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|. The Mass Spectrometric Mixed-Flow Technique
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The reaction time of the building blocks can
be influenced by changing the following
experimental parameters:
« capillary length and size

 flow rate of the solvents

The mass spectrometric on-line microreactor is a tool, which is
used to investigate reactions and their mechanismsl'.

Due to this, we use this tool to explore the mechanisms of self-

assembly of metallo-supramolecular systems.

Intermediates of self-assembly processes of at least two

different

spectrometry by using this fast mixed-flow technique.

building blocks can be observed with mass

In this experiment, solutions of the building blocks have to be
seperated in different syringes. The solutions were pressed into
capillaries and mixed in a microreactor (or mixing tee). The
mixture of the building blocks is transported by another capillary
to the ESI source of an ESI FT-ICR mass spectrometer to
measure the mixed sample solution after a defined time.

A defined reaction time is essential for mechanistic studies.
Otherwise, it would be difficult to identify different mechanistic

steps and intermediates.
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The [2:2]-complexes were characterized by various analytical

'H and 3P and (2D-) DOSY NMR spectroscopy showed two species
to be present in solution for the mixtures of 1 and 2 or 3. One species

In the ESI-FT-ICR mass spectra of 4, 5 and 7, [2:2] complexes were
observed. Other peaks observed therein,
aggregation or fragmentation of these complexes. No other species
could be identified herein.

[2:2] complex and the second species should be a

were identified by
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With increasing reaction times, the signal
intensities of the intermediates decrease
and those of the [2:2] complexes increase.

All observations can be used to discuss
different pathways of the self-assembly-
mechanism for the building of [2:2]
complexes with Stang-type metal centers.

In the beginning many different and mostly
linear complexes are build, which undergo

some kind of conversion into [2:2]
complexes with increasing time. In all
experiments no [2:1] complex was
observed.
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V. Conclusion

The experiments showed, that the self-assembly of A lot of intermediates in the self-assembly process of
metallo-supramolecular complexes is very fast — at different [2:2] complexes were identified.

The mixed-flow technique seems to be a good tool to least for small complexes.

analyse self-assembly processes in supramolecular Due to this, it is difficult to say, if all intermediates can intermediates, which can self-assemble with other

chemistry.

be detected.

In all
A [1:1] and a [1:2] species were identified as key

building blocks to yield in [2:2] complexes directly.

should be a key intermediate as well.
Instead of this, a lot of bigger complexes were
observed. They are formed very fast and change into
[2:2] complexes with increasing time.

cases, no [2:1] species was observed, which
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