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Concerted aryl interactions in zinc-imidazole —
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Noncovalent interactions involving aromatic sections of molecules
are common and ubiquitous, and particularly when acting in
concert, rival the robustness of hydrogen bonds. Herein, we report
the ability of an imidazole and its derivatives capable of both
hydrogen bonding and aromatic interactions in four zinc-imidazole
— oxovanadate compounds, namely [ImHJ],[ {Zn(Im)3}2V1002s]-2H.O
(1), [2-MelmH]z [Zn(z-MeIm)4]z[V10023] (2), Zn(Z-Melm)3V206
‘H,O (3), and [Zn(Im)4]2[V4O12] (4), to form extended concerted
aryl interaction motifs. The tetrahedral zinc complexes in 1 to form
two edge-to-face (EF) C —H--pi hydrogen bond interactions in 1D
herringbone fashion along the a axis and interact with organic cations
acting as guest molecules to construct concerted (OFF), embraces
as well as in 2 to form 1D chains of —[Zn(2-Melm)s] — (OFF)(EF),
—[Zni(2-Melm),] — (EF)s — along diagonal axis. In contrast the
tetrahedral zinc complexes in 3 engage in concerted (EF)s embrace
motifs and further bind through four tilted offset aryl rings to generate
2D nets perpendicular to the a axis, and in 4 to form 1D chains of —
[anlrm] - (EF)6 - [anlm4] - (EF)z - [aniIl’Iu] - (EF)(, - [Zn111m4]
— (EF)s— along the c axis with adjacent chains held together by two
pairs of N —H- - -pi face-to-face (FF) hydrogen bond interactions to
form 2D nets perpendicular to the a axis.
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Three metal coordination polymers having formulas, [Co(dpe)
(BDC) H201. (1), [Ni(dpe)(BDC)-H»0]. (2) and [Zn(dpe)
(BDC)-4H201x (3) (dpe=1,2-bis(4-pyridyl)ethane ,BDC= terephthalic
acid), have been synthesized and structurally characterized by
using single-crystal X-ray diffraction, elemental analysis, infrared
spectroscopy and theromgravimetry (TG). Compound (1) and (2) are
isostructural and the metal centers (Co(II) and Ni(Il)) are distorted
octahedral geometric environment bonded to two nitrogen donors of
two bridging dpe ligands with anti-conformation and four oxygen
donors of two bridging BDC?* ligands with bis-chelating coordination
mode forming a three-dimensional (3D) interpenetrating diamond-
like metal-organic framework (MOF), which exhibit high thermo-
stability and keep their crystalline forms up to about 390 °C. In
compound (3), the Zn(II) ions is tetrahedral geometric environment
bonded with two nitrogen donors of two bridging dpe ligands with
gauche-conformation and two oxygen donors of two BDC* ligands
with bis-monodentate coordination mode forming a novel extended
3D architecture. The 1D helical chains are constructed through the

connectivity between the Zn(Il) ions and gauche-dpe ligands, which
are intercalated guest water molecules. Adjacent chains are then
linked via the bridges of BDC? ligands adopting a zigzag pattern to
complete the 3D MOF. The TG measurement of (3) reveals that the
3D networks exhibit high thermo-stability and keep their crystalline
forms up to about 300 °C. The cyclic de- and ab-sorption procedures
of water molecules are observed.
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Three coordination polymers with 2D metal-organic frameworks
(MOFs), {[Cd(3-bpd)>(NCS),-C).H)sOH} ). (1), {[Cd(3-bpd)(dpe)
(NO)3))2]-(3-bpd)}a (2), {[Cd(dpe)(NCS).]-3-bpd-H.0}, (3) (3-bpd
= 1,4-bis(3-pyridyl)-2,3-diaza-1,3-butadiene), were prepared and
fully characterized by infrared spectroscopy, elemental analysis,
thermogravimetric analysis, and single-crystal X-ray diffraction.
In compound 1, each Cd(II) ion is six-coordinate bonded to six
nitrogen donors of four 3-bpd with bis-monodentate coordination
mode and two NCS' ligands. The distorted square building blocks
connect to each other to generate a 2D non-interpenetrating MOF.
Each square unit consists of four Cd(Il) atoms and 3-bpd ligands,
which form a 4*-membered ring structure. In 2, the Cd(Il) ion is six-
coordinate bonded to six nitrogen donors of two 3-bpd, two dpe
and two NOs™ ligands. Both the 3-bpd and dpe ligands adopt bis-
monodentate coordination mode to connect the Cd(Il) ions forming
a 2D, non-interpenetrating parallelogram MOF. Each parallelogram
unit consists of four Cd(II) atoms and two 3-bpd ligands, two dpe,
which also form a 4*-membered ring structure. In 3, the Cd(II) ions
is coordinated by four pyridine nitrogen donors of dpe ligands in the
basal plane and two NCS" nitrogen donors in the axial sites. The dpe
acts as a bridging ligand to connect the Cd(II) ions forming a 2D
interpenetrating MOFs by using a square-planar node as the basic
unit, which also form a 4*-membered ring structure. The free 3-bpd
ligands shown in 2 and 3 play an important role on the construction of
their 3D supramolecular architecture.
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