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|. Introduction

The construction of discrete metallo-supramolecules by self-assembly bears the advantage of building
large architectures with a minimum number of building blocks. Many examples exist, which rely on
systems of one ligand/metal center and often two or more discrete assemblies coexist in an
equilibriumlll. In many cases, the investigation of the formation process of these discrete self-
assembled structures is restricted and, therefore, is seldom understood.
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In some recent studies of 2- and 3-D metallo-supramolecules electrospray ionization Fourier-transform
ijon-cyclotron resonance (ESI-FTICR) mass spectrometry in combination with tandem mass
spectrometry (MS/MS) was used. Therein, ESI-FT-ICR-tandem mass spectrometry shows its immense
potential as an upcoming method and sets a new benchmark for detailed machanistic studies in the gas
phasel?.
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ll. Motivation

For example, the fragmentation of a simple

profit from such a mechanism and thus

corner exchanges and solvent effects.
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V. Conclusions

In case of ligand BPEBP-1 with Pt corner, three -
different sized discrete metallo-M,L,, MsL; and MgL, o
assemblies coexist In solution. Furthermore, the
contraction mechanism to proceed via a “proximity
effect” in the gas phase is prominent. In case of ligand
BPEBP-2 with Pt corner, two discrete metallo-M,L,
and MglL, assemblies were observed. The metallo- o
MgL;-assembly was negligible. Here, the “proximity ’”’Z@
effect” is less significant and unspecific dissociations
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In the current study, our aim was to

pProcess.

supramolecular square proceeds exclusively through one out of
several possible pathways, which benefits energetically from a |, -
proximity-effect mechanisml3l. All other possible reactions do not | Ph

energy-demanding. Such a process cannot be investigated in
solution, because of the complicating interference from ligand and
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This mechanism is also operative in 3-D assemblies such as the bowl-
shaped metallo-supramolecular MyL, assembly (M = 2a, L = ligand 1),
which, when isolated in the high vacuum of an ESI-FT-ICR mass
spectrometer, undergo a intramolecular double cage contraction to yield

smaller M,L, cagesl4l.

The ESI mass spectrum
of the Pd corner/ligand 1
mixture shows only the
metallo-M;L,- and MglL,-
assemblies with different
number of triflates as conter
ions. The +1, +2 and +3
charge states of the M,lL,
cage appear at m/z 922,
1458 and 3064. The MgL,
bowl is observed at m/z
1993 in its charge state.

To study the intramolecular
rearrangement process of
assemblies 3a und 4a in the
gas phase, the ions of
iInterest were mass-selected
in the FTICR analyzer cell by
removing all undesired ions.
Fragmentation was induced
in an infrared multiple
photon dissociation (IRMPD)
experiment.

The fragmentation of triply
charged MglL, ions involves
two subsequent cage
contraction steps pro-
ceeding through a proximity
effect mechanism.

find similar metallo-

supramolecular systems, which reconfirm this intra-molecular
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V. Unspecific fragmentations in case of BPEBP-2

Mixing BPEBP-2 with Pt corner in a 1:2 ratio and stirring for 1 h at room temperature in CD,CI, results in the formation of
mainly two different sized discrete metallo-M,L, and MgL, supramolecular assemblies.
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