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The anodic oxidation of diaryldiazomethanes has been studied by cyclic
voltammetry in CH,Cl, at low temperature. It is shown that the initially
formed mw-radical cations are converted to o-radical cations, which have a
more negative reduction potential. The rate constant for the transformation
of m- to o-radicals could be determined for the typical case of
dimesityldiazomethane by means of digital simulation of the cyclic
voltammogram.

The structure and reactivity of diazoalkane radical cations have been attracted much
attention.!¥) Previously, we demonstrated a unique feature on the electronic structure of
diazoalkane radical cations on the basis of their ESR spectra®; most interesting was that one-
electron removal from n-HOMO of aryldiazomethanes resulted in the formation of cation
radicals with an electronic configuration of o-radicals. Here, we wish to report on the first
observation, by means of cyclic voltammetry, on the transformation of electronic structures
from =~ to o-radical cations.

Previous ESR study? revealed that
the anodic oxidation of diphenyl- (b) /((:)\
diazomethane (1a) in CH,Cl, containing :
0.1 M n-BuyNBF; at -30 — -90 °C
yielded a relatively long-lived radical
cation.” However, the low-temperature
cyclic voltammetry of la in the same
solvent system shows two reduction
peaks on the reverse sweep (Fig. 1).
The first cathodic peak (b) at + 1.0 V
vs. Ag/AgCl is due to the reduction of  Fig. 1. The cyclic voltammogram of 1a in CH,Cl,
the initially formed radical cation, containing 0.1 M n-BuyNBF; at -78 °C.
which is rapidly converted to another Sweep rate is 0.1 V/s.
intermediate reducible at a more
negative electrode potential (peak (c)).
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The electronic configurations
of diazocompounds and their
radical cations are summarized in
Scheme 1. Around the oxidation
potential (Ei1) of diazoalkane (1),
the removal of one-electron from
n-HOMO of 17 affords n-radical
cation (2), which is reducible to 1
on the reverse sweep (peak (b)).
Here, the orbital energy of vacant
nn-N* in 2 is lowered, leading to
the internal conversion to more
stable o-radical (3).9 The
resulting o-radical cation (3) is no
longer reducible at E; since the
energy of 3 is lower than that of 2.
Thus, the reduction of 3 occurs at
a more negative potential (Ez).®

The assignment of peak (c) as
the reduction of 3 is also supported
by the following results. Similar
voltammograms of two reduction
peaks were obtained from diazo-
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Fig. 2. The cyclic voltammograms of 1d (A) and
le (B) in CH,Cl, containing 0.1 M n-BuysNBF,;
at -78 °C. Sweeprate is 0.1 V/s.

compounds such as 1b, 1c¢, and 1d which afforded long-lived o-radical cations on ESR® (Fig.
2A). On the other hand, only one peak of reversible redox couple (Fig. 2B) was observed for
the case of 1e and 1f which yielded n-radical cations (2) solely.?

Interestingly, the rate of conversion (2> 3) could be determined by a digital simulation
of the voltammograms.!® According to Scheme 1, the decrease of 2 should be first-order in
2.The voltammetry of 1a, however, did not follow a simple first-order kinetics because of
inclusion of the dimerization reaction of 2 at low temperature, as noted previously by Parker
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Scheme 1 .

and Bethell.!) This complication could be eliminated by introducing 2,6-substituents in1 to
reduce the second-order reaction of 2. Thus,the voltammograms of dimesityldiazomethane
(1d) were nicely simulated with the simple first-order kinetics in2. The resulting internal

conversion rate constants (ki) are summarized in Table 1.

At each temperature, the rate

constants are practically independent of sweep rates or substrate concentrations, suggesting the

validity of the assumed mechanism.

From the temperature effect
in Table 1, the activation energy
for the internal conversion from
2d to 3d is calculated to be ~54
kl/mol or =13 kcal/mol. The
evaluation of this value is not
straightforward because such a
value hasnot been observed. But,
it is interesting to note here that the
relatively high activation energy
seems to be reasonable since the
conversion is accompanied with a
large geometric change in radical
cations between 2 and 3.

Further studies on the relation
between the substrate structure and
the conversion rate are in progress.
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Table 1. Cyclic voltammetric data on the conversion
of dimesityldiazomethane radical cation (2d) 2

Sweep rate kic/s
Vs -60 °C 65 °C <70 °C
0.1 0.81
0.2 1.72.4)®  0.90 (0.90) »
0.5 3.6 202.00D 092 (0.95) D
1.0 4.1
av. 39+03 20+03 090005

a) The CV data of dimesityldiazomethane 1d in CH,ChL,
containing 0.1 M n-BuNBF; under Ar; [1d] =

1.0 mM.

_b) The value in parenthesis are those

with [1d] = 0.1 mM.
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