Z. Kristallogr. NCS 229 (2014) 187-189 / DOI 10.1515/ncrs-2014-0040

187

© 2014 by Walter de Gruyter Berlin/Boston

Crystal structure of poly[diaqua-(l,2-di(4-pyridyl)ethylene-KzN :N')-
bis(1,2-di(4-pyridyl)ethylene-ik/NV)-bis(3-nitro-1,2-benzenedicarboxylato-
>0,0":0"")cobalt(I1)], Cs,H4C0,NgO14

Gui-Lian Li" and Wei Dong Yin

College of Chemistry and Chemical Engineering, LuoYang Normal University, Luoyang 471022, Henan Province, P. R. China

Received October 25, 2013, accepted January 28, 2014, available online February 28, 2014, CCDC no. 1267/4052
Q

Abstract

Cs,H40C0,NgOyy, triclinic, PT (no. 2), a = 11.423(5) A,
b=13.051(6) A, c=17.776(8) A, a = 74.185(5)°,

B =286.110(6)°,y = 70.758(6)°, V =2407(2) A} z=2,
Ry (F) =0.0933, eref(Fz) =0.1817, T=296 K.

Source of material

A mixture of 3-nitro-1,2-benzenedicarboxlic acid (0.1 mmol,
18.7 mg), 1,2-di(4-pyridyl)ethylene (0.2 mmol, 36.8 mg),
Co(OAc),-4H,0 (0.1 mmol, 24.8 mg), KOH (0.1 mmol), and H,O
(7 ml) were sealed in a 23 ml Teflon-lined autoclave, heated to
393K for 4 days, and then slowly cooled down to room tempera-
ture for crystallization. Carmine red, block-shaped crystals of the
title compound were obtained.

* Correspondence author (e-mail: yligl@163.com)

Table 1. Data collection and handling.

pink blocks, size 0.180x0.250x0.330 mm
Mo K, radiation (0.71073 A)

: 7.69 e’

Diffractometer, scan mode: CCD area detector, ¢ and w

260 max: 50.7°

N(hkl)measuredy N(hkl)unique: 17330, 8650

Criterion for Lyps, N(hkl)y: Lops > 2 0(Lops), 5484

Crystal:
Wavelength:

N(param);efined: 686
Programs: SHELX [12], DIAMOND [13]
Discussion

Recently interest in metal-organic frameworks (MOFs) is rapidly
increasing not only for their appealing structures,but also for their
potential applications in magnetism, ion exchange, catalysis,
photoluminescence, gas storage, electric conductivity and so on
[1-4]. Tt is well-known that organic ligands play crucial roles in
the design and construction of desirable frameworks. Withregard
to the aromatic benzenedicarboxylic acid and its derivatives
(such as 1,n-benzenedicarboxylic acid, n = 2, 3, 4) are widely
used as building blocks to link metal ions to produce metal-or-
ganic frameworks with interesting structures and properties [5-
9]. However, the coordination chemistry based on 3-nitro-1,2-
benzenedicarboxylic acid (Hynbdc), a derivative of 1,2-benzene-
dicarboxylic acid, has rarely been studied [10]. Though the nitro
group is not tangled in coordination, Hynbdc may provide the po-
tential to construct unpredictable and interesting network struc-
tures due to the existence of a non-coordinating electron-
withdrawing nitro-group on the aromatic backbone, which will
have a profound impact on the electron density of such a ligand
and therefore different physical and chemical properties [11].
With the aim of the understanding of the coordination chemistry
of rigid aromatic multi-carboxylate complexes with the nitro
group, we have chosen 3-nitro-1,2-benzenedicarboxylic acid as a
bridging ligand to construct new coordination polymers. Single-
crystal X-ray analysis shows that the title compound is a 1D chain
structure. The asymmetric unit contains two Co(II) cations, two
completely deprotonated nbdc®” anions, three hpe molecules (bpe
= 1,2-di(4-pyridyl)ethylene) and two coordinating waters as
shown in the Figure. In this complex, each cobalt atom is six-co-
ordinated in a distorted octahedral manner [CoN,O4] by two N at-
oms from two bpe ligands, four oxygen atoms from two nbdc*
anions and one coordinating water molecules. All the Co—O bond
lengths are between 2.028(4) and 2.314(5) A, and the Co—-N bond
lengths are in the range of 2.077(5) to 2.153(5) A, respectively.
Two Co(II) neighbours are connected by two nbdc® ligands
adopting single and chelating-coordination modes to form one
dinuclear unit with the Co—Co distance of 5.205(2)A. The car-
boxyl-bridged dinuclears are extended along the [110] direction
by bpe coligands to produce one 1D coordination polymer with
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the Co—Co separation of 13.680(4) A. In the structure, there are Table 2. continued.

