. The central ion adopts a twisted
seven-coordinate pentagonal double-cone coordination mode, and the two central ions are connected by the double-
tooth bridging of the carboxyl oxygen atom on the ligand benzene ring to form a dinuclear structure of a four-
membered ring, meanwhile they exhibit 2D structures with two-node (3,6)-connected frameworks with (4.4.4)
(4.4.4.4.4.4.5.6.6.6.6.6) topology. The fluorescence spectra in the solid state and DNA binding properties of the
polymers and ligand were investigated. CCDC: 1882051, 1; 1882049, 2; 1882052, 3; 1882080, 4.
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F1 BEUREY 14 HREFZHE
Table 1 Crystallographic data for coordination polymers 1~4

Complex 1 2 3 4
Empirical formula CoiHisNsOwZn CoyHisN,01,Cd CaHsN4014Co CpHsN,0,Cd
Formula weight 651.79 698.82 645.35 404.60
Temperature / K 296(2) 296(2) 296(2) 296(2)
Crystal system Monoclinic Monoclinic Monoclinic Monoclinic
Space group P2\/c P2\/c P2/c P2\/c
a/ nm 1.001 02(2) 1.000 03(3) 1.003 14(3) 0.859 26(2)
b/ nm 1.376 72(3) 1.434 61(4) 1.369 40(4) 1.683 16(5)
¢/ nm 1.018 36(3) 1.033 27(2) 1.017 63(3) 0.891 90(2)
B/ 115.111 0(10) 116.601 0(10) 115.194(2) 100.215 0(10)
V /[ nm?® 1.270 78(5) 1.325 47(6) 1.264 94(6) 1.269 48(6)
A 2 2 2 4
D./ (g-em™) 1.703 1.751 1.694 2.117
Absorption coefficient / mm™ 1.051 0.905 0.764 1.761
Crystal size / mm 0.384x0.319x0.117 0.323x0.264x0.188 0.327x0.239x0.121 0.302x0.254x0.122
F(000) 664 700 658 792
Reflection collected 11 550 12 150 12 652 19 888
Unique reflection (R;,) 2 896 (0.037 2) 3044 (0.040 7) 3 515 (0.065 3) 2917 (0.020 8)
Observed reflection [/>207(1)] 2245 2 305 2 065 2 781
0 range / (°) 2.25~27.52 2.28~27.53 2.24~29.59 2.41~27.55

R, wR [I>20(])]
R, wR (all data)

Goodness-of-fit (on F?)
(AD) > (AP)in / (€M)

0.033 3, 0.077 4
0.050 4, 0.084 4
1.048

300, -320

0.029 4, 0.069 6
0.044 2, 0.075 7
1.024

351, -431

0.051 0, 0.099 4
0.105 8, 0.115 4
1.024

359, -537

0.018 9, 0.048 8
0.020 1, 0.049 7
1.105

458, =567

F2 BURAY1HBIERKOmFERHC)

Table 2 Selected bond lengths (nm) and angles (°) of coordination polymer 1

0.210 10(16)

Zn(1)-0(1)
180.00(10) 0(6)-Zn(1
83.20(6) N(2)-Zn(1)-0(6)
N(2)-Zn(1

0.215 33(15)

Zn(1)-0(6)

0.213 03(14)

96.80(6) N(2)-Zn(1)-0(6) 100.61(6)
79.39(6) N(2)-Zn(1)-0(1)" 85.92(7)
94.08(7) N(2)-Zn(1)-0(6) 100.61(6)
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0(6)-Zn(1)-0(1)" 83.20(6) 0(6)-Zn(1)-0(6) 180.00(10) 0(6)-Zn(1)-0(1)" 96.80(6)
N(2)-Zn(1)-0(1)" 94.08(7) 0(1)'-Zn(1)-0(1)" 180.00(9) N(2)-Zn(1)-0(1)" 85.92(7)

Symmetry codes: ' —x+1, =y, —z; " x, —y+1/2, z+1/2; ¥

—x+1, y=1/2, —z-1/2.

