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Abstract

C44H46CoN,4O,, monoclinic, C2/c (no. 15), a = 43.953(6) A,
b=8.375(1) A, c=11.404(2) A, B =101.210(1)°,
V=4117.7 A%, Z=4, Ry(F) = 0.0322, wR,(F") = 0.0836,
T=296 K.

Table 1. Data collection and handling.

brown blocks, size 0.21x0.32x0.47 mm
Mo K, radiation (0.71073 A)

u: 481 cm™

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

260 max: 51°

N(hkl)measured, N(hkl)umque: 1481 6, 3829

Criterion for /oy, N(hkl) : Lops > 2 0(Iops), 3123

N(param) efined: 307

Programs: SHELX [10]

Crystal:
Wavelength:

Source of material

The mixtures of 4-carboxyphenylacetic acid (0.2 mmol, 37.4
mg), 1,3-di(pyridin-4-yl)propane (bpp) (0.1 mmol, 19.8 mg),
Co(OAC),4H,0 (0.1 mmol, 24.9 mg), NaOH (0.1 mmol), and
H,O (7.0 ml) were placed ina 23 ml Teflon lined stainless steel re-
actor. The vessel was heated to 393K for 4 days, and then slowly
cooled to room temperature. Brown, block-shaped crystals were
obtained, crystals were filtered off, washed with mother liquid,
and dried under ambient conditions.

Discussion

Metal-organic frameworks (MOFs) with well-regulated network
structures have provoked significant interest as functional materi-
als displaying potential applications in such fields as magnetism,
molecular separation, catalysis, luminescence, and molecule stor-
age [1-5]. Aromatic multi-carboxylate ligands are good candi-
dates for the construction of the layers, wherein diverse binding
modes of the carboxylates help enhance the robustness of metal-
carboxylate networks [6,7]. Dipyridyl-type ligands are desired
pillar spacers, which can allow easy control of channel dimen-
sions between the metal-carboxylate layers. The key to synthe-
size MOFs with permanent porosity is to prevent the disruption of
framework integrity even after guest elimination. Though the re-
ports concerning this aspect are emerging, it has still been a tre-
mendous challenge to obtain the dynamic microporous MOFs
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[8,9]. The asymmetric unit of the title complex contains one 1,3-
di(pyridin-4-yl)propane (bpp) ligand, one-half Co ion, one 2-(4-
carboxyphenyl)acetato ligand and one coordinated water mole-
cule as shown in Fig. 1. The Co metal center is sixfold-coordi-
nated by two N atoms at the axial positions of the coordination
sphere belonging to two symmetry-related bpp molecules
(Co(1)-N(1)/N(1A) = 2.1595(15) A), two oxygen atoms from
two symmetry-related 2-(4-carboxyphenyl)acetato ligands
(Co(1)-0(2)/0(2A) = 2.0561(12) A) and two symmetry-related
coordinated water molecules (Co(1)-O(1)/O(1A) =
2.1322(12) A). The [CoO,N,] environment is best described as
octahedrally coordination geometry. The flexible —-CH,COO™
groups adopts a single-coordination mode to connect one Co(II)
atom. In the complex, there are two kinds of H-bonds. Firstly, the
H-bonding interactions of the H atom of the -COOH group and
one of the N atoms of bpp (O(4)-H(4)--N(2)#3 distances are
1.82 A) connect the complexes to a 1D sub. Secondly, hydrogen
in coordinated water and the carboxylate oxygen in adjacent 2-(4-
carboxyphenyl)acetato ligands (O(1)-HQ2W)--O(3)#2 1.94 A;
O(1)-H(1W)--O(3)#1 1.93 A) form hydrogen bonds which fur-
ther result in a 3D structure.

Table 2. Atomic coordinates and displacement parameters (in A%).

Atom Site Occ. x y z Usso

H(19) 8f 0.499  0.4669 0.8923 0.6184 0.095
H(20) 8f 0.499 0.5164 0.8044 0.7066 0.090
H(21) 8 0.499 0.5256 0.6105 0.4072 0.078
H(22) 8f 0.499 0.4785 0.6845 0.3183 0.076
H(19°)  &f 0.501 0.4552 0.6792 0.5496 0.068
H(20’) & 0.501 0.5033 0.6017 0.6457 0.073
H(21’) 8 0.501 0.5419 0.8239 0.4142 0.072
H(22’) 8&f 0.501 0.4939 0.9127 0.3143 0.068
HQ2W) & 0.2317 0.7538 0.2553 0.060
H(IW) 8f 0.2465 0.6166 0.3139 0.060
H(4) 8f 0.0649 0.8641 0.1291 0.121
H(QA) &f 0.2038 1.3014 0.5213 0.048
H(2B) 8f 0.2162 1.2618 0.4043 0.048
H(4A) &f 0.1855 1.0641 0.2581 0.047
H(5) 8f 0.1373 0.9647 0.1748 0.051
H(7) 8f 0.1032 1.1366 0.4501 0.061
H(8) 8f 0.1512 1.2390 0.5317 0.057
H(10) 8f 0.3207 0.7291 0.6066 0.056
H(11) 8f 0.3678 0.7896 0.5630 0.062
H(13) 8f 0.3240 0.9983 0.2627 0.050
H(14) 8f 0.2782 0.9301 0.3135 0.047
H(15A) 8&f 0.3852 1.0495 0.3705 0.074
H(15B) 8&f 0.3795 0.9057 0.2816 0.074
H(16A) 8&f 0.4157 0.8951 0.5149 0.074
H(16B) &f 0.4070 0.7393 0.4392 0.074
H(17A) &f 0.4404 0.9934 0.3622 0.086
H(17B) &f 0.4333 0.8313 0.2944 0.086
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Table 3. Atomic coordinates and displacement parameters (in Az).