two kinds of H-bonds. Firstly, there exist intra-chain H-bonding

interactions between the coordinated water and the carboxylate Atom  Site x ¥ z Uso
oxygen of nbdc®". Secondly, inter-chain H-bond interactions in
coordinated water and the carboxylate oxygen connect to favor H(22)  2i 0.0140 1.0942  -0.2537 0.056
formation of 2D layer structure. No H-bonds are observed be- ~ H(23)  2i 0.2054 L1711 -0.3079 0.074
tween the layers, which stack in a slightly off-set parallel fashi.on ggg gi :8 (1)223 Hg?i :82(7)4212 g (1)213 ;
and are cohered only by the weak van der Waals force to complish HQ7)  2i 0.2007 12640  —0.4440 0.096
its entire 3D supramolecular structure. H(28)  2i 0.1295 1.3058  —0.5695 0.109
H(29) 2i 0.4487 0.5884 0.5308 0.050
Table 2. Atomic coordinates and displacement parameters (in A?). ggg; gﬁ 8222‘5‘ g;??i gggi; 882(5)
. H(33) 2i 0.5922 0.8298 0.5020 0.053
Atom Site X y z Usso H(34) 2i 0.5844 0.5348 0.7738 0.068
H(35) 2i 0.6797 0.7013 0.7608 0.075
H(W) 2i 0.4487 0.7811 0.0827 0.061 H(36) 2i 0.6394 0.4266 1.0316 0.128
H2W) 2i 0.4736 0.8726 0.0116 0.061 H@37) 2i 0.6014 0.4737 0.9035 0.095
H@AW) 2i 0.3082 0.9754 0.4081 0.057 H(39) 2i 0.7643 0.7039 0.8798 0.097
HGBW) 2i 0.2857 0.8824 0.4790 0.057 H(40) 2i 0.8060 0.6432 1.0083 0.109
H®4) 2i 0.7536 1.2016 0.2674 0.051 H(41) 2i 0.0728 1.1999 0.0457 0.042
H(5A) 26 0.7185 1.2505 0.1317 0.059 H(42) 2i —-0.0625 1.3301 0.1034 0.055
H(6) 2i 0.5799 1.1869 0.0804 0.038 H(44) 2i 0.0771 1.1340 0.3108 0.057
H(12A) 2i —-0.0067 0.5607 0.2261 0.062 H(45) 2i 0.2155 1.0084 0.2517 0.045
H(13A) 2i 0.0230 0.5194 0.3583 0.062 H(46) 2i —-0.0830 1.3072 0.3135 0.061
H(14A) 2i 0.1573 0.5860 0.4041 0.057 H(47) 2i -0.1679 1.4415 0.1721 0.071
H(17) 2i 0.1226 0.9377 0.0041 0.048 H(48) 2i —-0.4575 1.7388 0.2349 0.052
H(18) 2i 0.0348 0.9908 -0.1153 0.056 H(49) 2i —-0.3322 1.6159 0.1719 0.064
H(20) 2i 0.2472 1.1832 -0.1917 0.059 H(51) 2i -0.1806 1.4227 0.3824 0.050
H(21) 2i 0.3238 1.1336 —-0.0646 0.050 H(52) 2i —-0.3163 1.5510 0.4395 0.048
Table 3. Atomic coordinates and displacement parameters (in A%).
Atom Site X y z U Uy, Uss Up U Uy
Co(l) 2 0.3079(1)  0.97686(9)  0.09688(6)  0.0286(7)  0.0296(7)  0.0251(7) —0.0075(6) —0.0018(5) —0.0112(5)
Co(2) 2 0.4478(1)  0.77660(9)  0.38772(6)  0.0323(7)  0.0267(7)  0.0223(6) —0.0108(6)  0.0002(5)  —0.0080(5)
o(1) 2i 0.4287(5)  1.0943(5)  0.0745(3)  0.043(4) 0.049(4) 0.023(3)  -0.0203)  —0.005(3)  —0.007(3)
0(2) 2i 0.4210(5)  0.9752(5)  0.1863(3)  0.041(4) 0.042(4) 0.032(3)  -0.022(3)  -0.001(3)  -0.012(3)
0(3) 2i 0.3811(5)  1.05354)  0.3339(3)  0.035(4) 0.030(3) 0.033(3)  —0.004(3) 0.007(3)  —0.013(3)
o) 2i 0.5356(5)  0.8899(4)  0.34103)  0.029(3) 0.031(3) 0.031(3)  -0.007(3)  —0.002(3)  —0.009(3)
o(5) 2i 0.6193(6)  1.0161(5)  0.4228(3)  0.071(5) 0.049(4) 0.039(4)  -0.025(4)  -0.017(3)  -0.012(3)
0(6) 2i 0.7300(6)  1.1225(6)  0.3994(3)  0.081(5) 0.115(6) 0.042(4)  —0.065(5) 0.000(4)  —0.025(4)
