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FLUORESCENCE LIFETIMES OF SOME RAUWOLFIA ALKALOIDS
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ABSTRACT

The natural fluorescence lifetimes of the following Rauwolfia
alkaloids, Reserpine, Rescinnamine, Corynanthine, Yohimbine, ---
Ajmalicine, Serpentine and Ajmaline, have been calculated from a
modified form of the Strickler-Berg equation. The actual lifetimes
were derived from the quantum yields and the calculated natural
lifetimes.

INTRODUCTION

Rauwolfia alkaloids have long attracted interest because of
their pharmacological properties (ref. 1) as antihypertensive,
tranquilizer and sedative agents. Moreover, a Rauwofia alkaloid,
the Serpentine, inhibits selectively Cancer cell DNA synthesis in
vitro (ref. 2,3).

The most important parameters which characterize the fluorescence
emission of a molecule are the lifetime t and the quantum yield,

Q. These parameters are often related with the natural fluorescence
lifetimes Tos by the formule 1 = Q . Ty-
As part of a program in which the spectrofluorimetric charac-
teristics and the stability of various indole alkaloids are being
investigated the fluorescence natural lifetimes T, in ethanol, of
seven Rauwolfia alkaloids were calculated by using a modified form
of the Stricker-Berg equation (ref.4), proposed by Birks and Dyson
(ref.5). From these values and the quantum yields, Q, previosly
measured (ref.6,7), the actual lifetimes T have been calculated.

METHOD AND RESULTS

The natural or radiative lifetimes T,» are related theoretically,
to the absorption band area (ref.7). Stricker and Berg (ref.4) have
developed a theory and proposed an equation which is applicable to
polyatomic molecules under certain conditions. Birks and Dyson --
(ref.5) have derived a modified form of Stricker-Berg equation.
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Their final result is
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E(V) is the fluorescence intensity in units of relative numbers of
quanta at each frecuency, ng is the mean refractive index of the
solvent over the fluorescence band, n, the mean value over the --
absortion band and £(V) is the molar absorption coefficient.

Absortion spectra were taken on a Perkin-Elmer Lambda 5 spectro-
photomer. Fluorescence spectra were recorded on a Perkin-Elmer --
650-40 spectrophotoflurometer. A Perkin-Elmer Data Processor 650-
0178 was used to obtain the corrected spectra. The wavelengths of
excitation and emission were calibrated against the Xenon line --
emission spectrum. The sensitivity and stability were checked by
using the Raman band of distilled water. The corrected excitation
and emission spectra were recorded in relative quantum per unit
wavelength interval versus wavelength. Rhodamine B was the standard
employed for quantum counter.

The integrals were calculated by using the Simpson's method ap-
plied to specific bands. Previously the spectra were deconvoluted
in individual bands by a least-square program, assuming a long-
normal shape (ref.8). In figure 1 as an example, the deconvoluted
UV spectrum of Reserpine is shown.

The relative indice values, ne and n, in equation 1, for ethanol
were taken from "International Critical Tables" (ref.9).

The experimental results and calculated values are shown in Table
1. Columns 3 and 4 list the values of the integrals in equation 1.
The Table 1 contains also the values for the quinine sulphate in
1 N sulphuric acid. The T, calculated natural fluorescence lifetime,
27.4 ns, agrees well with the literature value (ref.5).
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