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Synthesis and Structures of Cd(I) Coordination Complexes

Controlled by pH Based on 5-Oxyacetateisophthalate

WANG Peng”

LI Ying YANG Wen-Bin ZHAO Jing-Jing

(College of Chemical and Environmental Engineering, Shandong University of Science and
Technology, Qingdao, Shandong 266510, China)

Abstract: Two coordination complexes [Cd(H,L),(H,0),] (1), [Cd(HL)], (2) based on 5-oxyacetateisophthalate (HsL)

and Cd(Il) ions were synthesized under different pH condition through hydrothermal reaction and their structures

were characterized by IR and X-ray diffraction method. The synthesis of the complexes was dominated by pH

condition, and the research could be helpful to design and control the structure of the coordinate complexes.

CCDC: 867284, 1; 867285, 2.
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Table 1 Crystallographic data of the coordinate complex 1 and 2

Empirical formula

Formula weight

Crystal system

Space group

a/ nm

b / nm

¢/ nm

BI1()

V/ nm?

D./ (g-cm™)

A

Size / mm

F(000)

Absorption coefficient / mm™
Reflections collected / used
Goodness-of-fit on F?

R, wR, (I520(D)

0 range for data collection / (°)

CdCyH0 s CACH0,
662.78 350.55
Monoclinic Monoclinic
P2/ P2,/e

1.318 7(4) 0.435 84(11)
1.361 8(4) 2.103 1(5)
0.681 93(18) 1.058 9(3)
104.642(4) 92.146(4)

1.184 8(5) 0.969 9(4)

1.858 2401

2 4
0.45%0.12x0.03 0.28x0.20x0.04
668 680

1.014 2.279

2083/ 1869 1910/ 1811
1.176 1.157

0.033 8,0.075 6 0.029 3, 0.070 7
2.19 10 25.02 1.94 10 25.99
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex 1 and 2

1

Cd1-09 0.226 9(3) Cd1-08 0.228 3(3) Cd1-01 0.231 7(2)
09-Cd1-08 90.47(12) 08-Cd1-08" 180.00(6) 09-Cd1-01% 92.71(9)
09-Cd1-08" 89.53(12) 09-Cd1-01 87.29(9) 08-Cd1-01 95.99(9)
01-Cd1-01% 180.00(0) 08-Cd1-01% 84.01(9)

2

Cd1-01" 0.234 9(2) Cd1-02° 0.231 0(2) Cd1-03 0.229 4(3)

Cd1-02' 0.238 4(3) €d1-03 0.259 4(3) Cd1-04 0.229 3(3)

Cd1-05" 0.231 6(3)
04-Cd1-03' 86.29(9) 03-Cd1-01" 80.27(9) 01"-Cd1-02" 76.81(9)
04-Cd1-02° 90.72(9) 02-Cd1-01" 87.27(9) 04-Cd1-03 52.88(9)
03-Cd1-02 92.03(9) 05%-Cd1-01" 76.55(9) 03-Cd1-03 126.08(11)
04-Cd1-05" 106.79(10) 04-Cd1-02° 115.47(9) 02°-Cd1-03 118.37(9)
03-Cd1-05% 92.67(10) 03-Cd1-02 153.01(9) 05%-Cd1-03 71.82(9)
021-Cd1-05" 162.12(9) 02%-Cd1-02’ 72.93(9) 01"-Cd1-03 138.92(8)
04-Cd1-01" 166.33(10) 05%-Cd1-02 95.66(9) 02-Cd1-03 80.88(8)

Symmetry code: 1: ¥ —x, 2—y, —z; 2: "1+, y, z; " 1+x, 0.5—y, =0.5+z; " 1-x, 1-y, 2-2; “2-x, 0.5+y, 1.5-z; "1-x, 0.5+y, 1.5-z.

x3 BRAEVI2HEREKTER
Table 3 Hydrogen bond lengths and bond angles of 1 and 2

D-H---A d(D-H) / nm d(H-A) / nm d(D--A) / nm Z/DHA / ()
1
08-H8A---06' 0.086 0.204 0.288 7(4) 170.1
08-H8B:--05" 0.085 0.253 0.324 4(4) 143
09-H9A---06" 0.084 0.2 0.281 7(4) 166
09-H9---05" 0.082 0.198 0.273 9(4) 153.3
04-H40---03" 0.082 0.251 0.297 6(3) 116.8
04-H40---02" 0.082 0.184 0.265 4(3) 169.7
07-H70---01" 0.082 0.181 0.259 1(3) 160.1
2
06-H6:--07 0.82 2.46 2.988(4) 123
06-H6---01' 0.82 1.83 2.631(4) 163.7

Symmetry code: 1: '=1+x, 1.5—y, —0.5+z; " 1—x, =0.5+y, 0.5—z; " 1-x, 2y, 1—z; “—1+4x, y, z; * 1=x, 0.5+y, 0.5—;

2: '—1+x, 0.5-y, 0.5+z.
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Fig.1  Structure of the complex 1 in solid state

Symmetry code: * 1-x, =0.5+y, 0.5-z; *1-x, 0.5+y, 0.5-z; " 1+x,
1.5-y, 0.5+z
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Fig.2a H-bonds in coordinate complex 1 with carboxyl

group as donor

Symmetry code: ' —1+x, 1.5-y, =0.5+z; "1-x, =0.5+y, 0.5-z; " 1 -x,
2—y, 1=z; " =1+x, y, z
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Fig.2b H-bonds in coordinate complex 1 with water

molecular as donor
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02" is omitted for clarity; Symmetry code: "1+x, y, z; " 1+x, 0.5y,
—0.5+z; " 1-x, 1=y, 2-z; "2-x, 0.5+y, 1.5-z; " 1-x, 0.5+y, 1.5—z
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Fig.3a Coordination enviroment of Cd(I) center of

complex 2
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Symmetry code: " 1-x, 1-y, 2—z; " =1+, v, z; " —1+x, 0.5-y, 0.5+z;
i l—x, =0.5+y, 1.5-z; *2-x, =0.5+y, 1.5—2
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Fig.3b  Coordination modes of the carboxyl groups in the

complex 2
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02" is omitted for clarity; Symmetry code: '1+x, y, z; " 1+x, 0.5y,
—0.5+z; "1-x, 1-y, 2-z; *2-x, 0.5+y, 1.5-z; " 1-x, 0.5+y, 1.5-z
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Fig.5 (a) 77-7 interaction of nearing ligands in 2;

(b) Structure of complex 2 viewed down

crystallography [201] direction
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