o(7) 2i 0.3369(5)  0.6562(5)  0.4069(3)  0.055(4) 0.052(4) 0.029(3)  -0.023(3)  -0.011(3)  —0.004(3)
o) 2i 0.3284(5)  0.7880(5)  0.2987(3)  0.044(4) 0.038(4) 0.030(3)  -0.022(3)  —0.004(3)  —0.004(3)
0(9) 2i 0.3699(5)  0.6983(5)  0.1480(3)  0.037(4) 0.035(4) 0.049(4)  -0.011(3) 0.007(3)  —0.013(3)
o(10)  2i 0.2196(5)  0.8633(4)  0.1428(3)  0.035(4) 0.028(3) 0.040(3)  —0.015(3) 0.000(3)  —0.008(3)
o(l) 2 0.1306(8)  0.7345(7)  0.0632(4)  0.121(7) 0.086(6) 0.048(5)  —0.061(5)  —0.011(5)  —0.009(4)
o(12)  2i 0.0072(8)  0.6382(7)  0.0915(4)  0.114(7) 0.134(8) 0.093(6)  —0.085(6)  —0.027(5)  —0.037(5)
o(13) 2 0.4629(5)  0.8524(4)  0.0672(3)  0.044(4) 0.037(4) 0.042(3)  —0.014(3) 0.016(3)  —0.016(3)
o(l4)  2i 0.2930(5)  0.9046(4)  0.4232(3)  0.043(4) 0.041(4) 0.030(3)  —0.014(3) 0.008(3)  —0.011(3)
N(1) 2i 0.6683(7)  1.0793(6)  0.3785(4)  0.049(5) 0.034(5) 0.031(4)  —0.021(4) 0.010(4)  —0.017(4)
NQ) 2i 0.0816(8)  0.6778(7)  0.1110(5)  0.055(6) 0.057(6) 0.065(7)  -0.016(5)  —0.031(5)  —0.019(5)
N@3) 2i 0.2304(6)  1.0323(6) -0.0170(4)  0.033(4) 0.037(5) 0.044(5)  —0.013(4) 0.007(4)  —0.016(4)
N@) 2i 0.011209)  1.228(1)  -0.5475(5)  0.065(7) 0.17(1) 0.022(5)  -0.051(7)  —0.018(5) 0.003(6)
N(5) 2i 0.5120(6)  0.7164(5)  0.5029(4)  0.037(4) 0.032(4) 0.024(4)  -0.012(4)  —0.002(3)  —0.009(3)
N(6) 2i 0.729(1) 0.5266(9)  1.0371(5)  0.115(9) 0.104(9) 0.036(6)  —0.028(7)  —0.021(6)  —0.006(6)
N(7) 2i 0.1592(6)  1.0938(5)  0.1414(4)  0.029(4) 0.027(4) 0.034(4)  -0.011(3)  —0.006(3)  —0.009(3)
N(8) 2i —0.4050(6)  1.6597(5)  0.3430(4)  0.034(4) 0.029(4) 0.039(4) 0.000(3) 0.001(3)  —0.018(4)
() 2i 0.5423(7)  1.0948(7)  0.1823(4)  0.029(5) 0.032(5) 0.025(5)  —0.009(4) 0.002(4)  —0.011(4)
Q) 2i 0.5623(7)  1.0624(6)  0.2653(4)  0.026(5) 0.016(5) 0.034(5)  —0.004(4) 0.002(4)  —0.011(4)
Cc3) 2i 0.6413(7)  1.1057(7)  0.2932(4)  0.030(5) 0.032(5) 0.023(4)  -0.012(4)  —0.001(4)  —-0.010(4)
C@) 2i 0.7008(8)  1.1751(7)  0.2462(5)  0.039(6) 0.051(6) 0.053(6)  —0.031(5)  —0.008(5)  —0.015(5)
C5) 2i 0.6788(8)  1.2046(8)  0.1651(5)  0.047(6) 0.054(7) 0.055(7)  —0.031(5) 0.016(5)  —0.016(5)
C(6) 2i 0.5966(8)  1.1649(7)  0.1340(5)  0.041(6) 0.022(5) 0.028(5)  —0.009(4) 0.006(4)  —0.003(4)
) 2i 0.4563(7)  1.0527(7)  0.1455(5)  0.035(5) 0.032(5) 0.024(5)  —0.014(4) 0.001(4)  —0.009(4)
C(8) 2i 0.4848(8)  0.9958(7)  0.3179(4)  0.031(5) 0.030(5) 0.022(4)  -0.016(4)  —0.002(4)  —-0.010(4)
C(9) 2i 0.2107(7)  0.6660(7)  0.3000(5)  0.026(5) 0.025(5) 0.042(5)  —0.009(4)  —0.003(4)  —0.009(4)
C(10) 2 0.1933(7)  0.6932(7)  0.2204(5)  0.028(5) 0.034(5) 0.030(5)  —0.005(4)  —0.005(4)  —-0.012(4)
c(11) 2 0.1083(8)  0.6523(7)  0.1948(5)  0.043(6) 0.028(5) 0.058(6)  —0.014(5)  —0.006(5)  —0.018(5)
Cc(12) 2 0.0472(9)  0.5874(8)  0.2459(6)  0.048(7) 0.041(6) 0.073(8)  —0.023(5)  —0.003(6)  —0.013(6)
Cc(13) 2 0.0647(9)  0.5623(8)  0.3239(6)  0.053(7) 0.050(7) 0.055(7)  —0.036(5)  —0.014(5) 0.010(5)
Cc(14) 2 0.1450(9)  0.6019(8)  0.3504(5)  0.048(6) 0.049(7) 0.048(6)  —0.025(5)  —0.004(5)  —0.004(5)

