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Synthesis, Crystal Structure and Magnetic Property of 2D layer Copper Coordination
Compound [Cuy(TFBDC),(DMF),],-3MeOH - 2DMF
(TFBDC=tetrafluoroterephthalate; DMF=N,N-dimethyl formamide)
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CHEN Sheng-Chun  HUANG He-Xiang YANG Qian
(School of Chemistry and Chemical Engineering and Jiangsu Province Key Laboratory of Fine
Petro-chemical Technology, Jiangsu Polytechnic University, Changzhou, Jiangsu 213164)

Abstract: The title complex [Cu,(TFBDC),(DMF),],-3MeOH -2DMF(TFBDC=tetrafluoroterephthalate; DMF=N,/N-
dimethyl formamide) was synthesized by reaction of tetrafluoroterephthalatic acid with copper nitrate trihydrate in
N.N-dimethyl formamide and methanol solution. The complex was characterized by elemental analysis, IR
spectra, TG and X-ray single crystal structure analysis. This complex crystallizes in the monoclinic system with
space group C2/c. Each Cu®* ion is five-coordinated by four oxygen atoms from four tetrafluoroterephthalates and
one oxygen atom from one N,N-dimethyl formamide molecule, forming a distorted square-pyramidal coordination
geometry. The tetrafluoroterephthalate ligands bridge Cu®* ions to form a two-dimensional planar network with
cavities. The adjacent planar layers are connected through hydrogen bonds, to form a three-dimensional
supramolecular architecture. Some-CF groups from -CgFy- show disorder in the title complex. The magnetic
susceptibility data in temperature range (300~1.8 K) show that there are antiferromagnetic and ferromagnetic

exchange interactions respectively in the title compound. CCDC: 667992.
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Table 1 Crystal structure parameters of the title complex
Formula CssHs,CusF 16NOos Calculated density / (g+cm™) 1.493
Formula weight 1733.18 (Mo Ka) / mm™ 1.199
Color Blue Index ranges (h, k, 1) -41/41, -19/19, -18/20
Crystal size / mm 0.30 x0.26x0.24 F(000) 3 496
Temperature / K 291(2) 6 range for data collection / (°) 2.23 to 27.67
Wavelength / nm 0.071 073 Reflections collected 30 041
Crystal system Monoclinic Independent reflections 7579 (R;,=0.030 6)
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Space group C2/c Observed reflections 4 964
Scan type -0 Refinement method Full-matrix least squares on F?
a/ nm 3.373 9(5) Data / restraints / parameters 7579/0/517
b/ nm 1.569 6(2) Goodness-of-fit on £ 1.058
¢/ nm 1.641 9(2) Ry, wR, [I520(1)) 0.056 1, 0.147 0
B/ 117.527(2) Ri, wR, (all data) 0.082 4, 0.154 1
V / nm? 7.710 5(19) Largest diff. peak and hole / (e*nm™) 533 and -940
4 4
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Cul-03 0.194 3(2) Cul-01
Cul-05 0.198 2(2) Cul-09
Cu2-06 0.196 4(2) Cu2-04
Cu2-010 0.212 2(3) Cul-Cu2

03-Cul-01 167.36(11) 03-Cul-08"

03-Cul-05 89.29(10) 01-Cul-05
03-Cul-09 94.47(10) 01-Cul-09
05-Cul-09 95.36(9) 07"Cu2-06
07"Cu2-04 89.40(10) 06-Cu2-02
04-Cu2-02 164.04(10) 06-Cu2-010
04-Cu2-010 102.70(10) 02-Cu2-010
01-Cul-Cu2 85.16(8) 08"-Cul-Cu2
09-Cul-Cu2 175.37(7) 06-Cu2-Cul
04-Cu2-Cul 83.34(8) 02-Cu2-Cul

0.195 7(2) Cul-08" 0.197 2(2)
0.210 2(2) Cu2-07" 0.196 6(2)
0.196 9(2) Cu2-02 0.199 3(2)
0.271 49(8)
89.03(9) 01-Cul-08" 89.56(10)
88.76(10) 08"-Cul-05 164.67(10)
98.14(10) 08"-Cul1-09 99.97(9)
167.11(11) 06-Cu2-04 89.15(10)
88.42(9) 07"-Cu2-02 89.46(10)
98.49(10) 07"-Cu2-010 94.32(10)
93.26(9) 03-Cul-Cu2 82.20(8)
83.25(7) 05-Cul-Cu2 81.43(7)
84.44(7) 07"-Cu2-Cul 82.67(8)
80.73(7) 010-Cu2-Cul 173.27(7)

Symmetry code: ® x, —y—1, 1/2+z.
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Table 3 Hydrogen bond distances and angles in the complex

D-H---A D-H/ nm H---A/ nm D---A/ nm D-H---A /(%)
012-HI12Y---F6 0.097 00 0.220 00 0.311 6(4) 157.00
C9-H9---07¢ 0.093 00 0.254 00 0.311 8(4) 121.00
C10-H10A---O11 0.096 00 0.246 00 0.331 8(4) 149.00
C10-HIOB---F1" 0.096 00 0.255 00 0.335 9(4) 142.00
C12-H12---05 0.093 00 0.259 00 0.315 4(4) 119.00
C13-HI3B---F7" 0.096 00 0.243 00 0.311 3(4) 129.00
C27-H27A---F3" 0.096 00 0.248 00 0.303 4(4) 116.00

Symmetry code: ¢ —x+1/2, y=1/2, —z+1/2; " 1/2—x, 3/2—y, 1-z; & —x, y, —=1/2—2.

Symmetry code: A: x+1/2, y+3/2, z; B: x, —y—1, 1/2+4z; D: 1/2—x,
12+y, 1/2—z; H: 1/2-x, 3/2—y, 1-z

Hydrogen atoms and uncoordinated solvent molecules are omitted

for clarity
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Fig.1 Molecular structure of the title complex (thermal

ellipsoids at 30% probability)
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Fig.2 3D network structure of the complex (solvent

molecules and hydrogen atoms are omitted

for clarity)
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