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Synthesis, Structure and Properties of Two Two-Fold Interpenetrating 2D
Coordination Polymers Constructed from MCl, (M=Zn, Cd) with
Imidazole-4,5-dicarboxylic Acid and 1,4-Bis(imidazol-1-yl)butane

LIU Hong-Wen LU Wen-Guan™
(Department of Chemistry, Shaoguan University, Shaoguan, Guangdong 512005, China)

Abstract: Two-fold interpenetrating 2D Zinc(Il) coordination polymer {[Zn,(IDC)(bib)Cl] - H,0}, (1) and 2D
cadmium(Il) coordination polymer [Cd,(HIDC)(bib),sCL,], (2) (H;IDC=imidazole-4,5-dicarboxylic acid, bib=1,4-bis
(imidazol-1-yl)butane) were obtained by the hydrothermal reactions of H;IDC, bib and ZnCl, or CdCl, with 2:1:4
mole ratio, respectively. Their composition and structures were determined by elemental analysis, infrared

spectroscopy, and single-crystal X-ray diffraction analysis. Their thermal stabilities and luminescent properties

were investigated as well. CCDC: 772780, 1; 772781, 2.
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4 0.272 g ZnCl, (2.0 mmol),0.156 g HIDC (1.0
mmol),0.095 g bib (0.5 mmol)Fl 8 mL H,0 &%,
M 4 mL 0.5 mol - L™ KOH % W 45 1R &5 W 1) pH
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Table 1 Crystal structure parameters of complexes 1 and 2

Complex 1 2

Empirical formula CsH7,CINgOsZn, CH5»CLNs0,Cd,
Formula weight 527.54 735.16

Crystal system Monoclinic Triclinic

Space group P2)/c P1
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a/nm 1.244 6(3) 1.059 6(2)
b/ nm 1.112 0(2) 1.103 3(2)
¢/ nm 1.500 8(3) 1.192 2(2)
al(°) 76.863(3)
B/ 100.119(4) 82.995(3)
v /(%) 65.862(3)
Volume / nm* 2.044 6(8) 1.237 9(4)
A 4 2
D./ (g-em™) 1.714 1.972
F(000) 1 064 722
Absorption coefficient u (Mo Ka) / mm™ 2.516 1.979

Reflections collected / unique (R;,)
Data / restraints / parameters
Goodness-of-fit on F

Final R indices (I>20(I))

R indices (all data)

Largest diff. peak and hole / (e-nm™)

10 222/ 4 401 (0.070 8)

4401/127271
1.031

R=0.055 7, wR,=0.118 7
R=0.144 1, wR,=0.146 5

702 and -538

10 407 / 5 289 (0.029 4)
5289/1/328

1.013

R=0.037 6, wR»=0.106 6
R=0.066 7, wR,=0.140 4
1 037 and -712
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Table 2 Selected bond distances (nm) and bond angles (°) of complexes 1 and 2

2

21 A&

1
n(1)-N(1) 0.197 9(5) Zn(1)-N(2A) 0.1985(4) Zn(1)-N(3) 0.198 3(6)
n(1)-0(1) 0.215 4(4) Zn(1)-0(4A) 0.219 9(4) Zn(2)-0(3) 0.193 0(4)
n(2)-0(2) 0.193 3(4) Zn(2)-N(6B) 0.195 8(5) Zn(2)-CI(1) 0.222 5(2)
O(1W)---0(4) 0.291 2(9) O(1W)---O(4E) 0.288 8(10) 0Q2W)---0(1W) 0.262 3(16)
02W)---CI(1) 0.356 7(12) C(12F)---CI(1) 0.362 6
N(1)-Zn(1)-N(2A) 128.1(2) N(1)-Zn(1)-N(3) 115.3(2) N(2A)-Zn(1)-N(3) 116.6(2)
0(1)-Zn(1)-0(4A) 170.39(17) 0(2)-Zn(2)-N(6B) 112.88(19) 0(3)-Zn(2)-0(2) 104.31(18)
0(3)-Zn(2)-N(6B) 106.8(2) N(6B)-Zn(2)-C1(1) 109.85(18) 0(3)-Zn(2)-CL(1) 116.01(16)
0(2)-Zn(2)-C1(1) 107.04(16)
2
Cd(2)-N@3) 0.225 8(5) Cd(2)-N(2A) 0.227 4(4) Cd(2)-N(6B) 0.232 3(5)
Cd(2)-0(4A) 0.243 7(4) Cd@)-cl(n) 0.264 60(15) Cd(2)-Cl2) 0.278 22(17)
Cd(1)-N(7) 0219 1(5) Cd(1)-N(1) 0.222 3(4) Cd(1)-0(1) 0.247 3(4)
Cd(n)-cl(1) 0.253 31(16) Cd(1)-Cl2) 0.255 41(16) C(12D)---CI(1) 0.363 1
C(6E)---Cl(2) 03538
N(3)-Cd(2)-N(2A) 164.56(17) N(6B)-Cd(2)-0(4A) 91.43(17) N(6B)-Cd(2)-Cl(1) 89.59(13)
0(4A)-Cd(2)-C1(2) 93.44(12) CI(1)-Cd(2)-C1(2) 84.92(5) N(7)-Cd(1)-N(1) 139.12(18)
0(1)-Cd(1)-CL(1) 95.88(12) 0(1)-Cd(1)-CL(2) 169.39(11) CI(1)-Cd(1)-C1(2) 92.20(5)

Symmetry transformations used to generate equivalent atoms: 1: A: —x+2, y—=1/2, —z+1/2; B: x, y, z+1; E: —x+2, —y+2, —z+1;

Fo =42, =y+1, —z+1; 2: A: —x+2, —=y+1, —z; Br —=v+1, —y+2, —z+1; D: x, y, z—1; E: —=x42, —y+1, —z+1.
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Symmetry codes: A —x+2, y—1/2, —z+1/2; B x, y, z+1; C —x+2, y+1/2, =z+1/2; D «x, y, z —1; Thermal ellipsoids were drawn at the 30% level, and

the hydrogen atoms were omitted for clarity

1 (a) BEAT HERDE T 0 BE LI 5E A us-TDCH B uy-bib B 17 B P | (b) 4k RS F T

(c) TSI 1 4k &5k K]

Fig.1 (a) Coordination environment of Zn(Il) ion and bridging modes of us-IDC* and w,-bib, (b) 2D network structure,

(c) Two-fold interpenetrating 2D network in complex 1
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Symmetry codes: A —x+2, —y+1, —z; B —x+1, —y+2, —z+1; C —x+1, —y, —z+1; Thermal ellipsoids were drawn at the 30% level, and the hydrogen

atoms were omitted for clarity except for those bonded to oxygen atoms of u,-HIDC*

B2 (a) FOAY 2 TARIDE T AL BT A u-HIDC> 2 pp-bib FLAR (AR A BT | (b) = 2 9 HR 25 44 [

(c) T SR L A

Fig.2 (a) Coordination environment of Cd(Il) ion and bridging modes of p,-HIDC* and u,-bib, (b) 2D network structure,

(¢) Two-fold interpenetrating 2D network in complex 2
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Fig.3  Solid-state fluorescent emission spectrum of

complexes 1 and 2 at room temperature
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