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reduced the amount of H· by 55% from further
reaction with the Tyr and Phe residues. Moreover,
the pulse radiolysis experiments indicated that
about 50% of H· attack the thioether moiety of
Met moiety presumably via a sulfuranyl radical
(>S·-OH) [3,4] with formation of CH3SH and/or
CH3S· radicals. By using a peptide-liposome model,
the cis-trans isomerization of phospholipids has
been detected highlighting the role of trans lipid
as marker of this radical damage [5].
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lin spectrum (Fig.2), the G×ε values for Tyr-Gly-Gly
and Phe-Leu are 4.0×10–4 and 2.5×10–4 dm3J–1cm–1,
respectively. Therefore, substitution of Leu by Met

control over the nature of the radical ionic species
formed in secondary reactions in irradiated sol-
utions, and thus generate both radical anions and
cations or preferentially one of them. We have ini-
tiated this study in order to obtain a knowledge
about the spectral properties of radical ions de-
rived from oxoisoaporphines. The present work is
of interest in shedding some light on spectral prop-
erties of the radical anion derived from 2,3-di-
hydro-oxoisoaporphine. Both acetonitrile and
acetone are known for pulse radiolytic generation
of cation as well anion radicals precursors. In these
two solvents, both radical ions and only the radi-
cal cation are formed under N2 and O2 saturation,
respectively [3,4].

The optical absorption spectra obtained from
the pulse irradiation of argon-purged acetonitrile
solutions of 2,3-dihydro-oxoisoaporphine (0.1
mM) are shown in Fig.1.

The transient spectrum recorded 0.2 µs after
electron pulse show two maxima at 450 and 605
nm, respectively (Fig.1, curve a). They become sup-
pressed upon O2 saturation (Fig.1, curve c), suggest-
ing that they might be associated with the 2,3-di-
hydro-oxoisoaporphine radical anion (A·–). The
location of the maximum at longer wavelength is
in excellent agreement with that calculated for iso-
lated 2,3-dihydro-oxoisoaporphine radical anion

Oxoisoaporphines are a family of oxoisoquino-
line-derived alkaloids that have been isolated from
Menispermaceae as the sole known natural source
[1]. Formation of radical anions (A·–) and neutral
hydrogenated radicals (A-NH·) from the triplet
manifold (3A) was postulated during photoreduc-
tion of 2,3-dihydro-oxoisoaporphine dye (A) by
amines [2]. Quantum mechanical semi-empirical
PM3 and ZINDO/S calculations reproduce ad-
equately experimentally observed absorption spec-
tra of the excited triplet (3A) and of neutral hydro-
genated radicals (A-NH·) with maxima located at
450 and 390 nm, respectively [2]. However, the
calculated absorption maximum (λmax~600 nm) of
the isolated 2,3-dihydro-oxoisoaporphine radical
anion (A·–) did not match the experimentally ob-
served transient absorption spectrum with maxi-
mum located at λmax~490 nm. Therefore, the latter
spectrum was assigned to the radical ion-pair be-
tween the radical anion of 2,3-dihydro-oxoisoapor-
phine and the radical cation of the respective amine.
This assignment was further confirmed by Molecu-
lar Mechanics and ZINDO/S calculations [2].

Many previous studies have revealed that radi-
cal ions can be easily generated by pulse radiolysis
in a number of non-polar, polar-nonprotic, and
polar-polar protic solvents. Therefore, one may, by
choice of solvent and saturating gas, excercise some

Fig.2. Resolution of the spectral components in the tran-
sient absorption spectrum following the H· atom re-
action with Leu-enkephalin (0.1 mM) in argon-satu-
rated aqueous solutions containing t-BuOH (0.5 M)
at pH 1.5 taken 10 µs after the pulse.
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(A·–). Therefore, the 605-nm band was unequivo-
cally assigned to the radical anion (A·–). While,
the radical anion (A·–) decays over a microsecond
time scale (t1/2~5 µs) (Fig.1, right inset), a new tran-
sient spectrum appears which is characterized by
two absorption maxima located at 420 and 500 nm,
respectively (Fig.1, curve b). Since these two ab-
sorption bands are also suppressed in oxygenated
solutions they might be assigned to the secondary
product(s) derived from the radical anion (A·–).
This new absorption could be attributed to the neu-
tral N-hydrogen radical of 2,3-dihydro-oxoiso-
aporphine (A-NH·) formed through protonation of
the radical anion (A·–). The decay of neutral N-hy-
drogen radical (A-NH·) occurs on the hundred of
microseconds time range (Fig.1, left inset).

Acetone is known to give both solute cations and
anions, as well excited states. The optical absorp-
tion spectra obtained from the pulse irradiation of
argon-purged acetone solutions of 2,3-dihydro-oxo-
isoaporphine (0.1 mM) are shown in Fig.2. The tran-
sient spectrum recorded 1 µs after electron pulse
show two maxima at 430 and 610 nm, respectively
(Fig.2, curve a). As in acetonitrile, both absorp-

tion bands become suppressed upon O2 saturation
(Fig.2, curve c). Again, they can be assigned to the
radical anion (A·–). However, at shorter wave-
length we cannot rule out the contribution of the
excited triplet state of 2,3-dihydro-oxoisoapor-
phine (3A) [2]. The decay of radical anion (A·–) in
acetone is slightly slower (τ1/2~10 µs) in compari-
son to acetonitrile (Fig.2, inset). It is evident that
the spectral changes observed on a longer time
scale (Fig.2, curve b) after decay of the radical an-
ion (A·–) are similar to those observed in acetoni-
trile. Therefore, the absorption could be attributed
again to the neutral N-hydrogen radical of 2,3-di-
hydro-oxoisoaporphine (A-NH·).
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Fig.1. Transient absorption spectra recorded (a) 0.2 µs and
(b) 50 µs in argon-saturated and (c) 0.2 µs in O2-satu-
rated acetonitrile solutions containing 2,3-dihydro-oxo-
isoaporphine (0.1 mM) after electron pulse. Insets:
Absorption changes at λ=420 nm (left) and λ=605
nm (right) vs. time following pulse irradiation of
2,3-dihydro-oxoisoaporphine (0.1 mM) in argon-satu-
rated acetonitrile solutions.

Fig.2. Transient absorption spectra recorded (a) 1 µs and
(b) 40 µs in argon-saturated and (c) 0.2 µs in O2-satu-
rated acetone solutions containing 2,3-dihydro-oxo-
isoaporphine (0.1 mM) after electron pulse. Inset:
Absorption changes at λ=610 nm vs. time following
pulse irradiation of 2,3-dihydro-oxoisoaporphine
(0.1 mM) in argon-saturated acetone solutions.
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Room temperature ionic liquids (IL) [1-5] are con-
sidered non-volatile and non-flammable and serve
as good solvents for various reactions and have been
proposed as solvents for green processing and very
effective media for numerous reactions [3-5]. Prom-
ising experiments concerning application of IL in the

nuclear industry brought the question of radiation
chemistry in these media. Up to now, only a limited
number of experiments were directly focused on
radiation stability of IL, the rate constants of several
elementary reactions in IL have been studied by
the pulse radiolysis technique instead [6-12].


