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Syntheses and Crystal Structures of Zn** and Co* Coordination Polymers Based on
Methylenediisophthalic Acid and 1,2-Bis(imidazol-1-ylmethyl)benzene) Ligands
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Abstract: Under hydrothermal conditions, two 3D coordination complexes {[Zny(L),(o-bix),|-2H,0}, (1), {[Cos(L)(o-
bix),] -2H,0}, (2) (H,L. =methylenediisophthalic acid, o-bix =1,2-bis (imidazol-1-ylmethyl)benzene)) have been
synthesized and characterized by IR, TG and single crystal X-ray diffraction analysis. The result of X-ray
diffraction analysis shows that two complexes share similar structural motifs. There are two crystallographic
independent metal ions, one L* ligand, one o-bix ligand and one free water molecule in the asymmetric unit. Two
kinds of binuclear metal clusters are joined together through deprotonated L*~ ligand, giving rise to 3D porous
framework, then o-bix ligands coordinated to two kinds of binuclear metal units to be 3D condensed structure.

Moreover, the characterizations of IR spectra and TG properties were carried out. CCDC: 976916, 1; 976917, 2.
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1,2 X0 (DR 1 35 1 - FFYJ6) 2 (o-bix) AR 4l SCRRISTH 7%, H:
BT A IR 24 A T 3 B Y A A Al
1.2 &M 1206 &

Bt 4 ) 1{[Zn4(L)(0-bix),] - 2H,0},.: ¥ 0.05 mmol
(0.017 2 g)BY H,L BCA& 0.1 mmol(0.023 8 ¢)iY o-bix,
0.1 mmol (0.0297 )/ Zn(NOs),-6H,0 LA K —if = &,
Fie A 2] 6 mL A9 B B 5K TR G P 4
(V wstV x=1:3), B TR R PAE 120 Ch#k 3
d, fFEEA Y 1 AR SR 7= R 4R 57%(
Zn W& R,

BL A 4 2{[Cos(L),(0-bix),] - 2H,0},: £ 5 L & ¥
1 AR A &S, 0.1 mmol (0.029 1 )i
Co(NOy),-6H,0 1% Zn(NO,),-6H,0, AL 59 2
MIAFL IR A P2 R 20k 649%(Vh Co W& T
).

BE &Y 1(CoHueZnuNgO ) Y I8 2% 73 #r 52 56 {8 (3
W1H ,%):C,51.77 (51.83); H,3.20 (3.23); N,7.79
(7.80), LAY 1 0 FEZLIMETEEHE (KBr R,
em™):3 155 (m),3 130 (m),1 625 (s),1 546 (w),1 516
(m),1 358 (s),1 239 (m),1 110 (m),1 086(m),999
(m), 932 (w),834(m),765 (w),741(w),725 (m),654(w).

BE A 2(CeHigCoNgO ) 114 T0 43 Bt 52 56 {E (B2
WA ,%).C, 52.73 (52.78); H, 3.26 (3.29); N, 7.94
(7.94), tb&EY 2 W EBLHMDEERIE (KBr KA,
em™):3 148 (m),3 130 (m),1 647 (s),1 625 (s),1 560
(w),1 520(m),1 375 (s),1 358 (s),1 239 (m),1 110
(m),1 086(m),989 (m),942 (w),839 (m),768 (w),741
(w),718 (m),661(w),
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CCDC: 976916, 1; 976917, 2,
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bix),]-2H,0}, (2)# & & &4
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Table 1 Crystallographic data of complexes 1 and 2

1 2

Formula CeHuNgO17Zny CeHuNgO7Coy
Formula weight 1 436.55 1410.79
Crystal system Triclinic Triclinic
Space group Pl Pl
a/ nm 0.868 59(14) 0.875 34(14)
b/ nm 1.280 0(2) 1.272 6(2)
¢/ nm 1.395 9(2) 1.407 2(2)
al () 93.811(2) 93.644(2)
B/ 98.695(3) 98.100(3)
v /(%) 107.667(2) 108.383(2)
VI nm? 1.451 4(4) 1.463 0(4)
A 1 1
T/K 291(2) 291(2)
D./ (g-em™) 1.644 1.601
F(000) 730 718
GOF on F? 1.09 1.089
©/ mm™ 1.715 1.196
Total reflections 5573 5 600
R, 0.026 5 0.027 7
R, sz(I>20'(l)) 0.053 4, 0.116 4 0.062 3, 0.121 6

