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Syntheses and Crystal Structures of Two Novel Zinc Coordination Polymers

CHEN Jin-Xi* FAN Qiao-Yu
(School of Chemistry and Chemical Engineering, Southeast University, Nanjing 211189, China)

Abstract: Two coordination polymers [Zn;(OH)(BTC),(C,N,H,)(H,0)], (1) (C,N,H;,=protonated piperazine) and [Zn
(2,5-TDC)(-PrOH)], (2) have been hydrothermally/solvothermally synthesized by the reactions of Zn(NO;),6H,0
and 1,3,5-benzenetricarboxylic acid  (1,3,5-H;BTC) or 2.5-thiophenedicarboxylic acid ~ (2,5-H,TDC), and
characterized by elemental analysis, FTIR and X-ray diffraction single-crystal structural analysis.Both compounds
crystallize in the orthorhombic, space group Pbca and P2,2,2, for 1 and 2, respectively. Complex 1 shows two-
dimensional layered structure,which formed from Zn;O building blocks linked by BTC ligands. Complex 2
displays an open three-dimensional framework structure formed from inorganic Zn-O chains linked by TDC

ligands. CCDC: 798456, 1; 798457, 2.
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Table 1 Crystal data and structure refinement parameters for compound 1 and 2

Compound

Empirical formula

Formula weight

Crystal size / mm

T/K

A(Mo Ke) / nm

Crystal system

Space group

a/ nm

b/ nm

¢/ nm

Flack

V / nm’

A

D./ (g-cm™)

w/ mm

F(000)

6 range for data collection / (°)
Limiting indices

Reflections collected / unique (R;,)
Completeness to 0=25.01°/ %
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*

Final R indices (I>20(]))

R indices (all data)

Largest diff. peak and hole / (e-nm™)

1 2
CoHuN0,Zns C1sH,08,Zn,
73251 531.11
0.20x0.10x0.10 0.15%0.10x0.10
293(2) 298(2)
0.071 073 0.071 073
Orthorhombic Orthorhombic
Pbea P222,
1.605 4(5) 1.021 51(19)
1.358 5(5) 1311 7(2)
2.182 5(7) 1.413 6(3)
0.024(17)
4.760(3) 1.894 1(6)
8 4
2.044 1.862
3.082 2.8
2944 1 064
1.87~26.01 2.12~27.15
19Sh<I8,-16<k<15-26<1<26 -ll<h<I13,-16<k<I13,-15<[<I8
20 515/ 4 677 (0.056 5) 9548 / 4 154 (0.060 2)
99.9 99.6
Full-matrix least-squares on F> Full-matrix least-squares on F>
467714384 4154171257
1.119 0.634
R=0.044 9, wR,'=0.124 5 R*=0.039 9, wR,=0.059 1
R#=0.062 5, wR,'=0.133 8 R*=0.065 1, wR=0.067 7
1 480 and -570 568 and -324

* R=SNE-FNSIEL wR(F)=[ S wF2-F S wFY w=1/[*(F2)+0.077 TP +1.47P], where P=(Max(F?, 0)+2F3/3 for 1.

w=1/[c*(F.})+(0.021 0P)*+0.68P], where P=(Max(F,%, 0)+2F./3 for 2.
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Table 2 Selected bond lengths (nm) and angles (°) for 1 and 2

1

Zn(1)-0(9a) 0.189 2(3) Zn(2)-0(3a) 0.202 6(4) Zn(3)-0(8) 0.196 3(3)

Zn(1)-0(13) 0.195 6(3) Zn(2)-0(2) 0.203 8(3) Zn(3)-0(5h) 0.196 3(4)

Zn(1)-0(1) 0.195 9(3) Zn(2)-N(1) 0.216 7(4) Zn(3)-0(13) 0.200 0(3)

Zn(1)-0(7) 0.206 7(3) Zn(2)-0(13) 0.221 6(3) Zn(3)-0(14) 0.201 1(4)
(€)

