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Synthesis and Crystal Structure of Coordination Polymers
[Zn(3-aba),],-nH,O and [Cd(3-aba),],
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Abstract: Two new coordination polymers [Zn(3-aba),],-nH,0 (1) and [Cd(3-aba),], (2) (3-aba=3-aminobenzoic
acid anion) were synthesized and characterized by elemental analysis, thermal analysis, IR. Their crystal struc-
tures were determined by X-ray diffraction method. The crystal of complex 1 belongs to orthorhombic system with
space group Pca2, and that of complex 2 belongs to monoclinic system with space group P2,/n. The crystallo-
graphic data are: ¢=0.926 26(8) nm, 6=1.600 73(15) nm, ¢=1.88522(17) nm, 8=90°, V=2.7952(4) nm’, Z=4, u=
1.783 mm™, D=1.690 g-cm™, R,=0.0279, wR,=0.064 8 for 1; a=0.900 68(7) nm, 6=0.452 03(4) nm, ¢=1.568 02
(12) nm, B=106.0750(10)°, V=0.61343(9) nm®, Z=1, u=1.799 mm™, D,=2.082 g-cm=, R,=0.019 8, wR,=0.0558
for 2. In the complex 1, the 3-aminobenzoic acid anion coordinates to Zn(Il) in a u,-bridge mode with its nitrogen
atom and one of its oxygen atoms, while it coordinates to Cd(Il) ion in a us-bridge mode with its nitrogen atom and

two oxygen atoms of the carboxylate in the complex 2. Both coordination polymers exhibit a two-dimensional net-

work structure. CCDC: 292262, 1; 292263, 2.
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Table 1

Crystal data and structure parameters for complex 1 and 2

CosHxN,0,¢Zn,
Formula weight 711.28
Temperature / K 293(2)
Orthorhombic

Empirical formula

Crystal system

Space group Pea2,

a/ nm 0.926 26(8)
b / nm 1.600 73(15)
¢/ nm 1.885 22(17)
BI1() 90

V / nm® 2.7952(4)
D,/ (g-cm™) 1.690

Z 4

CosHxCdoN,Og
769.31
293(2)
Monoclinic
P2./n

0.900 68(7)
0.452 03(4)
1.568 02(12)
106.0750(10)
0.61343(9)
2.082

1
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Absorption coefficient / mm™ 1.783 1.799

F(000) 1 456 380

Crystal size / mm 0.24 x 0.18 x 0.16 0.22 x 0.20 x 0.16

0/(°) 2.16 to 27.89 2.37 to 27.85

Limiting indices “l1<sh<12,-19sk<2],-24<[<19 “llsh<s11,4<k<5-20<1<20

Reflections collected / unique 17 962 / 5 696 [Rint=0.028 4] 3 831 /1439 [Rint=0.012 0]

Refinement method Full-matrix least-squares on F? Full-matrix least-squares on F?

Data / restraints / parameters 5696/ 1/ 398 1439 /0 /105

Goodness of fit on F* 1.005 1.239

Final R indices [I>20(])] R=0.027 9, wR,=0.064 8 R=0.019 8, wR,=0.055 8

Largest diff. peak and hole / (e-nm™) 300 and —-268 273 and -847
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Table 2 Selected bond distances (nm) and bond angles (°) for compound 1

Zn(1)-03) 0.194 4(2) Zn(1)-N3)#1
Zn(1)-0(1) 0.195 2(3) Zn(2)-0(5)
Zn(1)-N(4) 0.205 6(3) Zn(2)-0(7)#2

0(3)-Zn(1)-0(1) 116.55(12) 0(1)-Zn(1)-N(3)#1

0(3)-Zn(1)-N(4) 95.03(10) N(4)-Zn(1)-N(3)#1

O(1)-Zn(1)-N) 111.62(16) 0(5)-Zn(2)-0(7/#2

0(3)-Zn(1)-N3)#1 101.70(11) 0(5)-Zn(2)-N(2#2

0.206 6(3) Zn(2)-N2)#2 0.205 6(3)
0.194 8(3) Zn(2)-N(1) 0.206 4(3)
0.195 1(2)

