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Abstract  

The photophysical and fluorescence quenching properties of 1,7-diazaperylene (DAP) were determined in acetonitrile and 
benzene solutions. The absorption spectra of the triplet molecules (3DAP') and of the radical anions and cations were recorded. 
The quantum yield of intersystem crossing from the $1 state was determined to be q~sc=0.015 (in methylcyclohexane at room 
temperature). In acetonitrile, radical anions 2DAp- were detected as primary products of the reductive fluorescence quenching 
of singlet excited DAP (aDAP') with anthracene as quencher molecule. The DAP radical cation 2DAP+ was generated by 
the method of secondary electron transfer with photoexcited 9,10-dicyanoanthracene (1DCA') as energy donor. 

K evwords: Fluorescence quenching; 1,7-diazaperylene 

1. Introduction 

In current photophysical research, the electron trans- 
fer reactions of aromatic hydrocarbon molecules and 
the spectroscopic properties of their radical ions are 
of prime importance. Due to their outstanding fluor- 
escence capabilities and photochemical stabilities, per- 
ylene and its derivatives have been applied as fluor- 
escence probes in many photophysical investigations. 
The structure, spectral and photophysical properties 
and excited state dynamics of newly synthesized 1,7- 
diazaperylene (DAP) [1] are therefore of considerable 
interest, and the fundamental absorption and fluor- 
escence properties and X-ray structures of DAP and 
two of its derivatives have recently been determined 
[1,21. 

In this paper, we report the intermolecular deacti- 
vation of singlet excited DAP (tDAP') and the pho- 
tophysical properties of the triplet state molecules 
(3DAP'), radical cations (2DAP+) and radical anions 
(2DAP-) which are formed as primary products in the 
fluorescence quenching process. The properties of these 
transient species were studied by stationary and time- 
resolved absorption and fluorescence spectroscopy. The 
initial motivations of this work were twofold. (1) Earlier 
studies have shown that perylene and perylene dyes 
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are suitable molecular probes for the determination of 
intermolecular energy and electron transfer [3-5] and 
electrogenerated chemiluminescence (ECL) [6] pro- 
cesses, and it was therefore of interest to include DAP 
in our investigations. (2) Polarity effects on electron 
transfer reactions, e.g. the determination of standard 
free energy changes in low-polarity solvents and the 
possible influence of different charge distributions, are 
not well understood at present [7-14]. Many photo- 
physical properties of DAP and perylene are quite 
similar but, due to the presence of the nitrogen atoms, 
the DAP redox potentials are distinctly different from 
those of perylene (see below). Therefore perylene and 
DAP represent a pair of molecules particularly suited 
for the distinction between photophysical and electro- 
chemical effects in electron transfer reactions. 

2. Experimental details 

The synthesis of DAP has been outlined previously 
[1]. All other substances employed as quencher mol- 
ecules or reference compounds were commercially avail- 
able and were purified by vacuum sublimation, re- 
crystallization or distillation if necessary. Spectroscopic 
grade solvents were used. 

Absorption and fluorescence spectra were recorded 
with a Shimadzu UV-240 photometer and a Per- 
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kin-Elmer MPF 44E fluorometer (attached to a PC 
for numerical quantum correction of the fluorescence 
spectra) respectively. Fluorescence quantum yields were 
determined relative to literature values (in cyclohexane 
at room temperature) of perylene (~F = 0.98 [15]) and 
tetracene (~F=0.17 [16]). The experimental apparatus 
for the measurement of the fluorescence lifetimes by 
time-correlated single-photon counting and the transient 
absorption spectra by laser flash excitation have been 
described previously [17,18]. The DAP triplet state 
properties were determined by triplet energy transfer 
and reference excitation methods [18,19]. The following 
triplet extinction coefficients (eT) and intersystem cross- 
ing quantum yields (~sc)  of the reference compounds 
were used (room temperature) [16,19]: chrysene: 
eT = 21 600 M-  ~ cm- ~ (at Am~ = 565 nm in cyclohexane); 
anthracene: eT=64700 M -~ cm -~ (423 nm, cyclo- 
hexane); tetracene: eT=31200 M -~ cm -~ (465 nm, 
benzene), qbisc=0.63; perylene (see Table 1, Section 
3): ex = 14 000 M -~ cm -~ (482 nm, acetonitrile). 

