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Synthesis, Crystal Structure and Magnetic Research of 1D Chain Manganese
Coordination Polymer Based on Pyrazine-2,3,5,6-tetracarboxylic Acid
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Abstract: Coordination polymer {{Mn,(phen),(H,pztc)Mn,(phen),(Hpztc), (H,0),] -4H,0}, (1) has been synthesized
by the hydrothermal reaction of MnCl,-4H,0, pyrazine-2,3,5,6-tetracarboxylic acid (H,pzte) and 1,10-phenanthroline
(phen), which were further characterized by IR, elemental analysis, X-ray diffraction single-crystal structural
analysis and magnetic susceptibility. It belongs to triclinic crystal system, P1 space group with a=0.955 02(19)
nm, b=1.323 4(3) nm, ¢=1.515 7(3) nm, «=68.95(3)°, B=77.33(3)°, y=81.92(3)°, V=1.740 3(6) nm’, Z=2. The
manganese (I) ions in the complex are 6-coordinated and 7-coordinated. The Mn (II) ions of complex 1 are
connected by pztc and phen, resulting in a 1D chain. Variable temperature magnetic susceptibility measurements

reveal the existence of antiferromagnetic interactions in the complex 1. CCDC: 694108.
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Table 1 Crystallographic data of the complex 1

Empirical formula
Formula weight
Crystal size/ mm
Temperature / K

Crystal system

CiHosMn,N;O 5
904.5
0.12x0.10x0.06
113(2)

Triclinic

Space group Pl

a/nm 0.955 02(19)
b/ nm 1.323 4(3)
¢/nm 1.515 7(3)
al () 68.95(3)
B/ 77.33(3)
v/ 81.92(3)

V / o’ 1.740 3(6)
A 2

D./ (g-cm™) 1.726

w/ mm™ 0.815
F(000) 918

6 range / (°) 1.46~25.02
Reflections collected / unique 10211/ 6 093
Goodness of fit on F? 1.058

R 0.058 0
wR 0.141 2
Parameters 558

AP Apyin / (e-nm™) 585, -818
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Symmetry transformations used to generate equivalent atoms: ' —x,
1-y, 1-z
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Fig.1 Molecular structure of complex 1
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Fig.2 1D chain structure of complex 1
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Table 2 Selected bond lengths (nm) and angles (°) for complex 1

Mn(1)-0(2) 0.209 8(3) Mn(1)-O(4) 0.230 1(3) Mn(2)-N(7) 0.231 8(4)

Mn(1)-0(5) 0.220 8(3) Mn(2)-0(8) 0.211 6(3) Mn(2)-N(6) 0.232 1(4)

Mn(1)-N(2) 0.221 8(4) Mn(2)-0(13) 0.215 7(3) Mn(2)-N(5) 0.241 9(4)

Mn(1)-N(4) 0.225 8(4) Mn(2)-0(9) 0.225 7(3)

Mn(1)-N(3) 0.226 2(4) Mn(2)-0(11) 0.230 9(3)
0(2)-Mn(1)-0(5) 98.78(13) N(2)i-Mn(1)-O(4) 70.66(13) 0(11)-Mn(2)-N(7) 145.53(12)
0(2)-Mn(1)-N(2) 104.98(13) N(4)-Mn(1)-0(4) 119.19(13) 0(8)-Mn(2)-N(6) 90.39(14)
0(5)-Mn(1)-N(2) 71.41(13) N(3)-Mn(1)-0(4) 89.49(13) 0(13)-M ( N(6) 92.32(14)
0(2)-Mn(1)-N(4) 84.60(13) 0(8)-Mn(2)-0(13) 175.46(12) 0(9)-Mn(2)-N(6) 151.54(13)
0(5)-Mn(1)-N(4) 98.20(13) 0(8)-Mn(2)-0(9) 86.78(13) 0(11)-M ( -N(6) 76.91(13)
N(2)-Mn(1)-N(4) 166.60(13) 0(13)-Mn(2)-0(9) 92.56(13) N(7)-Mn(2)-N(6) 71.54(14)
0(2)-Mn(1)-N(3) 155.37(13) 0(8)-Mn(2)-0(11) 93.23(13) 0(8)-Mn(2)-N(5) 78.51(13)
0(5)-Mn(1)-N(3) 95.56(13) 0(13)-Mn(2)-0(11) 83.83(12) 0(13)-Mn(2)-N(5) 97.09(12)
N(2)-Mn(1)-N(3) 98.51(14) 0(9)-Mn(2)-0(11) 131.50(12) 0(9)-Mn(2)-N(5) 67.03(12)
N(4)-Mn(1)-N(3) 73.58(14) 0(8)-Mn(2)-N(7) 100.41(13) 0(11)-Mn(2)-N(5) 65.52(12)
0(2)-Mn(1)-0(4) 91.37(12) 0(13)-Mn(2)-N(7) 83.92(13) N(7)-Mn(2)-N(5) 148.16(14)
0(5)-Mn(1)-0(4) 142.07(11) 0(9)-Mn(2)-N(7) 81.14(13) N(6)-Mn(2)-N(5) 139.85(14)

Symmetry transformations used to generate equivalent atoms: ' —x, 1-y, 1—z.
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Fig.3  1/xw~T and yyT~T curves of the title complex

Sk

[1] Yigit M V, Wang Y, Moulton B, et al. Cryst. Growth Des.,
2006,6:829-832
[2] Ghosh S K, Bharadwaj P K. Eur. J. Inorg. Chem., 2005:4880
-4885
[3] Ghosh S K, Bharadwaj P K. Inorg. Chem., 2004,22:6887-6889
[4] Gao H L, Zhang Y P, Yang A H, et al. J. Mol. Stru., 2009,
918:97-100
[5] Yang A H, Quan Y P, Gao H L, et al. CrystkngComm, 2009,
11:2719-2727
[6] GAO Hong-Ling(# #t %), CHENG Peng (T2 ). Chinese J.
Inorg. Chem.(Wuwji Huaxue Xuebao), 2004,20(10):1145-1149
[7] Sheldrick G M. SHELXS-97, Program for X-ray Crystal Stru-
cture Determination, Gottingen University, Germany, 1997.
[8] Sheldrick G M. SHELXL-97, Program for X-ray Crystal
Structure Determination, Gottingen University, Germany,
1997.
[9] Kazuo N, Translated by HUANG De-Ru(# #£ 1), WANG Ren
-Qing(FEAFK), LIAO Dai-Wei(BAUA). Infrared and Raman
Spectra of Inorganic and Coordination Compounds (7 HLF=
B AL AL & 4h 89 40 9 Ao 42 % % 3%). Beijing: Chemical
Industry Press, 1986.





