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Molecular building blocks (MBBs) facilitate the design and
construction of functional metalorganic materials (MOMs) ex-
emplified by metat-organic frameworks (MOFs), coordination
polymers, metallodendrimers, and metatganic polyhedrd.The
MBB approach represents an evolution of the “node-and-spacer”
approacHg which exploits the geometric attributes of metal ions -
and rigid ligands to generate 2D and 3D netwctRshe relative @) b} @
size of inorganic MBBs (coordination clusters) vs metal ions Nas figure 1. Three-faceted polyhedra that can be generated via linking of
afforded unprecedented breakthroughs in terms of scale andmolecular squares: (a) cubohemioctahedron, (b) small rhombihexahedron,
porosity? Prior to the assembly process, the inorganic MBBs, (c) small rhombidodecahedron.
typically formed in situ, are targeted for the shape, geometry, and
directionality necessary to augment a given anticipated net. The
points of extension of the MBBs define the building units, which
simultaneously coincide with the vertex figures of the net. Highly
symmetrical inorganic MBBs with 3-, 4-, and/or 6-connectivity are
readily accessible and are predominately exploited for the generation
of MOFs with the respective-connected net.Suitable targets in
terms of the nets themselves are the edge transitive nets, a special
class ofn-connected nets with one kind of edye.

A singular-edge transitive net, tlieu net (the only quasi-regular Figure 2. Prototypal metatorganic cubohemioctahedron ibdchs

net), is a net that can be targeted as a .blueprint for a un.inodal (12'in stick (left) and space-filling modes (right); hydrogen atoms have been
connected)-based MOF. The vertex figure of foa net is the omitted for clarity.

cuboctahedron, a polyhedron that holds the attributes that an SBB

would need for the assembly of an MOF having an augmeficted 12-connectedcu net® through rigid cross-linking of the bdc ligands

like net. This relationship between the SBB and a specific net at each of its 12 vertices.

illustrates the potential to derive pathways for the construction of ~ Reaction between 3,54ATC, 3,5-dicarboxyl-(35-dicarboxy-

3D MOFs from SBBs that, when rigidly linked, anaiquely suited lazophenyl)benzeng,L1, and Ni(NQ),-6H,O affords [Nb(L1)-

for a particular net Furthermore, they offer new horizons interms  (H,0)s],, 1.12 The crystal structure of is built from centrosym-

of scale and chemical functionality. metric [Nig(L1)15]*?~ anions that are connected by .
A class of SBBs that are potentially accessible in synthetic

chemistry are the three metabrganic polyhedra that resemble

o, OH
faceted polyhedra based on square polygons assembled via their ¢ o oo °§ : :f o
vertices (Figure 15.The first examples of such structures are based N N N
upon square dicoppertetracarboxylate JOJCR),] MBBs that link N o o 4 O S o
HO HO OH
o]
L1

at 120 through 1,3-benzenedicarboxylate (bdc) ligands to form a HO
small rhombihexahedrofFigure 1b)’ They can be “decorated” at
their vertices by a range of functional groups, exhibit molecular
weights of at least 7 kDa, and serve as SBBs via flexible bdc ligands
that facilitate quadruple cross-linking of the 24 vertices ofdireall
rhombihexahedrof There exist only two other faceted polyhedra
based upon square MBBs, tbebohemioctahedroffFigure 1a) and
the small rhombidodecahedroffFigure 1c), which until now are
yet to be explored as potential SBBs for synthesis of 3D MOFs.
Herein, we report the first examples of MOFs based on the
assembly of cubohemioctahedra as SBBs as opposed to discret
molecules or ion8.The novel anionic cubohemioctahedron of
formula [Ms(bdc)z]*?, M = Ni, Co, (Figure 2) sustains a

L2

Each Ni cation, Nil, assumes octahedral geometry: the equatorial
plane is occupied by four monodentate carboxylato oxygen atoms
from differentL1 ligands (Figure 2); aqua ligands lie in the axial
positions. The charge is balanced by a crystallographically disor-
dered Ni(ll) cation, Ni2, that bridges the axial aqua ligand and two
of the four carboxylato moieties. The disorder of Ni2 means that it
appears to symmetrically coordinate to the four carboxylate
moieties, facilitating crystallization in space groem3. Large, red,
block crystals of [Ce(L2)(MeOH)(H,O)4]n, 2, were obtained from
H4BIPA-TC (L2) and Co(NQ),*6H,0.13 The crystal structure of
t University of South Florida. 2 reveals that th_e structure is sus_,tained by the same cubohemioc-
* Academy of Sciences of Moldova. tahedron asl with each Co moiety, Col, bonded to ordered
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has not yet been realized, and that a high degree of fine-tunability
will be feasible for such MOFs. Future work will focus upon the
properties ofl—3, and preliminary studies show thatexhibits
hydrogen adsorption, whereasand3 undergo guest and/or metal
exchangé?
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Figure 3. X-ray crystal structures df (left) and2 (right). Hydrogen atoms
omitted for clarity. References
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