Polarographic halfwave reduction potentials (E~/2 ~d) 
of the quencher molecules were measured in acetonitrile 
vs. a saturated calomel electrode (SCE) using a Metrohm 
Polarecord E 506 polarograph. The halfwave oxidation 
potentials (E~2 °x) were determined in acetonitrile vs. 
SCE with a PC-connected cyclovoltammetry apparatus. 
The supporting electrolyte was 0.1 M tetrabutylam- 
monium hexafluorophosphate (Fluka). Ferrocene was 
used as internal reference and the potentials were 
converted to SCE with the value of + 0.395 V determined 
for the redox couple ferrocene/ferrocenium. For some 
quencher molecules, improvements in the electrochem- 
ical measurements have led to redox potentials slightly 
different from those reported previously [3] (deviations 
of less than 0.1 V). Details of the electrochemical 
measurements will be published separately [20]. 

3. Results and discussion 

In Fig. 1, the singlet (extinction coefficient Es) and 
triplet (extinction coefficient e-r) absorption and fluor- 
escence emission spectra of DAP in methylcyclohexane 
are shown. The triplet absorption spectrum was obtained 
after sensitization with anthracene or chrysene as triplet 
energy donors and has been corrected for ground state 
depletion in the range of spectral overlap with the 
singlet absorption spectrum. A summary of the pho- 
tophysical properties of DAP determined in this study 
is given in Table 1. A comparison with the corresponding 
data for perylene (see Table 1) shows that the spectral 
and photophysical properties of singlet and triplet DAP 
and perylene are very similar. In particular, both mol- 
ecules are highly fluorescent with fluorescence quantum 
yields ~F close to unity. (Previously, for DAP, values 
of ~F=0.84 in C H C 1 3  [1] and 4~F=0.81 in MeOH [2] 
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Fig. 1. Singlet and triplet absorption and fluorescence emission spectra 
of  DAP in methylcyclohexane at room temperature.  

Table 1 
Photophysical properties of  singlet and triplet DAP (in methylcy- 
clohexane) and of the radical ions DAP ÷ and D A P -  (in acetonitrile) 
at room temperature .  Also given are the measured  halfwave oxidation 
(E~z2 °') and reduction (Elf2 ~¢d) potentials, the vertical ionization 
potential (IP 0 and, for comparison, the corresponding data for 
perylene (Per) 

Parameter  DAP Per a 

10 -3 Ors (M -I  cm -1) (Amax) 27 (437 nm) 40 (433 nm) 
E(S,) (eV) 2.80 2.85 
t/~ 0.97 + 0.03 0.98 b 
ZV (ns) c 6.2 + 0.2 5.5 

10 -3 e-r (M -~ cm -~) 12.55:1.5 (462 nm) 14+1  (482 nm) 
E(T~) (eV) (1.5) J 1.55 ~ 
~isc  0.015 5:0.004 0.01 
~'T (/ZS) f 570+60  300 

10-3 eK ( M - I  c m - 1 )  2 0 + 3  (562 nm) 35 g (535 nm) 
10 -3 CA (M -I  cm -1) 2 9 + 3  (520 nm) 59 h (577 nm) 

Eu2 ' ~  (V) i - 1.28 - 1.73 
E~/2 °" (V) ~ (1.55) J 1.00 
IPv (eV) k 7.5 b 6.9 I, 7.0,1 

"Resu l t s  from Refs. [3,4,21,22] in acetonitrile, if not denoted 
otherwise. 

b From Ref. [15]. 
Fluorescence lifetimes. 
Est imated value (by comparison with perylene). 
From Ref. [23]. 
These  triplet lifetimes may be affected by oxygen and impurity 

quenching. 
g From Ref. [24]. 

Halfwave potentials vs. SCE measured  in acetonitrile. From ReL 
[25]. 

