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Two Zinc(I) Coordination Polymers with 4-Fold Interpenetration
Frameworks and dia Nets Based on 5-(Hydroxymethyl) Isophthalic Acid:
Syntheses, Crystal Structures and Fluorescence Properties
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Abstract: Under solvothermal condition, 5-(hydroxymethyl) isophthalic acid (H,HIPA) and Zn(Il) ions reacted with
1,4-bis(2-methyl-1H-imidazol-1-yl) benzene (1,4-BMIB) and 1,2-di(pyridin-4-yl)ethene (dpee) to obtain two coordi-
nation polymers [Zn(HIPA)(1,4-BMIB)], (1) and {[Zn(HIPA)(dpee)]-0.5dpee}, (2), respectively. Single crystal X-ray
diffraction analyses reveal that Zn(Il) center adopts a slightly distorted tetrahedral geometry in complex 1. And then,
Zn(Il) ions are further connected together by HIPA* and 1,4-BMIB ligands to form a 3D framework with nano-
channels, which is up to 1.2 nmX2.0 nm. For such a very empty framework, structural interpenetration is difficult to
avoid. Further analysis finds that the whole framework of complex 1 is a 4-fold interpenetration structure. From a
topological viewpoint, the Zn(Il) ions are 4-connected nodes, whilst HIPA*" and 1,4-BMIB ligands are simple linkers.
So, the whole framework of 1 is topologically represented as a 4-connected dia net. Although the Zn(Il) center in
complex 2 has a different pentagonal bipyramid model, the HIPA* and dpee as simple linkers are connected by two
Zn(I) centers, respectively. Therefore, the final framework of 2 is still a 4-fold interpenetration dia net like 1.
Furthermore, the dpee not only participates in constructing the framework as auxiliary ligand, but also exists in com-

plex 2 as guest molecule. UV-Vis spectra showed that complexes 1 and 2 had strong absorption spectra in ultraviolet
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region, while solid fluorescence measurements revealed that they possessed blue fluorescence properties with emis-

sion peaks at about 414 and 440 nm, respectively. CCDC: 2000801, 1; 2000802, 2.
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Fig.1  Structures of H,HIPA, 1,4-BMIB and dpee
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Table 1 Crystallographic parameters and structure refinement details for 1 and 2

Complex 1 2
Empirical formula Cy3Hy N, O4Zn C,,H,,N;057n
Formula weight 497.81 532.84
Crystal system Orthorhombic Monoclinic
Space group Ibca P2,/n
a/nm 1.734 35(10) 1.316 02(8)

b/ nm 1.654 45(10) 1.347 27(7)
¢/nm 1.620 30(9) 1.358 83(6)
BI1(°) 100.781(5)
Volume / nm? 4.649 3(5) 2.366 7(2)
Temperature / K 295.15 295.15

A 16 4

D,/ (g-cm™) 1.422 1.495

u/ mm™! 1.097 1.082

F(000) 2048 1096

0.0 0.1 (°) 4.233,30.086 3.957,30.448
Limiting indices -19<h<24,-22<k<22,-22<1<21 -17<h<18,-19<k<17,-19<[<19
Reflection collected, unique 14 397,3 175 26 894, 6 368
Data, restraint, parameter 3175, 3, 161 6368, 1, 335
GOF 1.089 1.035

Final R indices [[>20(])]
Final R indices (all data)

(80),.5 (Ap),;, / (€ nm™) 541, -363

R,=0.028 3, wR,=0.144 7
R,=0.059 9, wR,=0.147 5

R,=0.034 5, wR,=0.097 8
R,=0.048 5, wR,=0.104 1
423, -467
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Symmetry codes: a: 0.5-x, 1=y, =0.5+z; b: 0.5-x, v, 1-z; c: x, 1=y, 1.5-2; d: 1.5-x, 1.5-y, 1.5-z
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Fig.2 Schematic illustrations of 1: (a) Coordination environment of Zn(Il) center (Ellipsoid probability level: 30%);
(b) 3D framework with honeycomb-like nanochannel; (¢) 4-Fold-interpenetrating structure along b axis;

(d) 4-Connected dia net

(@)

l
'Gf’ \It ’-: 'G%Y“ 0

apa @ *l

|
ve) (A
ol S

S

Symmetry codes: a: 0.5+x, 1.5—y, =0.5+z; b: =0.5+x, 0.5-y, =0.5+z; ¢: =0.5+x, 1.5~y, 0.5+z; d: 0.5+x, 0.5-y, 0.5+z
K3 LS 2 AR IR (a) Zn(DHPC B BCAZ BREE; (b) FAT 9K FLIE Y9 = 4ERESL,
() VUTEZF I B = 4R E5H; (d) 4-1E 4R dia 45
Fig.3 Schematic illustrations of 2: (a) Coordination environment of Zn(ll) atoms (Ellipsoid probability level: 30%);
(b) 3D framework with nanochannel; (c) 4-Fold-interpenetrating 3D structure; (d) 4-Connected dia net
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Fig.4 Solid UV-Vis spectra of 1 and 2 (a), and fluorescent emission spectra of 1, 2, H,HIPA and dpee (b)
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Supporting information is available at http://www.wjhxxb.cn
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