Zn(2)-0(11b) 0.201 2(3
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0(9a)-Zn(1)-0(13) 127.76(14) 0(3a)-Zn(2)-0(2) 100.26(15) N(1)-Zn(2)-0(13) 173.87(14)
0(9a)-Zn(1)-0(1) 113.40(14) 0(11b)-Zn(2)-N(1) 93.22(14) 0(8)-Zn(3)-0(5b) 145.60(17)
0(13)-Zn(1)-0(1) 112.36(14) 0(3a)-Zn(2)-N(1) 90.29(15) 0(8)-Zn(3)-0(13) 101.79(13)
0(9a)-Zn(1)-0(7) 107.13(14) 0(2)-Zn(2)-N(1) 92.82(15) 0(5b)-Zn(3)-0(13) 101.76(17)
0(13)-Zn(1)-0(7) 97.20(13) 0(11b)-Zn(2)-0(13) 88.50(12) 0(8)-Zn(3)-0(14) 104.44(18)
O(1)-Zn(1)-0(7) 89.31(15) 0(3a)-Zn(2)-0(13) 83.97(14) 0(5b)-Zn(3)-0(14) 92.65(18)
0(11h)-Zn(2)-0(3a) 126.69(15) 0(2)-Zn(2)-0(13) 90.34(13) 0(13)-Zn(3)-0(14) 106.10(17)
0(11b)-Zn(2)-0(2) 132.58(13)

Zn(1)-0(1) 0.191 8(3) Zn(1)-O(4c) 0.194 0(4) Zn(2)-0(7d) 0.196 8(4)

Zn(1)-0(2a) 0.192 5(3) Zn(2)-0(5) 0.195 9(3) Zn(2)-0(6) 0.210 7(4)

Zn(1)-0(3b) 0.193 8(4) Zn(2)-0(8e) 0.195 5(3) Zn(2)-0(9) 0.215 5(4)
0(1)-Zn(1)-0(2a) 94.25(14) 0(5)-Zn(2)-0(8e) 127.17(14) 0(7d)-Zn(2)-0(6) 93.69(16)
0(1)-Zn(1)-O(4c) 105.43(16) 0(5)-Zn(2)-0(7d) 107.94(16) 0(5)-Zn(2)-0(9) 93.11(16)
0(2a)-Zn(1)-0(4c) 115.44(17) 0(8e)-Zn(2)-0(7d) 124.54(16) 0(8e)-Zn(2)-0(9) 83.52(15)
0(1)-Zn(1)-0(3b) 113.62(17) 0(5)-Zn(2)-0(6) 86.45(15) 0(7d)-Zn(2)-0(9) 88.26(16)
0(2a)-Zn(1)-0(3b) 117.22(16) 0(8e)-Zn(2)-0(6) 95.23(15) 0(6)-Zn(2)-0(9) 178.05(15)
0(4¢)-Zn(1)-0(3b) 109.51(16)

Symmetry transformations used to generate equivalent atoms: 1: a: x+1/2, y, —z+1/2; b: x+1/2, —=y+1/2, —2+1; 2: a: —x+1, y+1/2,
—z+43/2; b —x+2, y+1/2, —z+3/2; ¢t x+1/2, —y+3/2, —242; d: —x+3/2, —y+1, z—1/2; e: x+1, y, 2.

Symmetry code: a: x+1/2, y, —z+1/2; b: x+1/2, —=y+1/2, —z+1; All

hydrogen atoms are omitted for clarity
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Fig.2 Two-dimensional layer structure, parallel to the ac

plane, of the coordination polymer 1
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Symmetry code: a: —x+1, y+1/2, —z+3/2; b: —x+2, y+1/2, —z+3/2;
c: x+1/2, =y+3/2, —z2+42; d: —x+3/2, —y+1, z2-1/2; e: x+1, y, z; All
hydrogen atoms are omitted for clarity
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Fig.3 Coordination environment of the zinc atoms in the

compound 2
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Fig4 Three-dimensional framework along the b-axis

in the polymer compound 2
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