J Irreversible oxidation peak (see text). 
k Vertical ionization potentials. 
' From Ref. [26]. 
m From Ref. [27]. 

were determined in air-saturated solvents.) 
Cyclic voltammetry of DAP in acetonitrile reveals 

an irreversible oxidation peak at approximately 1.55 V 
vs. SCE. Reversible DAP oxidation is not observed 
which indicates that the lifetime of the electrochemically 
produced radical cation (2DAP +) is small (see below). 
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The vertical ionization potentials (IP~) of perylene and 
DAP have been measured using photoelectron spec- 
troscopy by Rademacher [26] (see Table 1). A com- 
parison of the two molecules shows the expected trend: 
due to the electron-accepting nature of the nitrogen 
atoms, DAP has a higher (Tr electron) ionization po- 
tential (and is more readily reduced than perylene). 
Often, linear relationships between ionization and ox- 
idation potentials are invoked for the calculation of 
the latter (E~/2 °x =a + b × IP~). However, after a review 
of several correlations in use for aromatic hydrocarbons 
(e.g. from Pysh and Yang [28]) or azaaromatics (e.g. 
from Miller et al. [29]), we came to the conclusion 
that a reliable estimation of E 1 / 2  °x of DAP cannot be 
achieved. (Probably the best estimation can be obtained 
by combination of the experimental results available 
for perylene and DAP, i.e. Em°X(perylene)-E~/2  °x- 
(DAP) = b × {IP~(perylene) - IPv(DAP)} = b × {0.55 + 
0.05}. With b = 0.8 + 0.15 [28,29], E~/2 °x- 
(DAP)=l .44+0.15 V vs. SCE is then calculated.) 
Therefore due to the lack of better information, we 
have taken the irreversible oxidation peak as the half- 
wave oxidation potential of DAP: E 1 / 2  ° x =  1.55 V vs. 
SCE. 

The quenching of ~DAP" fluorescence by eight organic 
quencher molecules in their singlet ground states was 
investigated using stationary fluorescence measurements 
in acetonitrile and benzene solutions (Table 2). The 
standard free energy change (AGcs) for the inter- 
molecular electron transfer leading to a charge sepa- 
ration (CS) process and oxidative or reductive DAP 
fluorescence quenching was calculated using the Weller 
equation. Experimental fluorescence quenching rate 
constants kq F (Table 2) were obtained using the modified 

Stern-Volmer equation introduced by Weller [31]. Dif- 
fusion coefficients were estimated from the empirical 
relationship of Othmer and Thakar [32]. For DAP in 
acetonitrile, D =  1.5 × 10 -5 cm 2 s -a at 298 K was ob- 
tained. A more detailed discussion of the influence of 
diffusion coefficients on fluorescence quenching is pre- 
sented in Ref. [33]. 

The log kq F values are presented, together with the 
results from the fluorescence quenching of perylene 
[3], as a function of AGcs in Figs. 2 and 3 (Rehm-Weller 
plots). The curve in Fig. 2 was calculated using the 
usual kinetic scheme for electron transfer quenching 
processes in solution and the original parameters re- 
ported by Rehm and Weller for the quenching of several 
aromatic molecules by electron donors in acetonitrile 
[34]. In Fig. 3, the AGcs values obtained for acetonitrile 
are also taken for benzene as solvent and the full curve 
in Fig. 3 was calculated as for Fig. 2, except that the 
lower rate constant of diffusion in benzene was taken 
into account. Details of the data evaluation and of the 
calculation of the Rehm-Weller curves are given in 
Ref. [3]. The results presented in Figs. 2 and 3 support 
the following observations. 
(1) In both solvents, the kq v values measured for per- 

ylene and DAP tend to be larger than predicted 
by the original Rehm-Weller parameters; this is 
particularly evident in the endergonic regime 
(AGcs>0), e.g. for 9-bromophenanthrene (9) or 
1-bromonaphthalene (4) as quenchers. 

(2) No systematic difference is discernible in the de- 
pendence of kq v on AGcs for the fluorescence 
quenching of perylene and DAP; it is remarkable 
that, for 1-bromonaphthalene (4), which leads to 
oxidative fluorescence quenching of perylene and 

T a b l e  2 

S t a n d a r d  f r ee  e n e r g y  c h a n g e s  o f  c h a r g e  s e p a r a t i o n  (AGcs )  a n d  b i m o l e c u l a r  r a t e  c o n s t a n t s  o f  D A P  f l u o r e s c e n c e  q u e n c h i n g  (kq F) in a ce ton i t r i l e  

a n d  b e n z e n e  ( e s t i m a t e d  a c c u r a c y  o f  kq F is + 1 0 %  if  kqV>~10 ~ M - t  c m - 1 ) .  A l so  g iven  a r e  t he  m e a s u r e d  ha l fwave  ox ida t i on  a n d  r e d u c t i o n  

