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ABSTRACT-

~./ .

This thesis describes a-study of the photosolvolysis of
.,.

N-benzoyl-5-bromo-7:;-nitroindoline. The inves1it-igation was instigated

because N-acyl-5-bromo-7-nitroindolines have been considered as potential
. '

photoprotect i ng groups for the photo1ithographi c formation of charge-

mosaic~embranes. However, no kinetic data, and only scant mechanistic
J

information, ~as P~efi reported for the phot6frag~entation_p~ocess.

Both absorption and emission spectra of N-benzoyl-5-bromo-7-

nitroindolinewere obtained. _Based on the electronicspectra t it would

seem that the t\'10 1m-lest e!1ergy singlet excited states' are nearly

isoenergetic and their relative energies a~e a function of "the solvent

medium.
, .

The distribution of photoprcd~cts obtained from irradiation of

rl-benzoyl-5-~ror:10-7-nitroindoline ;~I various sol\lent systems was

investigated. It -was shown that the photosolvolysis reaction is a

function of the solvent properties. Thus 5-bromo-7-nitroindoline and

ber:Jzoic qcid were the ~nly photoproducts fomed in acetonitril e. In

acetonitrile-water, 5-bromo-7-nitrosoindole as well as 5~bromo-7-

ritroindoline and benzoic acid were identified. A correlation betw~en

solvent polarity, ET(30), -and 5-bromo-7-nitrosoindole for~ation \'1as

observed.

The mechanism of the f~agr:1entation mode was examined. The
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presence br a free radical intermediate is suggested fr:om the..
1 ~" '

photoproduct distribuqon in tetrahydrofuran (THF~.Observationof an

electron spin °reson'ance (e.s.r.) spectrum during irr'adiation of

N-benzoyl-5-bromo-7-nitroindoline in an e.,s.r. spectrometer cavity,
, ~ .

180 incorporation into benzoic acid, and a linear free energy

relations~ip with sigma dot (0·) corroborated the intermediacy of a free
'\

,radical in the fragmentation process.

Quantum yield~ of N-benzoyl-S-bromo-7-nitroindoline disappearance

in different solvents' and quenchers were measured in order to establish

the reactive excited state and the effect of the medium on the,efficiency

of the transformati on process'. A sol vent dependency on both the exci ted

state lifetime and photosolvolysis reaction efficiency was noted. The

results were indicative of ach-arige in mechanism' with a variation in
\

sol vent /pol arity and/or hydrogen bondi ng at>i 1i ty.

A mechanism compatible with experimental results and applicable
4-

to previ ously reported N-acyl-2-nitroani 1i ne photofragmentati ons is

proposed.
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"THERE SHOULD BE NO COMBINATIml·OF

EVENTS FOR WHICH THE WIT OF MAN

CANNOT CONCEIVE AN EXPLANAnON."

. - -

...
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~HERLOCK HOLMES IN

ARTHUR CONAN DOYLE'S

liTHE VALLEY OF FEAR"

. (Part I, Chapter 6).
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