AP (AP)uin / (€+nm™) 451, -833 648, -828

F2 EEWIF2HBMIEK BAEE
Table 2 Selected bond lengths (nm) and angles (°) of complexes 1 and 2

1
N(1)-Zn(1) 0.197 6(3) Zn(1)-0(8) 0.192 7(3) Zn(1)-0(2) 0.196 5(3)
0(1)-Zn(1) 0.203 8(3) Zn(2)-0(6)" 0.201 5(3) Zn(2)-0(5)" 0.204 4(3)
0(3)-Zn(2) 0.202 9(3) Zn(2)-0(4)" 0.207 4(3) N(4)-Zn(2) 0.200 1(3)
0(5)-Zn(2)" 0.204 4(3)
0(8)"~Zn(1)-0(2) 142.27(13) 0(8)"~Zn(1)-N(1) 102.91(14) 0(2)-Zn(1)-0(1) 106.29(12)
0(2)-Zn(1)-N(1) 99.51(13) 0(8)"~Zn(1)-0(1) 96.03(11) N(1)-Zn(1)-0(1) 106.35(14)
N(4)-Zn(2)-0(3) 111.38(13) 0(6)"-Zn(2)-0(5)" 157.33(12) N(4)-Zn(2)-0(6)" 109.10(13)
N(4)-Zn(2)-Zn(2)" 152.77(10) 0(3)-Zn(2)-0(4)" 157.63(13)
2
Co(1)-0(1) 0.201 9(3) Co(1)-N(1) 0.202 8(3) Co(1)-0(8)" 0.2071(3)
Co(1)-0(7) 0.203 1(3) Co(1)-0(2)" 0.205 5(3) Co(1)-Co(1)’ 0.285 97(10)
Co(2)-0(4)" 0.199 6(3) Co(2)-N(4) 0.200 5(4) Co(2)-0(6)" 0.197 1(3)
Co(2)-003) 0.206 7(3)
0(7)-Co(1)-0(8)" 161.74(14) 0(1)-Co(1)-0(2)" 161.67(12) N(1)-Co(1)-Co(1)" 150.86(10)
0(6)*-Co(2)-N(4) 99.88(14) 0(6)iv-Co(2)-0(4)’ 149.13(13) 0(@)v-Co(2)-0(3) 107.46(12)
0(6)*-Co(2)-0(3) 92.99(11) 0(@)v-Co(2)-N(4) 96.54(13) N(4)-Co(2)-0(3) 105.80(13)

Symmetry codes: ' —x+1, —y+1, —z42; " —x, =y, —z+1; " x+1, y, 23 ¥ —x+1, =y, —z+1; ¥ —w+1, —y+1, —z+1; T x=1, y, z for 1; " —x+1, -y, —z; " —x,
—y, =z; =1, y, 23 ¥ a1, —y+1, —z; ¥ =+, —y+1, —z+1; " a+1, y, z for 2
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Hydrogen atoms are omitted for clarity; Symmetry codes: ' —x+1, —y+1, —z42; " —x, =y, —z+1; "+ 1, y, 23 ™ —a+1, =y, —z+1; " —a+1, —y+1, —z+1; "a—1,y, z
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Fig.1
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(a) Representation of the coordination environments of Zn* and L* ligand (b) Representation of two kinds of binuclear

5 (c) Znl F Zn2 BYBCA 4 R

units. (¢) Representation of coordination geometries of Zn atoms
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Fig.2

formed by binuclear units and L* ligand
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(a) (b) Coordination environment of binuclear units in complex 1; (c¢) Representation of the 3D porous structure
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Fig.3 (a) Representation of the coordination environment of o-bix; (b) Representation of the 3D framework; (c) Representation

of the 3D topology of complex 1
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