[x~tentials o f  t h e  q u e n c h e r  m o l e c u l e s  

N u m b e r  Q u e n c h e r  A c e t o n i t r i l e  B e n z e n e  

Elf2 °X E1t2 ~¢d A G c s  kq F kq F 
( V ) "  (V)  ~ ( eV)  b ( M - I  S - I )  ( M - I  S - l )  

1 1 , 3 - D i n i t r o b e n z e n e  > 2.3 c - 0.89 - 0.36 d 1.7 × 10 ~° 2.0 x 10 l° 

2 N i t r o b e n z e n e  > 2.3 c - 1.14 - 0 . 1 1  d 2.0 × 10 TM 3.1 × 10 9 

3 9 - C y a n o a n t h r a c e n e  1.52 - 1.43 0.0 ¢ 1.3 x 10 l° 3.8 × 109 

4 1 - B r o m o n a p h t h a l e n e  1.85 - 2.17 0.33 c 9.3 × 108 1.8 x 108 

5 B r o m o b e n z e n e  2.54 - 2 . 3 2  f 1.02 ¢ < 106 < 106 

6 1 - B r o m o p y r e n e  1.38 - 1.75 - 0 . 1 4  c _ 6.3 × 109 

7 9 - B r o m o p h e n a n t h r e n e  1.81 - 2 . 0 3  0.29 ~ - 1.1 × 109 
8 A n t h r a c e n e  1.09 t - 1.96 f - 0 .43 c 1.4 × 101° - 

H a l f w a v e  po t en t i a l s  vs. S C E  m e a s u r e d  in a c e t o n i t r i l e  [20]. 

b C a l c u l a t e d  f r o m  the  W e l l e r  e q u a t i o n  ( w i t h o u t  a w o r k  t e r m  co r r ec t ion ) :  A G c s = E t , 2  °X ( D ) - E l a  rco ( A ) - E ( 1 D A P * ) .  

c E s t i m a t e d  f r o m  Ezr2 °x ( b e n z e n e ) =  2.30 V vs. S C E  [30]. 

F o r  ox ida t ive  f l u o r e s c e n c e  q u e n c h i n g  o f  ~DAP*. 

c F o r  r educ t i ve  f l u o r e s c e n c e  q u e n c h i n g  o f  I D A P * .  
f F r o m  Ref .  [30]. 
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Fig. 2. Logarithmic rate constants of DAP fluorescence quenching 
(kq F) as a function of the standard free energy change for charge 
separation (AGes) in acetonitrile. The quencher molecules 1 and 2 
lead to oxidative fluorescence quenching and 3-8 to reductive fluor- 
escence quenching of ~DAP" (see Table 2). The curve was calculated 
with the original parameters given by Rehm and Weller [34]. The 
results for perylene (oxidative fluorescence quenching) are from Ref. 
[31. 
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Fig. 3. Logar i thmic  r a t e  cons tan t s  of  D A P  f luorescence  quench ing  

(kq F) as a funct ion  of  the  s t a n d a r d  f ree  ene rgy  change  for charge  

s epa ra t i on  (AGes)  in b e n z e n e  (for q u e n c h e r  molecules ,  see  Tab le  

2). The  curve  (full l ine)  was  ca l cu la t ed  as in Fig. 2, wi th  AGes  f rom 

acetoni t r i le ,  t ak ing  into accoun t  the  h ighe r  viscosi ty of  benzene  [3]. 

For  an  e s t ima t ion  of  AGes  in benzene ,  the  second  curve (broken  
l ine)  was sh i f ted  by a cons tan t  ene rgy  t e r m  of  + 0 . 4  e V  re la t ive  to 

AGes  in ace ton i t r i l e  [35] (see  text) .  

to reductive fluorescence quenching of DAP with 
coincidentally almost identical AGcs values, the kq F 
values are very similar in both solvents. 

(3) No evidence has been found to indicate that the 
presence of N atoms in DAP, and hence the different 
charge distribution in comparison with perylene, 
leads to different electron transfer behaviour in 
the fluorescence quenching processes, e.g. as ex- 
pressed in so-called "multiple Rehm-Weller plots" 
proposed by Jacques and coworkers [13,14]. This 
may be due to the fact that the lowest DAP 
ionization potential corresponds to "~r ionization" 
[26]. 

