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b. Hesearca Jvjectives,

1. To study excited-state properties of luminescent
transition weral complexes and their excited state
interactions with laser dyes, uwetal complexes, anu oxygen.

2. To study the mechanism of energy and electron transfer
processes between metal couplexes and other molecules,

3. To utilize energy transfer between metal complexes and
laser dyes in order to develop new and improved binary laser
dye systems with enhanced stability, efficiency and narrower
line widths,.

4. To develop new classes of luwinescent metal complexes
which can oe used in the above studies.

5. To Jevelop novel photochemical and spectroscopic tools

to perwit or facilitate the avbove studies.
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C. Sumnary of the Research Effort .

Mlajor goals of this study have been the elucidation of
the photochemical and pnotophysical processes of platinum
metal complexes. dhile no new laser dye systeins have been
geveloped, the fundamental studies necessary to develop pinary
laser Jdye systems have been completed. The work nas also led
to a further unuderstanding of tne excited state processes in
Ru(II) pnotosensitizers and to the development of a variety of
news ciaemical systeins. We brietly summarize our results with
full devails given in the publications listed in Part D.

Contrary to the widely-held view that the charge transfer
(CT) excited states of Ku(II) complexes, are triplet states,
we have dewonstrated experimentally that they possess a great
deal of singlet cnaracter. Tnis has been shown using
diffusional singlet energy transfer to the singlet states of
laser dyes. Tnis result also shows that the metal complexes
can potentially be used as energy antenna in binary laser dye
systems. Very efficient micellar-enhanced singlet energy
transter has also been demonstrated. Models for the binding
of Ru(Il) photosensitizers to nonionic surfactants were
developed., Charge surfactants have been used to impede
quenching and electron transfer reactions.

Polymer supported tris(2,2'-bipyridine)ruthenium(II) has
also been studied as a heterogeneous singlet oxygen generator.
A model of the structure of the binding sites and the routes

by which singlet oxygen reactions occur in these systems has
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been developed.

-

There was a widely held view that fully ring aromatized
polypyridine ligands were required with platinum metal
complexes to yield CT photosensitizers. We have demonstrated
that only the a~diimine functionality need be present for CT
luminescence. This opens up an entirely new class of CT
excited state photosensitizers.

The first example of an excited state acid base reaction
of a complex exhibiting CT luminescence was reported. A
unique inversion of the lowest state was ovuserved on
protonation. On protonation the CI state rose above the
lowest m-m* triplet state, and the emission changed from a CT
one to a w-n¥* phosphorescence.

A variety of new tools ana techniques were developed.
These include matnematical and instrumental methods of
luminescence lifetime analysis, calibration of chemical
actinometers, new luminescence quantum counter systems based
on solid polymer matrices and/or metal coamplexes, and new
methods of studying fast reversible excited state electron
transfer reactions. Also developed were a low-cost

temperature controller, a rapid surfactant deoxygenation

system, and useful computer programs.
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