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THE DYNAMICS OF EXCITED CHARGE TRANSFER COMPLEXES IN NON IONIC MICELLES
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Exciplexes have been well characterized and their kinetics are now
established ) ¢ iy gimple solvents.

Recently Thamas ‘3! has reported on the physical and chemical proper-
ties of charge—-transfer complexes in micellar systems.

The present commmication reports a study of the gquenching of fluores
cence of aromatic esters by triethylamine in non-ionic micelles, using
transient and steady-state fluorescence techniques.

In the systems studied, the acceptor molecules are benzyl 9—anthroate
(I) and benzyl 3-pyrencate (II). These esters are insoluble in water and
soluble ir Triton X above the critical micelle concentration and their
fluorescence increases linearly with the concentration of Triton X.

A camparation of the Stokes shift cbtained for these esters inTritonX,
with that obtained in several solvents, suggest that (II) 1s deeper loca-
ted in the micelle than (I), the former having a surrounding media of
polarity similar to diethyl ether, whereas (I) is probably nearer to the"
micelle surface.

Similarly to hamogeneous solvents ?), when triethylamine (TEA) is
added to the system, the fluorescence of the esters is quenched due to the
formation of a charge transfer camplex, according to scheme I
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THE quencher (TEA) which acts as a donor is soluble in either water or
Triton X and consequently is distributed among the two phases, an equilib-
riubh beeing established.

This equuilibrium is very fast ccupared with the diffusion in the
micelle interior, making the last process the controlling step.

thilst there is a concentration gradient in the micelle, the effective
micelle concentration [TER] M Tewains constant during the quenching process.

The quenching of fluorescence and flwrescence lifetimes studied in

function of ['I'EA]M

» is represented in fig. 2.
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Fig. 2 — Quenching of fluworescrence and fluwrescence lifetimes by TEA
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‘The derived rate constants are shown in table I.
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The calculation of [TEA], was made from an evaluation of the equilib-
rium constant which is established when the rate of entry in the micelle is
equal to the rate of exit. The determination of the equilibrium constant
was acoomplished by two independent methods:

a) Dependence of the quenching rate constant on the Triton-X
concentration

b) Dependence of the gquenching rate on the pH

giving respectively the values of ke = 0.89 and ke = 0.8, which agree with
each other.

The difference in the values of the constants obtained fram steady
state and transient measurements are attributed to transient effects on-‘the
diffusion controlled processes and indeed the results point out to the im—
portance of the information gained from transient studies, whenever fluores
cence lifetimes of the order of fewnamsecordsa.reirmlvedinsysﬁarsof
great viscosity such as micelles.

The diffusion coefficients are not constant inside the micelle and
although D represents an average diffusion coefficient the experimental
rate oconstants agree very well with the calculated ones.

The higher quenching efficiency obtained for (II) as regards to (I) is
associated with a larger mobility of the former, reflected onthe D values.

The rate constants kq are also consistent with the value of
kg = 348 x ng? an’mole 's ™) Getermined for the system pyrene-triethylamine
in Triton-X"~" ,since whereas pyrene is located in the inner micellar core,
the esters being in the external ocore should suffer a stronger quenching.
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