(4) To account approximately for the energy difference 
between free ion pairs in strongly polar solvents 
and contact ion pairs in non-polar solvents, we 
have attempted to estimate AGcs for the non-polar 
solvents by adding a constant energy of + 0.4 eV 
to AGcs in acetonitrile [35]. During an investigation 
of the quenching of the fluorescence of phenan- 
threne and substituted phenanthrenes by amines, 
Chen et al. [11] found a constant energy difference 
of +0.7 eV between AGcs in cyclohexane and 
acetonitrile. It is obvious from Fig. 3 that calculated 
Rehm-Weller curves obtained in this way (broken 
line) do not describe the experimental kq F values 
adequately. Thus it can be concluded that, for the 
fluorescence quenching of both perylene and DAP, 
the difference between the Coulomb and solvation 
energies is significantly smaller in acetonitrile and 
benzene solvents than predicted by the dielectric 
continuum model of electrostatics [7-10]. 

(5) In previous work, we have observed deviations from 
the Rehm-Weller curve in the endergonic fluor- 
escence quenching of perylene for heavy-atom- 
substituted quencher molecules and have taken this 
as indirect evidence for the participation of inter- 
molecular singlet-triplet energy transfer in the fluor- 
escence quenching process [3]. However, our time- 
resolved laser flash spectroscopic investigation of 
the quenching of DAP fluorescence did not provide 
evidence for the intermediate formation of quencher 
molecules in the triplet state. As before [3], we 
therefore have no conclusive proof for the occur- 
rence of intermolecular singlet-triplet energy trans- 
fer. 

In an attempt to improve our understanding of the 
intermolecular deactivation of aDAP', we have inves- 
tigated the spectral properties of the DAP radical ions 
formed as primary products during fluorescence quench- 
ing in polar solvents. The absorption spectra of 2DAP + 
(extinction coefficient eK) and 2DAP- (extinction coef- 
ficient cA), as generated by laser flash photolysis in 
acetonitrile, are shown in Fig. 4. After dye laser ex- 
citation of DAP (to==440 nm), the reductive fluor- 
escence quenching of 1DAP" by anthracene (1Ant) in 
nitrogen-saturated acetonitrile leads to the formation 
of 2DAP- 

1DAP* + 1Ant , 2DAP- + 2Ant + 

(AGcs = -0.43 eV) (1) 

The anthracene radical cation 2Ant + was identified by 
the appearance of its characteristic absorption band in 
the near-IR region (650--800 nm) [36]. (A recent com- 
prehensive experimental and theoretical investigation 
of the anthracene radical cation can be found in Ref. 
[37].) With the known 2Ant + absorption spectrum, the 
simultaneous time-resolved detection of the 2DAP- 
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Fig. 4. Absorption spectra of 2nAP+ and 2DAP- generated by flash 
photolysis in acetonitrile. The inset shows the absorbance signals 
(AE) due to secondary electron transfer reactions: 2BP+ (monitored 
;at 670 nm) and 2DAP+ (monitored at 562 nm). 

and 2Ant + absorbance signals allows a quantitative 
determination to be made of the 2DAP- extinction 
coefficient. Taking EK = 11 600 M -1 cm -1 at Am~x=724 
rim, previously determined for 2Ant+ (in 1,2-dichlo- 
roethane) [38], and assuming that ZDAP- and 2Ant+ 
are formed in a 1 : 1 ratio, we calculate for 2 D A P -  a 

value of EA=31 200 M -1 cm -1 at Ama~=520 nm (Table 
1, Fig. 4). In air-saturated acetonitrile, the formation 
of 2DAP- was not detected, which is presumably due 
to the rapid quenching of the radical anion by electron 
transfer to oxygen resulting in the formation of the 
superoxide anion (O2-). 

Surprisingly, we have not been able to detect 2DAP + 
by simple oxidative fluorescence quenching of 1DAP'. 
The employment of several quencher molecules with 
suitable electron- accepting properties, for example 1,3- 
dinitrobenzene (~DNB), led to diffusion-controlled 
quenching of aDAP" fluorescence in acetonitrile (see 
Fig. 2) but not to a detectable absorbance due to 
2DA P + 

1DAP* + 1DNB --IJ---~ 2DAP+ + 2DNB- 

(AGcs= -0.36 eV) (2) 

This failure to detect Z D A P +  during the oxidative 
fluorescence quenching of 1DAP" is discussed below. 