R3 MUBEY4HHBSEBRKOmM)FERCE)
Table 3 Selected bond lengths (nm) and angles (°) of coordination polymer 4

Cd(1)-03) 0.229 37(14) Cd(1)-N(1)
Cd(1)-0(1) 0.237 72(15) Cd(1)-02)"
O(1W)-Cd(1)-0(3) 83.53(6) O(1W)-Cd(1)-0(6)
0(3)-Cd(1)-0(6) 82.22(5) 0(3)-Cd(1)-0(2)"

O(1W)-Cd(1)-N(1) 86.71(5) N(1)-Cd(1)-0(6)
0(1)"-Cd(1)-0(6) 160.67(5) O(1W)-Cd(1)-0(1)
0(3)-Cd(1)-0(1)" 82.73(5) 0(6)-Cd(1)-0(2)

0.234 83(15) Cd(1)-0(1W) 0.227 15(15)

0.234 27(15) Cd(1)-0(6) 0.238 97(13)
82.39(6) O(1W)-Cd(1)-0(2) 163.34(6)
85.17(7) 0(2)'-Cd(1)-0(6) 83.99(5)
70.88(5) 0(3)-Cd(1)-N(1) 152.37(5)
83.92(6) N(1)-Cd(1)-0(2)" 84.68(5)

145.92(5) N(1)-Cd(1)-O(1)" 121.87(5)

Symmetry codes: ' x+1, y, z;

2 BRI
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Symmetry codes: ' —x+1, -y, —z; "

K1 R 1 309%M R4 5 T 454 1A
Fig.1 Molecular structure of complex 1 with 30% probability ellipsoids

x, —y+1/2, z+1/2;

Wyt y=1/2, —z=1/2
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Fig.3 Three dimensioanl framework for 1 viewed along ¢ axis

x4 BERGYWINERSH

Table 4 Hydrogen bond parameters of coordination polymer 1

D-H--A d(D-H) / nm dA(H--A) / nm d(D-+A) / nm ZDHA /()
N(1)=H(1A)---O(1W) 0.086 0.197 0.282 2(2) 174.0
0(3)-H(3B)---0(4)" 0.082 0.179 0.261 0(2) 176.4
O(1W)=H(1WA)---0(5)" 0.091 0.222 0.308 9(2) 160.4
O(1W)=H(1WB)---0(6)" 0.086 0.207 0.290 4(2) 163.4
0(2)-H(2A)---0(5) 0.082 0.167 0.249 0(2) 178.7

Symmetry codes: ' x, —y+1/2, z=1/2; ¥ —x—1, —y, —z=1; " x-1, y, z; ¥ —x+1, —y, —z.
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Symmetry codes: ' —x+2, -y, —z; ", y, z=1; ¥ =43, =y, —z; ¥ w+1, y, 23 * =43, -y, —z+1
K4 BLAYI4 MIERR 30950 T 45 H &l
Fig.4  Molecular structure of complex 4 with 30% probability ellipsoids

K5 FEY 40 3-8 (a).6-

HEHE A (b) RN 4 (3,6)-E AR AN A ()

Fig.5 3-connected (a), 6-connected(b) and 2D (3,6)-topological connected(c) for 4
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Table 5 Hydrogen bond parameters of complex 4
D-H---A d(D-H) / nm d(H-+-A) / nm d(D---A) / nm £ DHA /(°)
N(2)-H(24)---O(1) 0.086 0.203 0.288 4(2) 172.5
O(IW)=H(IWA)---O(6)" 0.087 0.194 0.280 42(19) 172.3
O(1W)=H(1WB)---O(4)" 0.085 0.196 0.279 6(2) 167.9
0(4)-H(4B)---0(5) 0.082 0.163 0.244 6(2) 176.6

Symmetry codes: ' —x+2, —y, —z+1; " x, —y=1/2, z4+1/2; ¥ x+1, —y=1/2, z+1/2.
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(a) One dimensional chain of 4 viewed along ¢ axis; (b) 3D framework formed by hydrogen bonds viewed along ¢ axis
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Fig.8 Fluorescence spectra for (a) ligand H,L. and (b)complexes 1, 2 and 4
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