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Introduction of four aryl groups on the highly

reactive o-guinodimethane (o0-QDM) skeleton
suppresses the intermolecular reactivities. Thus,
the unimolecular isomerization through

electrocyclization is the major decomposition path
for title molecules. Rational design can prevent
thermal isomerization of Ar 4 -o-QDMs. A new

general procedure to generate Ar 4, -0-QDM has been

established here that includes two-electron
reduction of the corresponding dications, whose
reaction conditions no longer promote
electrocyclization of Ar 4 -0o-QDM. Several
derivatives of Ar 4 -0-QDM with the
dihydrophenanthrene, dibenzoperylene, or

acenaphthene skeleton were isolated for the first

time, and the details on their highly strained
molecular structures were investigated by
low-temperature X-ray analyses. Based on the

reversible interconversion between Ar 4 -0-QDMs and
the precursor dications, they represent a new class

of electrochromic redox pairs.
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<Schemes 4- 6, Figure 1>
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Fig. 1 Us-Vis spectrurn of 22(BF 5)2 in MeCN
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obtained by X-ray analysis

Fig. 2 Molecular structure of 42*

on |y salt
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Fig. 3 Maolecular structure of 3 determined by X-ray analysis
at-150 ¢
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Fig. 4 Cyclic voltamogram of 3 (E/V vs SCE) measured
in MeCN containing 0.1 mol dm™ Et;NCIO, (scan
rate 100 mV s™).
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Fig. 5 Changes in UV-vis spectra of 3 (3.5 mL, 1.6 x 10 mol
dm in MeCM) upan constant-current electrochemical
oxidation (28 pA at 5 min interval). n-BuyNBF 4 (0.05 mol
dm™) was used as an electrolyte.



Fig. 6 PM3-optimized structures for isomeric dibenzoperylene
derivatives of 53" and 5b'
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Side View

Fig. ¥ Molecular structure of 5 determined by X-ray analysis
at -120°C



Fig. 8 Molecular structure of 8a2* determined by X-ray analysis
on |4 salt



Fig.9 Molecular structure of 7h determined by X-ray analysis
at -120°C
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Fig. 10 Cyclic voltammogram of Ta (E/V vs SCE) measured
in CH,Cl5 containing 0.1 mol dm-3 n-BuyNBF 4 (scan

rate 100 mV s71). A pair of peaks at +1.13V are

assigned to the oxidative process of

[(4-MesNCgH,),C*] moieties in 8a2* to give 8a%*.



0.0 ¥ T ¥
ado 400 500 - B0 700
wavelength / nm

Fig. 11 Changes in UV-Vis spectra of 7Ta (3.5 mL, 7.6 x 109
mol dm™ in CH,Cls) upon constant-current
electrochemical oxidation (30 pA at 1 min interval).
n-BuyNBF 4 (0.05 mol dm®) was used as an

electrolyte.
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