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1. Proposed Research. Minor changes in the scope of the originally proposed
research are planned. In part, this reflects the increasingly apparent
relationship between our ongoing studies in radical-cation deprotonations and
recent data on radical-cation-mediated epoxidation by P450 mimics (Bruice et
al, J. Amer. Chem. Soc., 1988, 110, 158). Thus we will add to our studies
eXperiments with these P450 mimics, specifically,
tetraphenylporphinatoiron(III) oxide. We will use the solvent dependence of
the epoxidation/deprotonation to model oxygenase activity for olefins in the
same way we have successfully modelled solvation/deprotonation activity in
the anthracene series. This addition is well within the scope of our
project, inasmuch as epoxidation of dimethylbenzanthracene is presumably the
key feature in hydrocarbon activation and carcinogenesis. Also, to our list
of mononuclear oxidation substrates for solvent studies, we will add p-cymene
and p-ethyltoluene, as well as l1-ethyl-4-methylnaphthalene. These systenms
will yield complementary information on stereoelectronic effects to that
obtained in the anthracene series.

2. Progress. Our novel observations on the dramatic solvent and
stereoelectronic effects on deprotonation of 9,10-dialkylanthracenes have
been reported (J. Amer. Chem. Soc., 1987, 109, 3477). 1In addition, we have
recently completed DNA intercalation studies with dimethyl-, diethyl-, and
ethylmethylanthracene which indicate that the ethyl group has an
insignificant effect on the binding constant. Thus the disparity between the
ethyl- and methyl-substituted anthracene aromatics in carcinogenic behavior
can be safely ascribed to the stereo-electronically controlled differential
metabolism outlined in our Communication. Moreover, the binding constants we
obtained allow us to conclude that the intercalation is unsymmetrical with
respect to the anthracene nucleus.

Deuterium kinetic isotope studies have been completed and yield a
primary kinetic isotope effect of ca. 1.8-2.0, depending upon substrate.
This is in line with our prediction that primary isotope effects would be
small for radical-cation deprotonations and is consistent with other
enzymatic values with radical-cation intermediates. Thus other models based
upon hydrogen atom abstraction are inappropriate.

Electrochemical studies on all anthracene derivatives are nearing
completion. These studies indicate that radical-cation disappearance rates
are structure independent, and indicate that the primary mechanism for
radical-cation decay is nucleophilic attack. Thus despite a kinetic isotope
effect of ca. 2.0 for product formation, disappearance of
bis(trideuteromethyl)anthracene shows no isotope effect. In contrast, these
rates are first order in water concentration. Again, this is consistent with
our hypothesis.
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The syntheses of several cyanonaphthols have been completed. These show
enhanced proton transfer efficiencies in nonaqueous solvents and will allow
us to directly measure rates of proton transfer by fluorometric means. We
will correlate these rates with rates of product formation in the
electrochemical experiments.

5. Publications.
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2. L. M. Tolbert, R. K. Khanna, and L. A. Bottomley, "Solvent and
Isotope Effects on Radical Cation Deprotonations: 9,10-
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