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Synthesis and Crystal Structure of Binuclear Cobalt Complex with
2,6-Napathalenedicarboxylic Acid and 2,2’-Bipyridine

LIANG Hong LEI Zhi-Hong LI Xia*
(Department of Chemistry, Capital Normal University, Beijing 100048)

Abstract: A new complex, [Co,(NDC)(BIPY),(H,0)s] - (NDC)(NDC =2,6-napathalenedicarboxylate, BIPY =22’ -
bipyridine), has been obtained by solvent method and characterized by IR, TG-DTA and X-ray single-crystal
diffraction. The complex belongs to Triclinic system, Pl space group with a=0.92239(4) nm, b=1.126 16(5) nm,
¢=1.22119(6) nm, a=94.857(3)°, B=111.843(2)°, y=112.200(3)°, V'=1.05205(8) nm’, Z=2, D.=1.526 Mg-m>. The
complex is composed by [CoNDC)(BIPY),(H,0)e]** cation and one free NDC anion. The Co* cation is linked with
one oxygen atom of NDC, two nitrogen atoms of BIPY, and three oxygen atoms of water molecules, forming a
distorted octahedral environment. The NDC ligand links two Co* cations by a bis (monodentate) fashion to form a
cationic unit. There are intermolecular hydrogen bonds between the coordinated water molecules and the
coordinated water molecule and coordinated NDC ligand, giving rise to 1D metal-organic cationic chain. In
addition, hydrogen bonds are formed between the coordinated water molecule and noncoordinated NDC ligand.

So, 3D supramolecular network is formed through these hydrogen bonds. CCDC: 752894.
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Table 1 Crystallographic data of complex [Co,(NDC)(BIPY),(H,0)]- (NDC)

Empirical formula CaiHiOuN,Coy V /o’ 1.052 05(8)

Formula weight 966.66 Z 2

Crystal size / mm 0.30x0.30x0.20 D./ (Mg-m™) 1.526

Temperature / K 296(2) ©/ mm™ 0.863

Wavelength / nm 0.071 073 F(000) 498

Crystal system Triclinic 0/°) 1.86~27.87

Space group Pl Limiting indices -llsh<s12,-l4<sk<l4,-16<[=<16
a/ nm 0.922 39(4) Reflections collected / unique (R;,) 14 720 / 4 938 (0.025 7)
b/ nm 1.126 16(5) Data / restraints / paremeters 4938/0/289

¢/ nm 1.221 19(6) Goodness-of-fit on F? 1.056

al(°) 94.857(3) Final R indices [I>20(])] R=0.032 7, wR,=0.079 0
B1(° 111.843(2) Final R indices (all data) R=0.040 3, wR,=0.083 4
y/(°) 112.200(3) Largest diff. peak and hole / (e-nm™) 585, -390
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Table 2 Selected bond lengths (nm) and bond angles (°) for[ Co,NDC)(BIPY),(H,0)4]- (NDC)

Co(1)-0(1) 0.205 96(12) Co(1)-0(3)
Co(1)-0(2) 0.215 62(13) Co(1)-N(2)
0(1)-Co(1)-0(2) 84.32(5) 0(1)-Co(1)-0(3)
0(2)-Co(1)-0(7) 90.51(5) 0(1)-Co(1)-0(7)

N(1)-Co(1)-N(2) 76.84(6)

0.209 27(13) Co(1)-0(7) 0.213 90(12)
0.211 49(14) Co(1)-N(1) 0.213 29(15)
85.16(5) 0(3)-Co(1)-0(7) 88.95(5)

93.02(5) 0(2)-Co(1)-0(3) 169.42
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Fig.1 Molecular structure of the titlecomplex
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Table 3 Hydrogen bonds (D-H:--A) geometry for [Co,(NDC)(BIPY),(H,O)]- (NDC)

D-H A ZDHA /() d(D--A) / nm
03-H3WA 05(-x+3, —y+2, —z+2) 177.52 0.270 0
02-H2WA 04(—x+4, —y+2, —242) 172.71 0.262 1
O1-HIWA 07(—+2, —y+1, —z+1) 167.78 0272 1
01-HIWB 05(x-2, y-1, z-1) 165.29 0.263 1
02-H2WB O1(=x+2, —y+1, —z+1) 129.84 0.293 1
03-H3WB 06 165.16 0.260 6
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Fig.2 1D chain by hydrogen bonds

Dashed line show hydrogen bonds
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Fig.3 3D supramolecular network
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