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GENERATION OF RADICAL CATIONS FROM PHENYL, VINYL, AND ALLYL
CONTAINING THIOETHERS IN ORGANIC SOLVENTS

Anna Korzeniowska-Sobczuk, Pawet WiSniowski, Krzysztof Bobrowski, Lothar Richter1', Ortwin Brede. 1 /

Radical cations derived from organic sulphides con-
taining aromatic and unsaturated substituents have
been the subject of recent studies [1-4] as they play
an important role in a variety of chemical processes
extending from those of industrial importance (or-
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region) is affected by the character of the second
substituent at the thioether function: 760 nm for
(la), 640 nm for (2a) and 810 nm for (3a), respec-
tively. For the case of the diphenyl sulphide, the
resulting spectra showed the absorption bands at
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ganic synthesis) to the enzymatic oxidations in bio-
logical species. Although a certain amount of infor-
mation on the nature of the transient species and
kinetic parameters formed from the aryl-substituted
sulphides are available, no similar studies have been
performed for the sulphides with unsaturated sub-
stituents. Quantitative information on these sys-
tems would be of interest since the nature of the
species is expected to be influenced by the degree of
spin delocalization in the aromatic ring and the
double bond. The last feature, as it has already been
shown in aryl̂  substituted- sulphides, should affect
the propensity of the radical cations to form dimers.

Due to the high ionization potential of halocar-
bons the radical cations derived from organic sul-
phides are generated as a result of the charge trans-
fer from the parental radical cations of the solvent
(n-butyl chloride) to the solute (organic sulphides)
(Scheme). The objective of the present study is to
provide basic spectral and kinetic behaviour of the
radical cations derived from the corresponding
organic sulphides with the aromatic and the unsa-
turated substituents.

When diphenyl sulphide (1), phenylvinyl sul-
phide (2), and allylphenyl sulphide (3) were irra-
diated in N2- and O2-saturated n-butyl chloride
three transient absorption bands were formed and
assigned to the radical cation-type species (Chart).
These radical cations exhibit very similar UV
spectra, with the strong absorption bands between
320-350 nm and the weaker absorption bands
between 490-510 nm. However, the location of the
third strong absorption band (in the near IR
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340, 500, and 760 nm (Fig.). In contrast to phenyl-
-containing sulphides irradiation of diallyl sulphide
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(4) (in the same experimental conditions) led to the
formation of only two strong transient absorption
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Fig. Transient absorption spectra recorded after pulse irradiation

of an N2-saturated n-butyl chloride solution containing 2
mM diphenyl sulphide ( • ) 50 ns and ( • ) 750 ns after the
pulse (50 Gy).
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bands with Amax=360 and 550 nm. The kinetic
features at the absorption maxima were found dif-
ferent suggesting existence of two types of radical
cation species.

Preliminary data with higher concentrations (up
to 50 mM) of sulphides (1, 2, and 3) suggest the
existence of dimer radical cations. Further experi-
ments are in progress.

This part of work was presented at the In-
ternational Workshop on Reactive Intermediates
IWRI'99, August 22-27, 1999, Szczyrk, Poland. This

work was supported within the scientific and tech-
nological cooperation between Poland and Ger-
many.
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EPR STUDIES OF RADICALS INDUCED BY IONISING RADIATION
IN FLUTAMIDE

Hanna B. Ambroz, Ewa Kornacka, Grazyna Przybytniak

Flutamide (2-methyl-N-[4-nitro-3(trifluoromethyl)
phenyl] propanamide, FA) is known as non-ste-
roidal antiandrogen. We have estimated that it is
moderate sensitive on ionising radiation [1], as
comparing to other 15 drugs, and the population of
paramagnetic species in FA determined 4 and 8
weeks following irradiation was average. We now
report suggestions concerning a possible structure
of the radicals generated in flutamide and the
agents influenced on their formation and stabilisa-
tion.

All treatments and measurements were conducted
at ambient temperature. Ionising radiation of a dose
of 25 kGy induces in the polycrystalline powder of
flutamide two kinds of radicals, which were identified
by EPR spectroscopy. A peptide group is probably
involved in production of the detected transients. A
dominant singlet, partly saturated at microwave
power of 20 mW and characterised by g=2.0043, was
assigned to third order carbon centre radical (I),
Scheme. Second component of EPR spectrum is
anisotropic triplet of g factors equal gj=2.0081,
g2=2.0046 and g3=2.0000. It seems to be justified to
interpret the signal as absorption exhibited by aryl
radical (II) since the values of hyperfine splitting
Ai(2Horto)=2.2mT, A2(2Horto)=1.6mT, A3(2Horto)
= 1.5mT, Ai(lHmeta)=0.6mT, A2(lHmeta)=0.6mT
and A3(lHmeta)=0-6mT are near hfs postulated by
Kasai for phenyl radical [2].

As the area under the absorption curve is pro-
portional to the number of unpaired spins, the re-
sults of double integration of first derivative EPR
signals were compared with those of standard
(DPPH) and the number of free radicals per gram
was determined. The sample was stored for 5
months at room temperature. Kinetics of radical
decay during first 6 days upon irradiation is pre-
sented in Fig. The initial fast reduction of radical
concentrations lasts no longer than 1 day. After this
period of time, the amount of substance (I) slightly
increases, probably due to reaction (iii), Scheme.
This indicates that in the beginning formation of
radical (I) from transient (II) is faster than its
decay. However, after first a few days, population of
a aryl radical is becoming low and more molecules

of radical (I) decays than is formed following pro-
cess (II)-»(I). A total concentration of radicals mea-
sured directly after irradiation is 1.32xlO17 spins/g
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Fig. Kinetics of radical decay; ( • ) concentration of all radicals,

( • ) radical (I), ( • ) radical (II), see Scheme.

and decreases of about 40% after 5 months of sto-
rage.

The population of radicals in flutamide results
from the rate of radical conversion (II)-»(I), sta-
bility of the later product and the efficiency of
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microcrystalline matrices for trapping paramagnetic
species.
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