Atom Site Occ. X y z Un Uy, Uss Uy Ui Uss

C(18) 8f 0.46874(5)  0.8136(3) 0.4385(3) 0.035(1) 0.064(2) 0.085(2) 0.004(1) 0.002(1) 0.000(1)
N(2) 8f 0.52704(4)  0.7069(3) 0.5531(2) 0.040(1) 0.079(2) 0.083(2) 0.011(1) 0.001(1) 0.004(1)
C(19) 8f 0.499 0.4796(1) 0.8414(9) 0.5735(5) 0.044(3) 0.119(6) 0.073(4) 0.015(3) 0.009(2) -0.018(4)
C(20) 8f 0.499 0.5087(1) 0.7880(9) 0.6255(5) 0.055(3) 0.115(5) 0.052(3) —-0.001(3) 0.002(2) —-0.001(3)
C(21) 8f 0.499 0.5146(1) 0.6742(7) 0.4509(5) 0.045(3) 0.075(4) 0.076(4) 0.015(3) 0.013(3) —0.004(3)
C(22) 8f 0.499 0.4858(1) 0.7227(7) 0.3951(4) 0.048(3) 0.081(4) 0.057(3) 0.006(3) 0.003(2) —-0.007(3)
C(19’)  &f 0.501 0.4725(1) 0.7187(6) 0.5232(5) 0.044(3) 0.066(3) 0.063(3) —-0.005(2) 0.014(2) 0.009(3)
C(20") & 0.501 0.5022(1) 0.6695(7) 0.5805(5) 0.048(3) 0.077(4) 0.057(3) 0.014(3) 0.008(2) 0.013(3)
C21) 8 0.501 0.5242(1) 0.8002(7) 0.4442(4) 0.036(2) 0.083(4) 0.063(3) 0.000(2) 0.012(2) 0.002(3)
C(22)  &f 0.501 0.4960(1) 0.8541(7) 0.3846(4) 0.041(2) 0.075(4) 0.056(3) 0.006(2) 0.013(2) 0.009(2)
Co(1) 4c b 3 3 0.0308(2) 0.0310(2) 0.0286(2) 0.0013(1) 0.0002(1)  —0.0017(1)
N(1) 8f 0.29452(3)  0.8210(2) 0.4640(1) 0.0347(8) 0.0324(8) 0.0375(8) 0.0030(6) 0.0007(6) 0.0004(7)
o(1) 8f 0.23393(3)  0.6932(2) 0.3161(1) 0.0483(8) 0.0380(7) 0.0312(6) 0.0010(6) 0.0001(6)  —0.0012(5)
0(2) 8f 0.23327(3)  0.9771(1) 0.4613(1) 0.0427(7) 0.0350(7) 0.0335(7) 0.0050(6) 0.0036(5)  —0.0020(5)
03) 8f 0.22977(3)  1.0743(2) 0.6400(1) 0.0555(8) 0.0459(8) 0.0328(7) 0.0072(6) 0.0027(6)  —0.0051(6)
O(4) 8f 0.08286(3)  0.8899(3) 0.1560(2) 0.0386(9) 0.123(2) 0.080(1) —0.023(1) 0.0081(8)  —0.033(1)
O(5) 8f 0.06157(4)  0.9958(3) 0.2981(2) 0.0407(9) 0.142(2) 0.085(1) —0.015(1) 0.0210(9) —-0.015(1)
C(1) 8f 0.22452(4)  1.0792(2) 0.5283(2) 0.0257(9) 0.0306(9) 0.037(1) —0.0046(7) 0.0023(7)  —0.0022(7)
C(2) 8f 0.20566(4)  1.2178(2) 0.4643(2) 0.039(1) 0.033(1) 0.045(1) 0.0000(8)  —0.0005(8)  —0.0016(8)
C(3) 8f 0.17369(4)  1.1601(2) 0.4053(2) 0.034(1) 0.033(1) 0.040(1) 0.0049(8) 0.0026(8) 0.0059(8)
C(4) 8f 0.16899(4)  1.0786(2) 0.2972(2) 0.0311(9) 0.048(1) 0.040(1) 0.0020(8) 0.0073(8) 0.0011(8)
C(5) 8f 0.14013(4)  1.0189(2) 0.2473(2) 0.038(1) 0.051(1) 0.036(1) —-0.0001(9) 0.0040(8)  —0.0026(9)
C(6) 8f 0.11521(4)  1.0389(2) 0.3043(2) 0.031(1) 0.051(1) 0.041(1) 0.0019(8) 0.0034(8) 0.0082(9)
C(7) 8f 0.11969(5)  1.1217(3) 0.4111(2) 0.041(1) 0.068(1) 0.047(1) 0.006(1) 0.0141(9) 0.001(1)
C(8) 8f 0.14859(5)  1.1823(3) 0.4603(2) 0.047(1) 0.053(1) 0.041(1) 0.006(1) 0.0067(9)  —0.0059(9)
C(9) 8f 0.08395(5)  0.9728(3) 0.2536(2) 0.036(1) 0.070(2) 0.053(1) —-0.002(1) 0.006(1) 0.011(1)
C(10) 8f 0.32131(4)  0.7827(2) 0.5357(2) 0.041(1) 0.052(1) 0.042(1) 0.0013(9)  —0.0030(9) 0.0097(9)
C(11) 8f 0.34986(5)  0.8188(3) 0.5099(2) 0.032(1) 0.060(1) 0.057(1) 0.0050(9)  —0.0069(9) 0.010(1)
C(12) 8f 0.35192(4)  0.8984(2) 0.4052(2) 0.035(1) 0.038(1) 0.057(1) 0.0026(8) 0.0047(9)  —0.0004(9)
C(13) 8f 0.32408(4)  0.9415(2) 0.3328(2) 0.039(1) 0.041(1) 0.043(1) 0.0036(8) 0.0062(8) 0.0052(8)
C(14) 8f 0.29655(4)  0.9006(2) 0.3644(2) 0.034(1) 0.039(1) 0.041(1) 0.0046(8) 0.0001(8) 0.0059(8)
C(15) 8f 0.38184(5)  0.9350(3) 0.3652(2) 0.035(1) 0.066(2) 0.084(2) 0.004(1) 0.011(1) 0.010(1)
C(16) 8f 0.41083(5)  0.8529(3) 0.4342(2) 0.036(1) 0.071(2) 0.076(2) 0.001(1) 0.004(1) 0.002(1)
C(17) 8f 0.43804(5)  0.8795(3) 0.3731(3) 0.038(1) 0.077(2) 0.098(2) 0.004(1) 0.007(1) 0.011(2)

