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Synthesis, Crystal Structure and Quantum Chemistry of a 2D
Coordination Polymer [Mn(FA),(4,4'-bipy)].
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Abstract: A novel manganese coordination polymer [Mn(FA),(4,4" -bipy)], (HFA =2-furancarboxylic acid, 4,4'-
bipy=4,4'-bipyridine) has been synthesized by hydrothermal methods. The crystal structure was determined by
single-crystal X-ray diffraction. The crystal is of monoclinic, space group C2/c with a=1.698 4(3) nm, b=1.168 6(2)
nm, ¢=1.009 5(17) nm, B=109.455(11)°, V=1.889 2(6) nm’, Z=4, D.=1.523 g-cm=, M,=433.27, F(000)=884, u=
0.740 mm™, R,=0.028 2 and wR,=0.0710. In the crystal, the manganese atom is six-coordinated by two nitrogen
atoms from 4,4'-bipyridine and four oxygen atoms from furancarboxylic acid molecules, completing an octahedral
geometry. The 4,4’-bipyridine molecules are connected to the infinite chain [Mn(FA),], to form a two-dimensional
layer. The quantum chemistry calculation on the title complex has been performed by means of G98W package

and taking Lanl2dz basis set. CCDC: 296763.
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¥ Mn(Cl0O,),-6H,0(0.181 g,0.5 mmol), "k M H
fi2(0.112 g, 1.0 mmol),NaOH (0.04 g,1.0 mmol)Fl 4,
4'-bipy(0.078 g,0.5mmol) M AF| 15 mL 7K1 SR 5 H%
VIR A WIR A Y508 A4 B U 20 P9 IR 1) R 55
WL B T 160 CHEFE D 6 d, B 522
18 Ve A 2 2 IR ISR A T A ORDIR AR M (FA),(4,
4'-bipy)], WA, HP K LEER G EE ST
T, FREE 0.127 g7 % 68%), IR(KBr) v:3126(m),
3064(m),1603(s),1583(s),1533(s),1 473 (m), 1 393
(s),1363(s),1 223 (m),1 190(m),1 076 (w),1 013 (m),
823 (m),791(s),623(s),511(m) em™, Anal. aled for
CaoH 1 MnN,0g: C 55.39,H 3.23,N 6.46;found ;:C 55.45,
H 3.27,N 6.53,
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nm?,Z=4,D,=1.523 ¢-cm™,M,=433.27,F(000)=884,
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All hydrogen atoms are omitted for clarity
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Fig.1 Perspective view of the molecular structure of

the complex 1
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Table 1

Selected bond lengths (nm) and bond angles (°) for the complex 1

0.217 35(12) Mn(1)-0(2)*

0.218 44(12) Mn(1)-N(1) 0.227 35(19)

Mn(1)-O(1)" 0.217 37(12) Mn(1)-0(2)" 0.218 44(12) Mn(1)-N(2)* 0.231 68(19)
O(1)-Mn(1)-0(1)*" 178.38(6) 0(2)”-Mn(1)-0(2)" 174.10(6) O(1)-Mn(1)-N(2)* 90.81(3)
0(1)-Mn(1)-0(2)* 89.78(5) O(1)-Mn(1)-N(1) 89.19(3) O(1)"-Mn(1)-N(2)* 90.81(3)
0(1)"-Mn(1)-0(2)* 90.31(5) O(1)"-Mn(1)-N(1) 89.19(3) 0(2)2-Mn(1)-N(2)* 87.05(3)
0(1)-Mn(1)-0(2)" 90.31(5) 0(2)-Mn(1)-N(1) 92.95(3) 0(2)"-Mn(1)-N(2)* 87.05(3)
0(1)"-Mn(1)-0(2)" 89.77(5) 0(2)*-Mn(1)-N(1) 92.95(3) N(1)-Mn(1)-N(2)* 179.998(1)

Symmetry transformation used to generate equivalent atoms: ™ —x, vy, —z+1/2; ® x, =y, 2+1/2; ® —x, =y, —z; ® x, y=1, z; ® , y+1, z.
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Fig.2 Packing diagram of the complex 1 in unit cell (All

hydrogen atoms are omitted for clarity )
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Table 2 Atomic net charge

Mn(l)  1.006 185 o(1) 0.009 300
C6A)  0.032 443 C(7A)  -0.017 604
C(6) 0.029 284 CoC)  -0.011 817
C1D)  -0.011 905 C(I0E)  0.011 453
C@)  -0.088 810 C5) 0.096 561
C(1A)  -0.038 760 C2A)  0.085 998
C(5A)  -0.059 939 0@2A)  0.034 583
NQC)  0.007 228

0(3) 0.000 277 N(I)  -0.041 769
CE®) 0.011 142 C7)  -0.017 248
C10D)  0.011 919 C (11E) -0.011 867
CQ) ~0.174 145 CE3) 0.177 309
O(1A)  0.002 695 0(BA)  0.000 791
CB3A)  -0.087 835 C@A)  0.055 480
(1) 0.078 329 02)  -0.077 925
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Table 3 Calculated composition (%) of some frontier molecular orbitals of the complex 1
MO E / a.u. Mn 0 0 N ¢ ¢ ¢ H
(carboxyl 0) (furan O) (carboxyl C) (furan C)  (pyridine C)

103 -0.387 88 0.146 79 6.384 48 2.111 50 0.009 67 0.425 84 4.185 92 86.656 77 0.058 07
104 -0.370 98 0.409 73 91.925 99 0.055 21 0.078 34 2272 15 4.948 92 0.225 99 0.064 23
105 -0.363 30 0.821 67 39.171 45 0.128 83 0.489 58 2.649 70 55.302 97 1.387 08 0.045 79
106 -0.336 32 0.040 78 10.077 90 0.050 64 0.455 60 0.676 34 88.267 06 0.390 94 0.018 29
107H" -0.332 20 0.367 89 54.825 72 0.337 83 0.485 52 5.391 22 37.170 96 1.321 18 0.093 02
108L" 0.047 66 56.386 68 1.130 46 0.064 47 3.613 16 5.621 41 15.125 65 15.899 42 2.158 12
109 0.051 33 55.965 48 1.120 77 0.150 87 3.524 22 6.598 65 14.481 64 16.089 01 2.067 74
110 0.059 43 3.427 31 0.503 15 0.198 71 22.442 64 0.186 59 3.115 42 69.564 25 0.560 43
111 0.062 18 4.468 23 0.126 18 0.015 70 24.384 91 0.515 86 1.263 16 69.094 50 0.125 53
112 0.078 86 36.833 40 4.045 30 3.256 61 0.273 66 6.104 38 20.624 41 28.324 79 0.536 56

* H: HOMO; L: LUMO
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Fig.3 Schematic diagram of frontier MO for the complex
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