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Synthesis and Crystal Structure of A Cadmium() Complex of

Pyridine-2,3,5,6-tetracarboxylic Acid
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Abstract: In this paper a new cadmium(ll) complex, [Cd(H,PTA)(H,0);]:3H,0, has been synthesized and
characterized by elemental analysis, IR, and X-ray diffraction single crystal structure ananlysis. It belongs to triclinic
system, with space group P1, a=0.947 84(19) nm, 5=0.990 8(2) nm, ¢=0.994 3(2) nm, a=114.06(3)°, 8=98.56(3)°,
y=111.29(3)°, V=0.744 5(3) nm®, Z=2. This complex is a binuclear unit, and then the binuclear molecules are

alternatively assembled into 3D supramolecular network by hydrogen-bond in which there exists a (H,0), water

cluster. CCDC: 724104.
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Table 1 Crystal data and structure refinement for complex

Empirical formula CoHsCANO
Formula weight 473.62
Temperature / K 113(2)
Wavelength / nm 0.071 073
Crystal system Triclinic
Space group Pl

a/ nm 0.947 84(19)
b/ nm 0.990 8(2)
¢/ nm 0.994 3(2)
al (%) 114.06(3)
B/ 98.56(3)

v /(%) 111.29(3)

Z 2
V / nm® 0.744 5(3)

D,/ (g-em™) 2.113

w/ mm 1.549

F(000) 472

Crystal size / mm 0.08%0.06x0.04

0 range / (°) 2.39~27.89
Reflections collected 5726

Independent reflection 3 489 (R;,=0.029 )
Goodness-of-fit on F? 1.042

Final R indices [I>20(])]

R indices (all data)

R=0.036 0, wR,=0.075 4
R=0.043 0, wR,=0.079 0
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Fig.1 Molecular structure of complex
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Table 2 Selected bond lengths (nm) and angles (°) for complex

Cd(1)-0(10) 0.230 3(3) 0(4)-C(8)
Cd(1)-0(9) 0.230 5(2) O(4)-H(4A)
Cd(1)-0(11) 0.232 5(3) 0(6)-H(6)
Cd(1)-N(1) 0.235 9(3) O(11)-H(11A)
N(1)-C(6) 0.134 1(4) 0(12)-H(124)

0(10)-Cd(1)-0(9) 90.48(11) 0(10)-Cd(1)-0(8)

0(10)Cd(1)-0(11) 171.53(10) 0(9)-C ( 0(8)

0(9)- Cd( 0(11) 93.24(11) 0(11)-Cd(1)-0(8)

0(10)-Cd(1)-N(1) 90.88(10) N(1)-Cd(1)-0(8)

0(9)-Cd(1)-N(1) 138.63(10) 0(8)-Cd(1)-0(8)

0.131 4(4) Cd(1)-0(8) 0.238 8(2)
0.084 00 Cd(1)-0(1) 0.245 9(3)
0.084 00 0(1)-C(1) 0.127 8(4)
0.085 00 N(1)-C(2) 0.133 6(4)
0.085 01
91.06(10) 0(11)-Cd(1)-N 81.30(10)
152.09(9) 0(10)-Cd(1)-0 ) 85.43(9)
89.20(10) 0(9)-Cd ( 0(1) 72.10(9)
69.20(9) 0(11)-Cd(1)-0(1) 88.47(10)
70.76(9) N(1)-Cd(1)-0(1) 66.81(9)

Symmetry transformations used to generate equivalent atoms: ' —x+1, —y+1, —z.
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Symmetry codes: ' x+1, y, z; "

a1, y, z3 ™ —x+1; —y+1, —z;

Nex, =y, =z x, Y, 2= 1 a1, —y+l, =2+
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Fig.2 Hydrogen bonds of complex
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Fig.3 Tetramer water cluster in complex

®3 EAYNSEEKTEABE

Table 3 Hydrogen bonding parameters for complex

D-H--A d(D-H) / nm d(H-A) / nm d(D---A) / nm £ (DHA) / (%)
06-H6---01' 0.084 0 0.166 7 0.249 5 167.75
09-HOA--- 06" 0.085 0 0.245 9 03139 137.52
09-HOB---07" 0.085 0 0.181 7 0.263 9 162.17
010-H10A---02" 0.085 0 0.196 2 0.279 9 168.12
010-H10B---014" 0.085 0 0.186 8 0.269 6 164.37
O11-HI1A---03" 0.085 0 0.205 6 0.288 7 165.46
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Ol1-HI1B--012 0.085 0 0.185 3 0.270 2 177.42
O12-H12A---0O11" 0.085 0 0.230 8 0.310 8 156.89
012-H12B---05" 0.085 0 0.207 8 0.292 1 171.57
014-H14A---02 0.085 0 02111 0.294 0 164.91
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