Acknowledgments. This work was supported from the Administration of Sci-
ence and Technology of Henan province P. R. China (grant no.
112102310638).

References

1.

2.

Yaghi, O. M.; Li, H.: T-Shaped Molecular Building Units in the Porous
Structure of Ag(4,4'-bpy)-NOs.J. Am. Chem. Soc. 118 (1996) 295-296.
Seo, J. S.; Whang, D.; Lee, H.; Jun, S. I.; Oh, J.; Jeon, Y. J.; Kim, K.: A
Homochiral Metal-Organic Porous Material for Enantioselective Separa-
tion and Catalysis. Nature. 404 (2000) 982-986.

. Du,M.; Zhao, X. J.; Batten, S. R.; Ribas, J.: From 1-D Coordination Poly-

mers to 3-D Hydrogen-Bonding Networks: Crystal Engineering and Mag-
netism of Cu(I)-dca-Cyanopyridine Supramolecular Systems. Cryst.
Growth Des. 5 (2005) 901-909.

Xu, H. B.; Wang, B. W.; Pan, F.; Wang, Z. M.; Gao, S.: Stringing Oxo-
Centered Trinuclear [Mn";0] Units into Single-Chain Magnets with
Formate or Azide Linkers. Angew. Chem. Int. Ed. 46 (2007) 7388-7392.

. 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.

. Yang, F.;Ren, Y. X,; Li, D. S.; Fu, F.; Qi, G. C.; Wang, Y. Y.: 1D Zigzag

Chain and 0D Monomer Cd(II)/Zn(II) Compounds Based on Flexible
Phenylenediacetic Ligand: Synthesis, Crystal Structure and Fluorescent
Properties. J. Mol. Struct. 892 (2008) 283-288.

. Liu,G.Z.;Li, X. L.; Xin, L. Y.; Wang, L. Y.:.Two Topologically New Tri-

nodal Cobalt(II) Metal-Organic Frameworks Characterized as a 1D Me-
tallic Oxide and a 2D-3D Penetrated Porous Solids. CrystEngComm. 14
(2012) 5315-5321.

. Xin,L.Y.; Liu, G. Z.; Wang, L. Y.: New Coordination Polymers from 1D

Chain, 2D Layer to 3D FrameworkConstructed from 1,2-
Phenylenediacetic Acid and 1,3-Bis(4-pyridyl)propane Flexible Ligands.
J. Solid State Chem. 184 (2011) 1387-1392.

9. Liu, G. Z.; Wang, J. G.; Wang, L. Y.: Divalent Metal Coordination Poly-

mers Assembled from Dual Linkers-Semirigid Carboxyphenylpropionate
and Dipyridyl Type Molecule. CrystEngComm. 14 (2012) 951-960.

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

(2008) 112-122.



