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Abstract

Viewing Biologically Significant Systems through a Photochemical Looking Glass:
I} Novel Photorearrangmenent of Enediynes; II] Photophysical Investigation of A
Compound Associated with Macular Degeneration.

Ariella Evenzahav

We focus on the importance of photochemistry in biologically and medicinally
related fields, by examining the photophysical and photochemical behavior of a class of
compounds , on the one hand, which have been employed as anticancer agents. and. on
the other hand, of a compound which has been found in ocular cells and is believed to be
associated with a vision disorder.

The Bergman rearrangement of enediyne compounds to yield a cyclized product
via an aromatic biradical is a process which renders them potent antitumor agents. We
have shown that a series of enediyne molecules are photochemically reactive and yield a
product which would be expected from a thermal Bergman rearrangement reaction.
Depending on the substituents on the triple bonds, triple bond photoreduction products
can also be obtained. The product distribution is rationalized by proposing that a different
mechanism yields each class of products; the Bergman-type product forms via an
aromatic biradical, identical in structure to that expected from the thermal case, and can
be a product of both the singlet and triplet excited states of the enediynes. The
photoreduction products, on the other hand, are products resulting from excitation of one
triple bond, and form from the triplet state of the enediyne. Both steady-state
spectroscopies and laser flash photolysis techniques are used to define these mechanisms.

A2-E is a bis-retinoid found in ocular cells, and is believed to be connected to

age-related macular degeneration. Here again we use steady state and time resolved



spectroscopic techniques to examine the photophysical and photochemical properties of
the compound. We have found that the photochemical behavior of this species is very
similar to that of its parent compound retinal, and does not seem to display any
characteristics typical of pyridinium photochemistry. This behavior of A2-E in
homogeneous environments may provide helpful information in understanding the action

of A2-E within a cellular environment.
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