120.02(12) O(7W#2-Zn(2)-N(242 94.52(10)
108.76(11) 0(5)-Zn(2)-N(1) 119.88(12)
114.49(11) O(7#2-7n(2)-N(1) 101.20(11)
113.60(17) N(2)#2-Zn(2)-N(1) 109.65(11)

Symmetry transformations used to generate equivalent atoms: #1: x, y—1, z; #2: x+1/2, —y+1, z; #3: x=1/2, —y+1, z; #4: x, y+1, z.
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Table 3 Selected bond distances (nm) and bond angles (°) for compound 2

Cd(1)-0(1)#1 0.227 85(12) Cd(1)-N(1)
Cd(1)-0(1)#2 0.227 85(12) Cd(1)-N(1)#3
O(1)#1-Cd(1)-0(1)#2 180.0 N(1)-Cd(1)-N(1)#3
O(1)#1-Cd(1)-N(1) 92.09(5) O(1)#1-Cd(1)-0(2)#4
O(1)#2-Cd(1)-N(1) 87.91(5) O(1)#2-Cd(1)-0(2)#4

O(1)#1-Cd(1)-N(1)#3 87.91(5) N(1)-Cd(1)-0(2)#4
O(1)#2-Cd(1)-N(1)#3 92.09(5) N(1)#3-Cd(1)-0(2)#4

0.232 89(15) Cd(1)-02)#4 0.234 86(12)
0.232 89(15) C(1)-0Q)#5 0.234 87(12)
180.00(4) O(1)#1-Cd(1)-0(2)#5 88.23(5)
91.77(5) 0(1)#2-Cd(1)-02)#5 91.77(5)
88.23(5) N(1)-Cd(1)-0Q2)#5 83.83(6)
96.17(6) N(1)#3-Cd(1)-0(2)45 96.17(6)

83.83(6) 0(2)#4-Cd(1)-02)#5 180.0

Symmetry transformations used to generate equivalent atoms: #1: x—1/2, —y—1/2, z—1/2; #2: —x+1/2, y+1/2, —z+3/2; #3: —x, -y, —z+1;

#4: —x+1/2, y—1/2, —z+3/2; #5: x-1/2, —y+1/2, z—1/2.
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Table 4 Hydrogen bonds for complex 1
D-H---A d(D-H) / nm d(H--A) / nm d(D--A) /nm Z(DHA) / (%)
0(10)-H(10B)---O(4)#5 0.085 0.202 0.285 2(6) 166.3
O(lO)—H(lOA)~~O(2) 0.085 0.215 0.282 1(5) 135.3
0(9)-H(9A)---0(8) 0.085 0.201 0.284 1(6) 166.9
N@4)- H(4B) -0(10) 0.090 0213 0.302 4(5) 173.4
N(@4)-H(4A)---0(2)#3 0.090 0.219 0.298 7(3) 147.7
N(3)-H(3B)---0(4)#6 0.090 0.202 0.287 7(4) 157.8
N(2)-H(2B)---0(6)#1 0.090 0.222 0.302 2(3) 148.3
N(2)-H(2A)---O(9)#7 0.090 0.207 0.295 5(5) 167.0
N(1)-H(1B)---O(8)#4 0.090 0.201 0.286 2(4) 156.9

Symmetry transformations used to generate equivalent atoms: #1: x, y—1, z; #2: x+1/2, —y+1, z; #3: x-1/2, —y+1, z; #4: x, y+1, z;
#5: —x+1, —y+1, z=1/2; #6: x+1/2, —y+2, z; #7: —x+1/2, y, z+1/2; #8: x—1/2, —y+2, z.
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Fig.1 Coordination structure of complex 1
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Fig.2 Coordination structure of complex 2
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Fig.3 Two-dimensional network structure of complex 1
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Fig4 Crystal packing diagram of complex 1 along a axis
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Fig.5 Two-dimensional network structure of complex 2
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Fig.6 Crystal packing diagram of complex 2 along b axis
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