ChargelInjedion on Extended n-Electron-Systems

An in situ ESR/UV-Vis-NIR spectroelectrochemical study
IFw P. Raptat, L. Dunsch¥, N. Schulte* and A.-D. Schliiter*

Institut fu

Festkorper- und
Werkstofforschung In situ ESR/UV-Vis-NIR EXPERIMENTAL
Dresden Cyclovoltammetry

UV-Vis-NIR spectrawere recorded onadiode aray UV-Vis-
NIR spedrometer system from J&M (Germany).
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complexes absorb usudly in NIR region

ESR spectrawere recorded an an
ESR 300D X-Band spectrometer
(Bruker, Germany)

Laminated patin-mesh eledrode inserted in the ESR flat
cell, positioned in the cater of the ESR caity, was
employed in the spearoelearochemicd  experiments
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R Optical, dedrochemical and ESR characteristics of  indeno-

1 fluoranthenes 1-3 in solution were investigated by cyclic voltammetry

2 (Fig.1), UV-VisNIR (Fig.2) and ESR spectroscopy (Fig.3), and in situ ESR g

S g speciroelectr ochemical measurements (Fig.3). The pectral and redox 02

E properties of the sructures are canging by the length of the chain,
where as the “monomer” unit the structure 1 was consdered. In the )

1.4 cathodic reduction of the compounds 1-3 the first reduction peak with N : cv
various reversibility depends on the chain length. In the case of the

structure 3 four reversible one-electron transferson theredudtion in the

potential region from 0 to L8 V vs Ag/AGCI were observed. The ’  ollowupprodue
respedtive radical anions were generated electrochemically in the first

reduction step and characterized by UV-Vis-NIR absorption and ESR

. , spectroscopies

0z 04 06 08 10 12 For 1 the optical spectrum with transtion at 2.23 eV was observed

Fig.1b. E for thefirst Ufém idati with the smultaneous irreversible formation of follow up product at

(P10 IS WEADHTEICISE CR ERIEE TR 181 eV. For 2- the two sharp and intense absorptions at 1.86 &V and

Ln for indeno-fluoranthenes 1-3. 094 eV were observed arising from transitions between the SOMO and

LUMO, LUMO+1 orbitals Corresponding ESR spedra indicate partial

Jocalization of the unpaired spin density in the center of the molecules

(a) The stable dianion 2~ yields a simpler spectrum with transtion at 1.08

eV arising from the transition between the new HOMO and LUMO

orbitals of the doubly charged molecule. The optical transtion was

observed at 17 eV and very broad line in NIR region appeared

-
1390 nm

UV-VisNIR |
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A simultaneously for 3 in the region of the first cyclovoltammetric double
wave. However, no ESR response was found indicating that either a
simultaneous transfer of two electrons ocour forming spinless dianion
or the presence of very broad ESR lineis present.
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