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New family of bi-, tetra-, penta-, and hexanickel cage-like
phenylsilsesquioxanes 1-3 (Fig.1) was obtained by self-as-
sembling and transmetalation procedures. Their crystal
structures were established by single crystal X-ray analy-
sis; and features of crystal packing relevant to the networks
formation were studied by a topological analysis. The ge-
ometry of metallosiloxane units 1 and 2 could be assigned
to a distorted prism, with prominent shift of prism’ bases
(silsesquioxane ligands) from the vertical axis. In turn,
molecular architecture of compound 3 is regular prismatic
one. Compounds 1-3 form extended networks in crystal via
coordination bonds between alkali metals (Na, K, Cs) and
oxygen atoms of siloxanolate moieties or coordinated sol-
vent molecules (see, for instance Fig. 2). The investigation
of magnetic properties revealed the presence of ferro- or
antiferromagnetic interactions between Ni(Il) ions giving
rise in the most cases the presence of a slow relaxation of
the magnetization, which can arise from the spin frustration.
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Metallacrowns are metallamacrocycles characterized by
the (M-N-O),connectivity and originated by self-assembly
of bischelating ligands (e.g. hydroxamic acids) and metal
ions. Properties and structure of this class of compounds are
tunable through a wise choice of the building blocks set.
[1] Moreover a relatively large amount of metal ions are
confined in a small molecular volume, resulting in peculiar
chemical physical features, such as luminescence or sin-
gle-molecule magnets behavior. [2]

We present here three new metallacrowns-based materials,
that were prepared using salicylhydroxamic acid derivatives
as ligands and Mn(II/I1I) as metal ion.

The salicyhydroxamic acid (H;Shi) react with Mn, form-
ing a tightly packed, not porous coordination polymer. The
nodes are endeca-manganese clusters, resembling a 3-blade
propeller, where each blade is a half of a 16-metallacrown-6.
Both the amino (H;p-aShi) and the pyridyl (H;p-pyShi) de-
rivatives result in a novel porous arrays having the same
Mn,cluster node. The amino function of H,p-aShi drives
the propellers to interact through sodium ions and supra-
molecular interactions (i.e. hydrogen bonds). The resulting
architecture shows hexagonal channels, which correspond
to 39 % of the unit cell volume. The pyridyl function of
H;p-pyShi coordinates one Mn of the neighboring propeller.
As a result H;p-pyShi originates a metallacrown-based net-
work, which shows channels in all the three dimensions and
has cavities corresponding to 55% of the unit cell volume.
The array, shown in the Figure, can be considered a novel
metal-organic-framework with an endeca-Mn node.
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Metal-organic frameworks (MOFs) are porous materials
consisting of inorganic metal nodes, known as secondary
building units, bridged together by organic linkers. In the
past few decades, MOFs have attracted a great deal of at-
tention due to their potential applications in heterogenous
catalysis, controlled drug release, selective adsorption or
gas storage and separation. [1]

The organic ligand 3,3,5, 5’-Tetrakis(4-carboxyphenyl)bi-
mesityl (H,L) used by us in the synthesis of several new
MOFs was obtained through a Suzuki coupling reaction
[2] between 3,3°,5,5-tetraiodobismesitylene and 4-car-
boxyphenylboronic acid, in the presence of tetrakis(triph-
enylphosphine)palladium (0) as a catalyst. The MOFs were
obtained by mixing the appropriate metals salt with H,L in
DMF (Zn, Cd) or DMF/water (Mg, Ca, Na) in solvothermal
conditions( heating at 80 °C for 48-72 hours).

All diffraction experiments were performed at Stoe STAD-
IVARI diffractometer with a Dectris Pilatus 300 K detector
and with an Genix3D Cu HF source (Cu-Ka, A = 1.54186
A). Data were collected at 100 K with the use of a nitro-
gen gas open-flow cooler Cobra Oxford Cryosystems. For
data reduction X-Area (Stoe, 2017) software package [3]
was used. The crystal structures were solved and refined in
OLEX 2 software using SHELX suite of programs.
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