cais) 2 0.2965(7)  0.7053(7)  0.3383(5)  0.021(5) 0.032(5) 0.052(6)  —0.004(4) 0.000(4)  —0.023(5)
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Table 3. Atomic coordinates and displacement parameters (in A?).

Atom Site X y z U11 U22 U33 U12 U13 U23
C(16) 2i 0.2673(8) 0.7565(7) 0.1648(5) 0.032(5) 0.037(6) 0.036(5) —-0.013(5) —-0.006(4) —0.015(4)
C(17) 2i 0.1471(8) 0.9895(8)  —0.0352(5) 0.032(5) 0.058(6) 0.038(5) —-0.023(5) —0.004(4) —0.013(5)
C(18) 2i 0.0975(8) 1.0181(8)  —0.1077(5) 0.033(5) 0.066(7) 0.043(6) —0.018(5) —0.007(5) —0.016(5)
C(19) 2i 0.1362(7) 1.0858(7) —0.1703(4) 0.034(5) 0.050(6) 0.011(4) —-0.024(5) 0.000(4) —0.006(4)
C(20) 2i 0.2208(8) 1.1325(7)  —0.1526(5) 0.052(6) 0.039(6) 0.039(6) —0.009(5) 0.006(5) 0.007(5)
C(21) 2i 0.2662(8) 1.1026(7)  —0.0753(5) 0.036(6) 0.044(6) 0.050(6) —-0.016(5) —0.006(5) —0.016(5)
C(22) 2i 0.0860(8) 1.1108(8)  —0.2490(5) 0.033(6) 0.059(7) 0.044(6) —-0.009(5) —0.001(5) —0.015(5)
C(23) 2i 0.1338(9) 1.1543(9) —-0.3131(6) 0.042(7) 0.081(9) 0.058(7) —0.011(6) 0.009(6) —0.025(6)
C(24) 2i —-0.042(1) 1.171(1) —0.4893(6) 0.069(9) 0.17(1) 0.041(7) —0.057(9) —0.007(6) —0.011(8)
C(25) 2i —-0.009(1) 1.143(1) —0.4126(5) 0.069(8) 0.12(1) 0.027(6) —0.047(8) 0.010(5) —0.003(6)
C(26) 2i 0.0854(9) 1.1796(8)  —0.3931(5) 0.041(6) 0.049(6) 0.038(6) 0.005(5) —0.011(5) —0.013(5)
C(27) 2i 0.137(1) 1.239(1) —0.4538(6) 0.072(9) 0.11(1) 0.050(7) —0.039(8) 0.015(6) —0.004(7)
C(28) 2i 0.095(1) 1.263(1) —0.5296(6) 0.076(9) 0.14(1) 0.038(7) —0.050(9) —-0.017(6) 0.021(7)
C(29) 2i 0.4880(8) 0.6270(7) 0.5516(5) 0.061(7) 0.036(6) 0.034(5) —-0.030(5) —0.007(5) 0.000(4)
C(30) 2i 0.5185(8) 0.5887(8) 0.6313(5) 0.061(7) 0.045(6) 0.026(5) —0.018(5) —0.008(5) 0.004(4)
C(31) 2i 0.5771(9) 0.6468(8) 0.6623(5) 0.054(7) 0.037(6) 0.019(5) 0.013(5) —0.008(4) —0.011(4)
C(32) 2i 0.6036(8) 0.7332(8) 0.6143(5) 0.047(6) 0.044(6) 0.040(6) —0.008(5) —0.011(5) —0.024(5)
C(33) 2i 0.5717(8) 0.7691(8) 0.5339(5) 0.046(6) 0.051(6) 0.048(6) —0.025(5) 0.003(5) —-0.021(5)
