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Crystal Structures, Fluorescent Properties and Magnetism of
Zn(II)/Co(II) Complexes Based on Mixed Ligands

LI Bo', SHEN Hong'*, MAO Fengyin®, LI Yonghui'
(1. School of New Materials and Chemical Engineering, Yibin Vocational Technical College, Yibin 644000, China;
2. School of Chemical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract; In order to explore the preparation and performance of p-chlorophenylacetic acid-zine com-
plex and p-chlorophenylacetic acid-cobalt complex, the Zinc(II) complex [ Zn(PCPA), (bipy)H,0]
was synthesized with p-chlorophenylacetic acid (PCPA) , 2,2’ -Bipyridyl ( bipy ) and Zinc chloride as
main raw materials via solvent evaporation method, the Cobalt(II) complex [ Co( PCPA), (4,4’ -bpy)
H,0] was synthesized with p-chlorophenylacetic acid, 4,4’ -Bipyridine(4,4’ -bpy ) and Cobalt nitrate
hexahydrate as main raw materials via solvent evaporation method. The crystal structures were deter-
mined by single crystal X-ray diffraction method. The results showed that complex 1 crystallizes in the
Monoclinic space group P2,/n with each asymmetric unit consisting of one Zn(II) ion, two 4-chloro-
phenylacetic acid ligands and one 2,2’ -bipyridine ligand. Complex 2 crystallizes in the Monoclinic
space group P2,/c with each asymmetric unit consisting of one Co(Il) ion, two 4-chlorophenylacetic

acid ligands and one 4,4’ -bipyridine ligand. Fluorescence spectrum analysis showed that the excita-
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tion peak of complex 1 was 335 nm, emission peak was 448 nm. The thermal stability study showed

that the complexes are stable at room temperature. The magnetic measurement result of complex 2

showed weak antiferromagnetic interactions among Co(II) ions in complex 2.

Keywords: zinc complex; cobalt complex; p-chlorophenylacetic acid; crystal structure; 2,2’ -bipyri-

dine; 4,4’ -bipyridine
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Table 1 Crystal datas and structures refinements of the title complex

Parameter Complex 1 Complex 2
Empirical formula C,sH,, C1,N, 0, Zn C,s H,, C1, CoN, O,
Formula weight 578.72 572.28
Temperature/ K 313.00 298.15
Crystal system Monoclinic Monoclinic
Space group P2,/n P2,/c
a/nm 1.23077(4) 1.1443(2)
b/nm 1.33964(4) 2.7185(5)
¢/nm 1.59794(5) 0.85460(17)
o/ (°) 90 90
B/(°) 103.2440(10) 105.27(3)
¥/ (%) 90 90
Volume/nm’ 2.56459(14) 2.5646(10)
Z 4 4
Calculated density/(mg + m ™) 1.499 1.482
Absorption coefficient/mm ™' 1.206 0.917
F(000) 1184 1172

Crystal size/mm

Reflections collected/unique

Data/restraints/ parameters

Orange/ (°)

Final R indices[ I >26(1) ]

R indices(all data)
GOF

0.32 x0.3 x0.28
38924/6395[ R(int) =0.0686]
6395/0/326
2.281 ~28.351
R, =0.0452, wR, =0.1022
R, =0.0995, wR, =0. 1402
1.084

