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The major motivation for the synthesis'?2 of the
oligophenothiazines (PT,) lies in their potential as
electroactive materials (hole conductors).
Phenothiazines are highly interesting building
blocks for rigid rod- and wire-like molecular
modules for a future single molecule electronics.
The ultimate goal is the design of phenothiazine-
based single molecule devices. These properties
are due to their tendency to form stable and planar
radical cations.? The selective synthesis of well-
defined monodisperse oligomers also allows
reliable structure-property correlations and the
determination of effective conjugation lengths in
PT,. Further studies are directed towards
polymerizations of phenothiazines and require
reliable characterization, preferably by matrix-
assisted laser desorption/ionization.*5
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Upper formula: cyclic 6mer, examined 4 to
10mer; lower formula: linear oligomers.
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Oligomers

Whereas THF commonly serves
as a versatile solvent for low-
polarity oligomers, in case of
cyclic PT, it caused the
suppression of higher-mass
compounds. In particular, the
10mer contained in a reaction
mixture of larger cyclic PT
oligomers, was not detected
from THF solution. Furthermore,
oxide impurities are
underestimated from MALDI
spectra when the oligomer is
dissolved in THF.

Though less volatile, chloro-
benzene performed much
better, i.e., effected no
suppression of components.

In general, the combination of
DI in acetone with sample
solutions in chlorobenzene is
recommended for use with
linear as well as cyclic
oligophenothiazines. It yields
signals exhibiting correct
isotopic patterns due to pure
radical ion formation.

DHB still yielded useful MALDI
spectra but gave weaker signals
than DI even at higher laser
power. Oxides were clearly
visible in the spectra.

While SA can yield useful spectra
of small PT oligomers, it
requires too much laser power
and presents problems with
larger rings. In addition, a
comparatively strong
fragmentation by successive
losses of hexyl groups was
occasionally observed.

MALDI-TOF spectra of areaction
mixture of cyclic PT as obtained from

t matrices and solvents.
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Radical lons Only

Positive-ion MALDI-TOF spectra have been measured in

Experimental

the reflector mode of a Bruker

Biflex instrument equipped with Pulsed lon Extraction. The instrument was calibrated
with a protein mixture covering the m,/z 1000-3500 range. This external calibration

yielded a mass accuracy of normally better than + 0.3u.
SA was employed as a saturated solution in acetonitrile.

DHB and DI were each dissolved

in acetone at 10 mg ml-'. Linear and cyclic phenothiazine oligomers were dissolved in
chlorobenzene (PhCl) or tetrahydrofurane (THF). Analyte solutions were admixed to the
matrix solutions as to obtain analyte peaks of 1:1 to 1:5 intensity ratio relative to the
most abundant matrix ions. About 0.5 pl of the solution was applied to a stainless steel

sample holder and allowed to crystallize upon gentle he.

ating.

Interestingly, all PT oligomers form molecular ions, M+, with all matrices. Even the strongly
protonating SA and DHB only yield minor portions of [M+H]* ions. This behavior can be
explained by the easy formation of positive PT, radical ions: PT, radical cations are planar
and aromatic, while the neutrals are not. Resulting from the selective generation of radical
ions with DI, the experimental isotopic patterns do not suffer from superimposition with
other ionic species and thus, are in very good agreement with those calculated.
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Conluaation effects ease of oxidative radical cation formation.
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