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The creation of engineered molecular components for the
assembly of electronic, photonic, and mechanical devices is the
goal of nanotechnology.Although the applications of such
molecular machinery remain in the realm of speculation, great L
progress has been made in the development of various constructing @
elements. Most notable in this context is the large number of L1
preprogrammed architectures produced with the use of transition
metals in conjunction with polydendate ligarfdé/e envision an
analogous yet probably more intriguing chemistry in which metal
clusters are utilized in place of single metal iénEhe significance
of constructing cluster-supported supramolecules is two-fold: From
a structural viewpoint, the availability of multiple metal sites in a
cluster allows for stereochemically unique disposal of ligands in a
supramolecular setting, a feature propitious to the creation of a
variety of desired geometry. From the perspective of achieving
certain useful functions, the inherent metaietal or metat-ligand
bonding interactions provide an opportunity for interesting and
unique physical and chemical properties. Such efforts are thus Figure 1. Molecular structures of the star-shaped multiclust@ik ¢nd
expected to offer many fascinating research problems with poten- 12) and their corresponding building blocks (1, andL.2).
tially important ramifications. ) ) )

Of particular interest in this capacity are the fRe-Se)]2* core- deswed_geometry. Among the s_lmplest cgnnectors are the pyridyl-
containing clusters, which have received considerable recent Pased linear or pseudolinear bidentate ligands. The ligands, 4,4
interes®’ With respect to mononuclear and other cluster-based diPyridyl, 1,2-bis(4-pyridyl)ethane, an&)-1,2-bis(4-pyridyl)ethene
starting materials, these face-capped octahedral clusters offer 12ve been used for the construction of dumbbell-shaped cluster
number of structural and functional advantages when applied for dimers that feature two [R@s-Sel(PE®)s]*" clusters capping the
the assembly of designed supramolecules. For example, unlike theifidging ligands:® More recently, square-shaped tetraclusters have
well-known isomorphs of the earlier transition metablides/ also been realized, wherein the aforementioned ligands serve as
chalcogenided the [Re(us-Se}2+ clusters are stable to aerobic the edge of the molecular squafdn this bridging capacity, star-
handling and vigorous synthetic conditions, yet labile enough that Shaped connectors carrying arms at fixed angles in a plane, such
multiple-step, solution-phase syntheses are easily accompfighed. asL1 andL2 in Figure 1, may offer greater structural possibilities.

In addition, the stereochemistry about the Re(lll) apexes can Well-ordered two-dimensional structures may be generated by the
be selected and maintained throughout a particular chemical attachment of clusters to the planar scaffgi@n the basis of this
transformatiorf:’2 Consequently, the desired geometry of a given notion and by utilizing the [Réus-Se}]** clusters and the star
assembly can be obtained with no possibility of rearrangement of connectors as the construction kit's components, we have success-
the cluster building block&This stereochemical rigidity effectively ~ fully created two molecular “Tinkertoys” whose synthesis and
eliminates the flexibility that frequently complicates the construction Structural characterization are described in this report.

of supramolecules based on mononudeard dinuclea® com- The synthesis of the multicluster stafgl(and T2, Figure 1)
plexes. From a materials perspective, thes[ReSe)]?" clusters takes advantage of the substitutional lability of the Re-bonded nitrile
exhibit physical characteristics that may be useful in engineered molecule of [Re(us-Se}(PE)s(CHCN)](SbFs), (1)° with pyridyl-
substances. The cluster core is lumineséehtand the lumines-  based ligand&c7¢10Thus, reacting with a stoichiometric amount

cence is dependent on the Re(lll) coordination environrffEfine of 2,4,6-tri-4-pyridyl-1,3,5-triazine L(1) and 5,10,15,20-tetra(4-

redox potentials of various [B@s-Se)]?* clusters are also strongly ~ pyridyl)-21H,23H-porphine [2) in refluxing chlorobenzene pro-

affected by the nature of the ligantic7aThese interesting traits ~ duced the star-shaped triclust@ij and tetraclusterT2), respec-

suggest that one might be able to tune the optical and electronictively.

behavior of the final assembly. Equally tantalizing is the prospect ~ The molecular structure and stereochemistryfbfand T2 are

of achieving novel properties due to the cooperative interactions supported by several lines of spectroscopic evidence. Upon the

between the cluster components. formation of T1, for example, the'H NMR resonance of the
Well-structured connecting pieces are also required to introduce coordinated nitrile ofl disappears, indicating that the bonded

branches, angles, or loops to the supramolecular cluster array of asolvent molecule is displaced. This is corroborated by the emergence

of the a-H signal of the coordinated pyridyl moieties at 9.56 ppm

* To whom correspondence should be addressed. E-mail: zhiping@u.arizona.edu.(a, Figure 2), shifted from 8.94 ppm in fred .
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thenated analogués.Electrochemical and photophysical studies
of T1, T2, and various metal complexes ®2 are underway.

In summary, we have presented the creation of two star-shaped
[Res(us-Se})?" cluster assemblies emanating from a central planar
connector. The synthetic approach, based upon stepwise buildup
of metal clusters with organic fragments, offers the potential for
exquisite control over the detailed architecture of the materials,
which may lead to a variety of unusual shapes and novel properties.
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Figure 2. (a)H NMR spectra of free.1 (lower) andL1 in T1. Only the
aromatic resonances are shown.3 NMR spectra ofl (lower) andT1.
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A noticeable but less dramatic chemical shift of &l atom
of the pyridyl ring is also observed. The simplicity of thé NMR

Supporting Information Available: Synthesis and characterization
data forT1 and T2 (PDF). Tables of crystal data, structural solution
spectrum is consistent with a highly symmetric structurel df and refinement, atomic coordinates, bond lengths and angles, and
Similar chemical shift changes occur o2 upon the formation of anisotropic thermal parameters fbt (CIF). This material is available
T2 (Supporting Information). Lending further credence to the highly free of charge via the Internet at http:/pubs.acs.org.
symmetric structure is the unsophisticaféed NMR spectrum of
T1 (b, Figure 2), which clearly show one type of terminal clusters References
with two 3P resonance peaks (4:1 relative ratio) characteristic of
a pentaphosphine substituted species. The identiti#d @ind T2
are further confirmed by microanalysis (CHN) and electrospray
ionization mass spectrometry. Interpretation of the mass spectra is
straightforward as the corresponding molecular ion peaks are clearly
identified.

Both T1 and T2 are readily soluble in dichloromethane,
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