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Synthesis, Crystal Structure, Thermal Stability and Fluorescence
Properties of [Co,(C;H\NO,)4(4,4-bipy).].

LIU Ting* LI Xu
(Department of Biology and Chemistry , College of Science and Technology, Nanchang University, Nanchang 330029)

Abstract: Using N-phenylanthranilic acid (NPA), CoSO, and 4,4’ -bipyridine as starting material, one new
coordination polymer [Co,(C;3H(NO,),(4,4"-bipy),], has been synthesized by solution method and characterized by
IR, elemental analysis, TGA, luminescence and X-ray diffraction methods. The crystallography reveals that
complex crystallizes in the triclinic space group P1, with a=1.08699(13) nm, b=1.136 23(13) nm, c=1.41472(16)
nm, «=71.886 0(10)°, B=76.374(2)°, y=66.177 0(10)°, V=1.507 0(3) nm?, D.=1.409 g-cm=, Z=2, F(000)=662.
Final GOF=1.028, R,=0.043 7, wR,=0.079 4. The centric Co(ll) ion is coordinated with two N atoms from two 4,4’-
bipyridine molecules, and four O atoms from three N-phenylanthranilic acid molecules forming a distorted
octahedral coordination geometry. One of the N-phenylanthranilic acid chelates the Co(Il) ion, while the other two
N-phenylanthranilic acid molecules connect another Co(Il) ion with monodentate motif to form a binuclear cluster
SBUs (second building units). The SBUs are further linked by 4,4'-bipyridine ligand forming an one-dimensional
double-chain ladder-like structure. CCDC: 750883.
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ASPRSTAT A (R,,=0.037 8),3 814 > AT ULEEATT 5 4
[I>20 (D T 258 5 M S IE IE . 28I L Lp
R A2 3 W SRS E |, AR AR G5 /) >R T B i 1
A5 TR e A A Ty R B, I X SR R R A
JF 43 590 R 45 1o [ R 45 i) S P R RE TR 1 R AT
R /D AL IR AR N T R=0.0437,
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Table 1 Crystallographic data for the complex

Empirical formula Cs6Ho5CoN,O, y/1(°) 66.177 0(10)
Formula weight 639.55 V /[ nm? 1.507 0(3)

Size / mm 0.27x0.11x0.05 D./ (g-em™) 1.409

0 range for data collection / (°) 2.32~25.50 A 2

Crystal system Triclinic F(000) 662

Space group P1 (Mo Ka) / mm™ 0.617

a/ nm 1.086 99(13) Reflections collected 11 004

b / nm 1.136 23(13) Independent reflections (R;,) 5452 (0.037 8)
¢/ nm 1.414 72(16) Ry, wR, [I>20(1)] 0.043 7, 0.079 4
al(°) 71.886 0(10) Ry, wR; (all data) 0.0735, 0.0918
B/ 76.374(2) Largest difference peak and hole / (e-nm™) 293, -289
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Symmetric code: A: —x+1, —y+2, —z+1; B: x, y+1, z
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Fig.1  Coordination enviroment of Co*, thermal ellipsoids
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Fig.2  Double-chain ladder-like structure of the complex
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-Co (1)-0 (4) .0 (4)-Co (1)-0 (3A) .0 (3A)-Co (1)-0 (2) Al
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Co (1)-0 (3A) 1 N (1)-Co (1)-0 (2) 73 %! 24 87.90(8)° .
86.33(8)°.88.79(8)° 1 93.93(8)°, & i 1#B i &5 90°, 7E
B G Co-0 BERKA 22 5 . Co(1)-0(1)H 0.216 2(2)
nm, Co (1)-0 (2) & 0.215 85 (19) nm,Co (1)-0 (4) N
0.207 13(18) nm,Co(1)-0(3A)4 0.202 82(19) nm, Fij
THFEK XOEDUITER 0(1).0(2) .C(11)FT Co(1)7 T1
BRI LA B A AR G 9 5 Co(lDE
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Co(1)-03A) 0.202 82(19) Co(1)-0(2)
Co(1)-0(4) 0.207 13(18) Co(1)-0(1)
Co(1)-N(2B) 0.214 9(2) 0(1)-C(11)
Co(1)-N(1) 0.215 3(2) 0(2)-C(11)

0(3A)-Co(1)-0(4) 106.81(8) N(2B)-Co(1)-N(1)

0(3A)-Co(1)-N(2B) 94.03(8) 0(3A)-Co(1)-0(2)
0(4)-Co(1)-N(2B) 95.09(8) 0(4)-Co(1)-0(2)
0(3A)-Co(1)-N(1) 88.79(8) N(2B)-Co(1)-0(2)
0(4)-Co(1)-N(1) 86.33(8) N(1)-Co(1)-0(2)

0.215 85(19) 0(3)-C(24) 0.126 2(3)
0.216 2(2) 0(4)-C(24) 0.127 33)
0.126 3(3) 0(3)-Co(1A) 0.202 82(19)
0.126 3(3)
176.32(9) 0(3A)-Co(1)-0(1) 155.53(8)
95.35(8) 0(4)-Co(1)-0(1) 97.17(8)
157.83(8) N(2B)-Co(1)-0(1) 88.56(8)
83.47(8) N(1)-Co(1)-0(1) 87.90(8)
93.93(8) 0(2)-Co(1)-0(1) 60.73(8)

Symmetry transformations used to generate equivalent atoms A: —x+1, —y+2, —z+1; B: x, y+1, z.
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Fig.3 TG plot of the title complex
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Fig.4 Emission spectra of the title complex in solid

state at ambient temperature
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