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Synthesis and Crytal Structure of Co(I) and Mn(I) Complexes
with One-dimensional Chain Structure

ZHANG Qi-Long DAI Mei-Bi ZHU Xin-Cheng ZHU Bi-Xue™
(Key Laboratory of Macrocycle and Supramolecular Chemisiry of Guizhou Province, Guiyang 550025)

Abstract: The Schiff base ligand L [NV,N’-bis(acetylacetone)-1R,2R-diaminocyclohexane| was synthesized from con-
densation reaction of 1R,2R-diaminocychohexane with acetyacetone. CoCl, -6H,0 and MnCl, -4H,0 react, respec-
tively with L to give two complexes [Col.Cl,], (1) and [MnLCl,(C,HsOH)-H,0], (2), and they were characterized by
elemental analysis, FTIR and X-ray diffraction single-crystal structure analyses. The results of structural analysis
indicate that both complexes crystallize in the orthorhombic, space group Fddd and P2,2,2, for 1 and 2, respectively.
The coordination environment of Co(ll) is a distorted tetrahedron, and that of Mn(Il) is a trigonal bipyramid. In the two
complexes, each L ligand links two metal atoms using two terminal oxygen atom from acacH-imine units belonging to
two L ligands to generate a helical one-dimensional (1D) chain structure. CCDC: 688744, 1; 688743, 2.
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Table 1 Crystal data and structure refinement for 1 and 2
Complex 1 2
Empirical formula Ci6HxCLCoN,O, CisHxCLMnN,O,
Formula weight 408.22 468.31
Temperature / K 293(2) 293(2)
Crystal system Orthorhombic Orthorhombic
Space group Fddd P222,
@/ nm 1.591 45(14) 0.812 45(6)
b / nm 1.736 38(14) 1.533 42(11)
¢/ nm 2.762 0(3) 1.893 1(14)
Volume / nm’ 7.632 3(12) 2.358 5(3)
Z 16 4
D./ (g-em™) 1.042 1 1.319
0 range / (°) 0.99<6<26.00 0.99<6<26.00
Absorption coefficient / mm™ 1.189 0.81
F(000) 3 408 988
Crystal size / mm 0.21x0.23x0.19 0.23%0.17x0.16
Reflections collected 16 418 27 443
Independent reflections (R;,) 1 882 (0.060 7) 4 583 (0.057 9)
Observed reflections [I>20(1)] 1513 4019
Refinement method Full-matrix least squares on F* Full-matrix least squares on F
Number of parameters 107 248
Goodness-of-fit on F 1.072 1.069

Final R indices [[>20(])]
R indices (all data)
Final weighting scheme
P=(F+2F}/3
Residual diffraction max and min / (e+nm™) 405, -398

R=0.033 4, wR=0.078 2
R=0.046 8, wR=0.082 4
w=1/[c*(F)+(0.035 3P)+15.044 9P|,

R1=0.037 8, wR:=0.088 9
R1=0.046 6, wR=0.093 1
w=1/[c*(F)+(0.046 8P+0.296 7P|,
P=(FA2F2/3

468, -234
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Fig.1  Asymmetric units of 1 and 2 (Thermal ellipsoid at 30% probability level, dashed lines representation of

the intramolecular ionic N*=H---O~ hydrogen bonds)
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Table 2 Select bond lengths (nm) and bond angles (°) for complexes 1 and 2

Col-01 0.196 5(16) Col-Cl1 0.226 25(7) Col-CI2 0.226 28(9)
01-Col-01' 132.15(10) Cl1-Col-01' 105.85(5)

01-Mnl 0.211(2) 02-Mnl 0.219 7(3) 03-Mnl 0.212 9(2)
Mnl-Cl1 0.240 99(10) Mn1-CI2 0.243 74(10)

01-Mn1-Cl1 107.86(8) 02-Mn1-CI2 146.59(8) Cl1-Mn1-CI2 112.23(4)
01-Mn1-03 157.10(10)

Symmetry codes: ' x, y+3/4, z+3/4.
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Table 3 Structural parameters of hydrogen bonds for complexes 1 and 2

Complex D-H---A d(D-H) / nm dH-+-A) / nm d(D---A) / nm £ (DHA) / (°)
1 N1-H1---01 0.086 0.1959 0.265 7(3) 137.44
2 N1-H1---01 0.086 0.195 7 0.265 0(11) 136.8
N2-H---03 0.086 0.192 6 0.261 5(3) 136.23
02-H---01W 0.088 0.184 7 0.270 7 165.33
O1W-H---CI1* 0.076 3 0.236 0 03122 175.83

Symmetry codes: " x—1, y, z.
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Fig.2 A section of the 1D helical chain structure of the polymer 1 along a axis (Thermal ellipsoids at 50% probability level,

dashed lines representation of the intramolecular N*~H---O~ hydrogen bonds, hydrogen atoms have been omitted

for clarity)
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Fig.3 A section of the 1D chain structure of the polymer 2 along the crystallographic b axis (Thermal ellipsoids at 30%

probability level, dashed lines representation of the intramolecular N*~H---O~ hydrogen bonds, hydrogen atoms have

been omitted for clarity)
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