0.2 x0.18 x0. 12
17443/4563[ R(int) =0.1122]
4563/7/328
2.377 ~25.149
R, =0.0486, wR, =0. 1125
R, =0.0963, wR, =0. 1454
0.999
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Table 2 Selected bond distances and bond angles of the complex 1
Bond Length/nm Bond Angle/ () Bond Angle/ ()
Zn(1)—0(1) 0.2051(2) 0(1)—7Zn(1)—0(3) 92.54(9)  O(5)—Zn(1)—0(3) 156.54(9)
Zn(1)—0(3) 0.2242(3) 0(1)—7Zn(1)—0(4) 97.19(9)  O(5)—Zn(1)—0(4)  97.89(9)
Zn(1)—0(4) 0.2206(2) 0(1)—Zn(1)—0(5) 92.69(9)  O(5)—Zn(1)—N(1)  89.71(9)
Zn(1)—0(5) 0.2063(2) 0(1)—Zn(1)—N(1) 170.62(10)  0(5)—Zn(1)—N(2) 104.20(10)
Zn(1)—N(1) 0.2162(2) 0(1)—Zn(1)—N(2) 94.00(10)  O(5)—Zn(1)—C(9) 127.43(11)
Zn(1)—N(2) 0.2106(3) 0(1)—Zn(1)—C(9) 95.86(10)  N(1)—Zn(1)—0(3)  88.82(9)
Zn(1)—C(9) 0.2551(3) 0(3)—7Zn(1)—C(9) 29.18(10)  N(1)—Zn(1)—0(4) 91.45(10)
CI(1)—C(6) 0.1744(4) 0(4)—7Zn(1)—0(3) 58.76(9)  N(1)—Zn(1)—C(9) 89.85(10)
Cl(2)—C(14) 0.1740(4) 0(4)—7Zn(1)—C(9) 29.58(10)  N(2)—Zn(1)—0(3)  98.21(9)
F3 AW 2 BRI
Table 3  Selected bond distances and bond angles of the complex 2
Bond Length/nm Bond Angle/(°) Bond Angle/ ()
Co(1)—O(1)  0.2077(3)  O(1)—Co(1)—0(2)#1  81.95(10)  0(5)—Co(1)—0(1)  177.29(11)
Co(1)—O0(2)#1  0.2104(3)  O0(1)—Co(1)—N(1)  90.67(12) 0(5)—Co(1)—0(2)#1  96.20(10)
Co(1)—0(3)  0.2071(3) O(1)—Co(1)—N(2)# 89.18(12)  0O(5)—Co(1)—N(1) 91.28(12)
Co(1)—0(5)  0.2069(3) O(2)#1—Co(1)—N(1) 88.97(11) 0(5)—Co(1)—N(2)#2  88.87(12)
Co(1)—N(1)  0.2154(3) O(2)#1—Co(1)—N(2)#2 91.06(11)  N(1)—Co(1)—N(2)#2  179.84(14)
Co(1)—N(2)#2  0.2195(3)  0(3)—Co(1)—O0(1)  95.49(11)  C(1)—0(1)—Co(1) 138.4(2)
CI(1)—C(6)  0.1746(5)  0O(3)—Co(1)—O0(2)#1 177.37(11) C(1)—0(2)—Co(1)#3  129.9(3)
CI(2)—C(14)  0.1737(5)  0(3)—Co(1)—0(5)  86.34(11)  C(9)—0(3)—Co(1) 133.7(3)
0(1)—C(1) 0.1250(5)  0(3)—Co(1)—N(1)  91.67(12)  Co(1)—0(5)—H(5A) 118.7
0(2)—C(1) 0.1262(5) 0(3)—Co(1)—N(2)#2 88.28(12)  Co(1)—0(5)—H(5B) 123.3
NIRRIBAENS : #l: x, —y+1/2, 24172, #2: a+1, 5, z; 8. x, —y+1/2, 2-1/2
x4 EAY RS EEDE
Table 4 Hydrogen bond geometry data for complex 1
D—H---A d(D—H)/nm d(H-+-A)/nm d(D-+-A)/nm <DHA/(°)
0(5)—H(5A)---0(2) 0. 085 0.181 0.2588(3) 150.5
0(5)—H(5B)-0(4)#2 0. 085 0.190 0.2726(3) 164.4
SIRRERAERS . #2: —x+1, —y+1, —z+1
x5 EAY 2 MR EEE
Table 5 Hydrogen bond geometry data for complex 2
D—H:--A d(D—H)/nm d(H---A)/nm d(D-+-A)/nm <DHA/(°)
0(5)—H(5A)---0(4) 0. 085 0.186 0.2593(4) 143.2
0(5)—H(5B)--0(2)#5 0. 085 0.193 0.2745(4) 160.5

KIFRERERS . #5: x, ¥, z+1
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Figure 1  Coordination environment of Zn( 1)
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Figure 2  Hydrogen bonds of complex 1
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Figure 3  Crytal packing of complex 1
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atom in complex 2
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Crytal packing of complex 2
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Fluorescence spectra of p-chlorophenylacetic

acid and complex 1
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