C(34) 2i 0.6050(9) 0.5987(8) 0.7483(6) 0.051(7) 0.031(6) 0.089(8) —-0.007(5) 0.001(6) —0.025(6)
C(@35) 2i 0.6547(9) 0.6404(9) 0.7877(6) 0.055(7) 0.062(8) 0.064(8) —0.014(6) —0.009(6) —0.011(6)
C(36) 2i 0.668(1) 0.483(1) 1.0005(7) 0.17(2) 0.055(9) 0.08(1) —0.024(9) -0.07(1) 0.008(7)
C(37) 2i 0.642(1) 0.511509) 0.9242(6) 0.14(1) 0.055(8) 0.053(7) —-0.030(8) —0.036(7) —0.016(6)
C(38) 2i 0.6776(9) 0.5990(9) 0.8765(5) 0.066(7) 0.047(7) 0.032(6) —0.004(6) —-0.012(5) —0.013(5)
C(39) 2i 0.738(1) 0.645(1) 0.9098(6) 0.11(1) 0.12(1) 0.031(6) —0.068(9) —0.025(6) 0.003(6)
C(40) 2i 0.762(1) 0.608(1) 0.9874(7) 0.11(1) 0.13(1) 0.046(8) —0.053(9) —-0.027(7) —0.013(8)
C(41) 2i 0.0760(7) 1.1867(6) 0.0998(5) 0.033(5) 0.021(5) 0.051(6) —0.007(4) 0.002(4) —0.011(4)
C(42) 2i —0.0068(8) 1.2653(7) 0.1346(5) 0.034(6) 0.032(6) 0.057(7) 0.004(4) —0.008(5) —0.005(5)
C(43) 2i —0.0068(8) 1.2480(8) 0.2137(6) 0.042(6) 0.049(6) 0.062(7) —0.016(5) 0.020(5) —0.039(6)
C(44) 2i 0.0764(8) 1.1498(8) 0.2566(5) 0.051(7) 0.056(7) 0.033(5) —-0.008(6) 0.008(5) —0.020(5)
C(45) 2i 0.1594(8) 1.0736(7) 0.2212(5) 0.047(6) 0.040(6) 0.030(5) —0.015(5) 0.010(4) —-0.017(4)
C(46) 2i —0.0889(9) 1.3288(9) 0.2591(6) 0.050(7) 0.048(7) 0.051(6) —-0.011(5) —0.008(5) —0.009(5)
C(47) 2i —-0.1621(9) 1.4209(9) 0.2264(6) 0.051(7) 0.049(7) 0.081(8) —0.023(6) —-0.001(6) —0.015(6)
C(48) 2i —0.4022(8) 1.6729(8) 0.2653(5) 0.034(6) 0.051(6) 0.045(6) —-0.008(5) 0.007(5) —0.018(5)
C(49) 2i —-0.3269(9) 1.6000(8) 0.2261(6) 0.054(7) 0.044(7) 0.070(7) —0.023(6) 0.028(6) —0.026(6)
C(50) 2i —0.2430(8) 1.5023(8) 0.2693(6) 0.042(6) 0.043(6) 0.057(6) —0.022(5) 0.011(5) —0.028(5)
C(51) 2i —0.2385(7) 1.4861(7) 0.3515(5) 0.030(5) 0.023(5) 0.067(7) 0.002(4) 0.004(5) —0.019(5)
C(52) 2i —-0.3197(8) 1.5641(7) 0.3854(5) 0.044(6) 0.036(6) 0.035(5) —0.011(5) —-0.001(4) —-0.002(4)

Acknowledgments. This work was supproted by the Foundation of Science

7. Ye,B.H.;Ding,B.B.; Weng, Y. Q.; Cheng, X. M.: Multidimensional Net-

and Technology of Henan Province (grant no. 112102310638).