The DAP radical cation 2DAP + can conveniently be 
generated by the method of secondary electron transfer 
elaborated by Gould et al. [39]. In our measurements, 
photoexcited 9,10-dicyanoanthracene (1DCA') was used 
as energy donor to produce, in an intermolecular CS 
reaction, biphenyl cations 2BP+ (Eq. (3)), which can 
undergo a secondary charge shift (CSh) reaction with 
aDAP (Eq. (4)) 

1DCA* + 1BP 2DC A-  +2Bp+ 

(AGcs=-O.O3 eV) (3) 

2Bp+ +IDAP > aBp+2DAP+ 

(AGcsh=-O.41eV) (4) 

Our experiments were performed by dye laser ex- 
citation of DCA at 377 nm in air-equilibrated aceto- 
nitrile. From the simultaneously detected time-resolved 
absorbance signals (see inset in Fig. 4) of 2Bp+ (with 
eK=14500 M -1 cm -1 at Amax=670 nm [39]) and 
2DAP+, we obtained for 2DAP+ a value of el< = 20 000 
M -1 cm -1 at Amax=562 nm (Table 1, Fig. 4). The 
experimental lifetime of 2DAP+ was ~-K = 13/~s. These 
results indicate that the failure to detect the radical 
cation in DAP fluorescence quenching experiments 
cannot be explained by extraordinary low values of el< 
or ~'~: for 2DAP +. 

The reason why the radical cation 2DAP+ was not 
observed in our experiments can be understood if the 
kinetics of the charge recombination (CR) reactions 
are considered. Taking, as in Eq. (2), the example of 
1DNB as quencher molecule, we expect the diffusion- 
controlled formation of the radical ion pair 
I (2DAP+-.-2DNB-) and its subsequent CR deacti- 
vation 

I (2DAP+. . .2DNB- ) , aDAp+IDNB 

(AGcR= - 2.44 eV) (5) 

The 2DAP + formation efficiency as a function of the 
quencher concentration [1DNB] is then calculated ac- 
cording to 

(/)K = (/)sep (/)IP = ~sep[1 -- (kqVrF[1DNB] + 1)-1] (6) 

where q~v is the efficiency of ion pair formation, 
¢,¢p = kse,/(kcR + ksep) is the efficiency of separation into 
free ions, ksep=5×lO 8 s -1 is the rate constant of 
separation into free ions [4], kcR is the rate constant 
of the CR process (Eq. (5)) and rE=6.0 ns is the 
fluorescence lifetime in acetonitrile. Even with the 
highest quencher concentration employed 
([1DNB] = 0.0064 M), no 2DAP+ absorbance signal was 
observed. Given the .detection limit of our apparatus, 
this indicates a cation formation efficiency of qbK < 0.01 
and an estimated rate constant of kcR >/10 l° s-1 (Eq. 
(6)). 

A quantitative interpretation of the dependence of 
kcg on AGcR in the theoretical framework of non- 
adiabatic electron transfer reactions has been performed 
by Gould et al. [39] and ourselves [4,5]. As predicted 
by Marcus theory, plots of log kcg vs. AGcR exhibit a 
characteristic bell-shaped behaviour. The AGcR regime 
of maximum kcg values is essentially determined by 
the reorganization energy A, and the absolute magnitude 
of kcR is directly proportional to the square of the 
electronic matrix coupling element V. The rate constant 
estimated here for the CR deactivation of the radical 
ion pair according to Eq. (5) (kcR>~101° S -1 for 
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AGcR = - - 2 . 4 4  eV) is in general accordance with cor- 
responding results from CR reactions with perylene 
[4,5]. Hence, if  we tentatively assume that the reor- 
ganization energies involved in CR reactions with per- 
ylene and DAP in acetonitrile are similar (A = 1.5 eV), 
it can be estimated that the matrix element for the 
spin-allowed CR reaction in Eq. (6) is V>~10 -3 eV. 

4. Conclusions 

In this work, a comparison of the quenching of DAP 
and perylene fluorescence in acetonitrile and benzene 
solutions was made. It was found that, in both solvents, 
the bimolecular rate constants of fluorescence quenching 
can approximately be described by Rehm-Weller plots 
with the standard free energy changes of charge sep- 
aration AGcs as determined in acetonitrile solutions. 
Our results indicate that the difference between the 
Coulomb and solvation energies in both solvents is 
significantly smaller than predicted by the dielectric 
continuum model of electrostatics. Further investiga- 
tions are necessary to clarify the influence of polarity 
on electron transfer reactions particularly in low-polarity 
solvents. 
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