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Synthesis and Functionality of Antitumor Molecules
Afforded Upon Irradiation with Light

by
Yasuhiko KAWAMURA, Masao TSUKAYAMA, Takaaki ISHIDUKA,
Asami WATANABE, Emi MURA

One-way geometrical isomerization around a C=C bond of 1,1-diaryl-2-t-butylethene is
achieved upon photoirradiation of cyanoaromatics as a light-absorbing sensitizer. In the
thermochemical view, there is no difference between both E and Z isomers of the ethene. In view of
the structural resemblance of the ethene to some commercially available antitumor pharmaceuticals,
the reaction seems to be of interest to examine extensively. Tuning of wavelength of the light would
be possible because the reaction is basically a photocatalytic reaction. Key intermediate is a putative
distonic cation radical of which is a unique one having a spatially separated radical and ionic centers
on the molecular framework. Generation of such an intermediate is due to the presence of a
p-electron donating substituent on an aromatic ring and a bulky t-butyl group. Molecular oxygen
interacts as superoxide with the C=C bond of the cation radical in a [supra + antara] manner to give a
decomposition product, i.e. a benzophenone derivative and pivalaldehyde, via a dioxetane and
competitively, one geometrical isomer of the ethene is afforded by splitting oxygen before making
two bonds with the ethene cation radical and superoxide.
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Table 1. Half-wave oxidation potentials (EOX) of ethenes 1, DCA-

fluorescence quenching constant (ky) and the free energy change for
single electron transfer (AGggt) from 1 to the excited singlet DCA.

a
E b kqb AGger
Compd. 011
V vs. SCE 1010 M5 kJ molt
la 1.26 1.10 745
1b 1.29 1.44 716
1c 1.35 1.23 -65.9

@0xidation potentials (vs. SCE) were measured in dry MeCN under Ar.
Suporting electrolyte was n—Bu4N+CIO4'. PRate constants for the
fluorescence quenching of DCA with 1. 7 = 15.3 ns.
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Fig.1. Time course of the photoreactions of
ethenes (E) -1a~1c in respect to the forma-
tion of the Z isomer.
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Fig. 2. Time dependence of a relative ratio
change of (E)- and (Z)-1c and of their total
yield.
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Scheme 1. Reaction mechanism on the stereoselective C-C bond rotation and the oxidative decom position.
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