References

1.

Eddaoudi, M.; Kim, J.; Wachter, J. B.; Chae, H. K.; O'Keeffe, M.; Yaghi,
O. M.: Porous Metal-Organic Polyhedra: 25A Cuboctahedron Con-
structed from 12 Cu,(CO,)4 Paddle-Wheel Building Blocks. J. Am. Chem.
Soc. 123 (2001) 4368-4369.

Liu, G. Z.; Xin, L. Y.; Wang, L. Y.: Ancillary Ligand-mediated Syntheses
and Fluorescence Properties of Zinc(II) Complexes Based on Flexible
Benzene Dicarboxylic Acid. CrystEngComm. 13 (2011) 3013-3020.

. Xin,L.Y.;Liu, G. Z.; Li, X.L.; Wang, L. Y.: Structural Diversity for a Se-

ries of Metal(II) Complexes Based on Flexible 1,2-Phenylenediacetate
and Dipyridyl-type Coligand. Cryst. Growth Des. 12 (2012) 147-157.
Liu, G. Z.; Li, X. D.; Li, X. L.; Wang, L. Y.: Structural and Fluorescent
Regulation of Cd(II) Coordination Polymers with Homoterephthalate by
N-donor Second Ligands. CrystEngComm. 15 (2013) 2428-2437.

. Bourne, S. A.; Lu, J. Mondal, A. Moulton, B.; Zaworotko,M. J.: Self-As-

sembly of Nanometer-Scale Secondary Building Units into an Undulating
Two-Dimensional Network with Two Types of Hydrophobic Cavity.
Angew. Chem., Int. Ed. 40 (2001) 2111-2113.

Zou, R. Q.; Bu, X. H.; Zhang, R. H.: Novel Eclipsed 2D Cadmium(II) Co-
ordination Polymers with Open-Channel Structure Constructed from
Terephthalate and 3-(2-Pyridyl)pyrazole: Crystal Structures, Emission
Properties, and Inclusion of Guest Molecules. Inorg. Chem. 43 (2004)
5382-5386.

works Constructed with Isomeric Benzenedicarboxylates and 2,2'-
Biimidazole Based on Mono-, Bi-, and Trinuclear Units. Cryst. Growth
Des. 5 (2005) 801-806.

. Gong, T.F.; Zhu, C. F.; Ye, C. C.; Sheng, E. H.; Liu, B. Z.; Cui, Y.: Syn-

theses, Crystal Structures and Properties of Two Cd(II) Coordination
Polymers with Mixed Ligands of 2,5-Di(pyridin-4-yl)benzaldehyde and
Carboxylates. Chinese J. Struct. Chem. 8 (2013) 1222-1228.

. Yafiez, S. P.; Beobide, G.; Castillo, O.; Cepeda, J.; Luque, A.; Roman, P.:

Structural Diversity in a Copper(Il)/Isophthalato/9-Methyladenine Sys-
tem. From One- to Three-Dimensional Metal-Biomolecule Frameworks.
Cryst. Growth Des. 13 (2013) 3057-3067.

10. Zhu, X. F.; Zhang, H.; Luo, Y. H.; Pang, Y.; Tian, D.: A Novel Eight-con-

nected Metal-organic Replica of CsCl Based on Heptanuclear Zinc Clus-
ters. Inorg. Chem. Comm. 14 (2011) 562-565.

11.Ma.L.F.;Meng, Q.L.;Li,C.P,; Li, B.; Wang, L. Y.; Du, M.; Liang, F. P.:

Delicate Substituent Effect of Benzene-1,2,3-Tricarboxyl Tectons on
Structural Assembly of Unusual Self-Penetrating Coordination Frame-
works. Cryst. Growth Des. 10 (2010) 3036-3043.

12. Sheldrick, G. M.: A short history of SHELX. Acta Crystallogr. A64

(2008) 112-122.

13. Brandenburg, K.: DIAMOND. Visual Crystal Structure Information Sys-

tem. Version 3.2i. Crystal Impact, Bonn, Germany 2012.






