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The simple combination of two angular tritopic pyridine donor linkers (109° bond angle) with three ditopic platinum acceptors (90° bond
angle) leads to essentially quantitative formation of self-assembled MsL, trigonal-bipyramidal (TBP) supramolecular species.

Metal-directed supramolecular self-assembly is a rapidly depending upon the size, bond angles, and rigidity of the
growing field, and recent years have witnessed enormousbuilding blocks3~7 For example, treatment of thigid tris-
research activity in this aréal his methodology has allowed  4-pyridylmethane (tritopic 109inker) with metal containing
the preparation of structurally well-defined grids, honey- ~90° acceptor linkers is known to give a double-square.
combs, and cagésAmong these, cages have attracted much Likewise, a variety of flexible tritopic linkers with metal
attention as a result of their important properties such ascomplexes of Pd? Zng and Ad resulted in the formation
molecular recognition, inclusion phenomena, and catafysis. of ML, cages. However, there is no report on the preparation
In metal-directed self-assembly, the simple combination of MsL, cages using tritopic 109inkers. Herein, we report
of tritopic linkers with~90° linkers in a 2:3 ratio is known  the synthesis of a new tritopic linkdrand the preparation
to give either “double squares” or i, cage molecules  of unique platinum containing trigonal bipyramidal (TBP)
structure3 via self-assembly.
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Scheme 1. Preparation of Tritopic Linkef Scheme 3. Self-Assembly of Trigonal Bipyramidal Speci8s
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DMSO to give the triethynyladamantarte (54%)?° This
species was then coupled with bromopyridine in the presence
of Pd(0)/Cul catalysts to provide the required tritopic pyridine
linker 1.

A trigonal bipyramidal frameworl8 can be prepared via
edge-directed assembly from 2 equiv of tritopic 1@8gular E:g ?{; f’t}f;{‘zmc,.m?
units and 3 equiv of ditopic $0angular units such adss (€) R, R = (PhyP)(CH;);
Pt(PMe),(OTf), (2a), cis-Pt(dppe)(OT$)(2b), and cis-Pt-
(dppp)(OTfy (2¢).° but as mentioned previously, there is
the possibility of forming double squares and/or TBPs when ensembles3b and 3c) were assembled using the ditopic
reacting tritopic linkers and 9@itopic linkers in a 2:3 ratio,  linkerscis-Pt(dppe)(OTH 2b and ds-Pt(dppp)(OTF) 2cwith
as shown in Scheme 2. However, the double square and TBRhe pyridine linkerl via a procedure similar to that followed
for 3a (Scheme 3). The’®P NMR spectrum of these
assemblies exhibited a singlet indicating the formation of a
single, highly symmetrical species (Figure 1). Moreover, two
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Scheme 2. Self-Assembly of TBP and/or Double Square
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can be distinguished using NMR spectroscopy. In double
squares two inequivalent pyridyl moieties are present in a
2:1 ratio, resulting in the appearance of four doublets for
the pyridine signals in the proton spectraikewise, for
double squares a doublet appears in3RFeNMR due to the
presence of two inequivalent phosphorus nuclei in a 2:1 ratio. e ‘
The self-assembly was carried out by the slow addition i J b
of an acetone solution of the ditopic tect®ato an acetone =3 -
solution of tritopic linker1 at 25 °C. This combination pom
rgsulted in the immedia.te, quantitative formation of g_single, Figure 1. 3P NMR andH NMR of 3a.
highly symmetrical entity3a (Scheme 3). Two additional
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Figure 2. Force field simulation of TBRa.

{m/z1432.2 (calcd 1430.14)nd a peak due to the loss of
two cobalticarborane anions with an/z ratio of 1257.7
(calcd 1256.39) were observed.

A molecular model obtained using MM2 force field
simulation to visualize the size and shape of the three-
dimensional cag8ais presented in Figure 2.The diameter
of the inner cavity of the cage is about 2.7 nm.

Apart from the size, bond angles, and flexibility of linkers,
thermodynamics is an important factor in determining the
size of macrocycles, and it has been concluded that small
cycles or cages are favored over larger ones for entropic
reasond? This may likely account for the essentially
exclusive formation of the smaller TBP cages, instead of
the larger double squares in these experiments.
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(ESI/MS) was used to identify the respective compositions

of 3a, 3b, and3c. In the mass spectrum 8b and 3c, the
2+ species resulting from the loss of two triflates, with a
mass-to-charge ratio (m/z) of 1625.3 8ir (calcd 1626.04)
and 1648.2 for3c (calcd 1648.04), were observed. Com-
pound 3a was analyzed using ESI/MS after exchanging
two of the triflate anions with cobalticarborane anions

("B1gCaCoHyo). In the mass spectrum of this compound, a ;496

peak attributable to the loss of two triflate anions fVROTH]
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Supporting Information Available: Detailed descrip-
tions of experimental procedures and physical and spectral
data for compound3a, 3b, and3c. This material is available
free of charge via the Internet at http://pubs.acs.org.
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