SOME ASPECTS OF OPTICAL SPECTROSCOPY
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ANNOTATION OBJECTS

Indole is a well-known heteroaromatic compound consisting of the fused benzene and pyrrole rings. 0
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Compounds containing the indole fragment form the great class of biologically active substances that
Indole (Ind)
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possess a broad range of bio-medical activities (such as anti-pathogenic, anticancer, anti-inflammatory, etc).
One of the natural amino acids — tryptophan - is an indole derivative. The naturally occurring alkaloid —
Tryptanthrin — can easily bind and stabilize the telomeric G-quadruplex (G4) DNA. Due to this unique feature
Tryptanthrin and its metal complexes demonstrate antitumor properties and other types of biological
activity [1,2]. As we have shown [3], the attachment of some groups to heteroaromatic m-electron system
could cause dramatic changes of optical spectra. Now our presentation is aimed to highlight some aspects
of optical spectroscopy investigations (mainly at low temperatures) of indole (Ind), tryptophan (Trp) and
tetracyclic drugs Tryptanthrin (Try) and Indolo[2,1-b]quinazoline-6,12-dione (IQX).
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Optical absorption (at room temperature), fluorescence (at room temperature and T=78K) and
phosphorescence (at T=78K) of the solutions of Ind, Trp, Try and QX in different solvents were investigated
under different excitation wavelengths. Positions of the first excited singlet (S.) and triplet (T,) energy levels
of these compounds were estimated. The spectral manifestation of solvent effects on the studied
compounds properties was obtained.
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Optical absorption spectra: 1-Ind, 2-Trp, 3-Try, 4-1QX
(solutions in A-ethanol, B-DMSO, C=10"M).
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Normalized phosphorescence spectra (T = 78K): 1-Ind, 2-Trp, 3-Try, 4-1QX
(solutions in A-ethanol, B-DMSO, C=10-*M, A _ (1-3) = 270nm, A, (4) = 340nm).
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Normalized fluorescence spectrum (T = 78K): 1-Ind, 2-Trp, 3-Try, 4-1QX (solutions
in A-ethanol, B-DMSO, C=70-°M, Aexc( 1-3) = 270nm, Aexc(4) = 340nm).

CONCLUSIONS

The main centre of optical absorption, fluorescence, and phosphorescence of Trp is the Indole
nti-electron system. The optical absorption spectra of Try and IQX are complex, but they contain a
band associated with the absorption of the Indole m-electron system. In the fluorescence (at both
temperatures) and phosphorescence of Try, two optical centers have been observed, one of them is
associated with emission from the Indole segment of Try tt-electron system. In contrast to Try, in

Tryptanthrin, and IQX (solutions in A-ethanol, B-DMSO).
The diagram shows the data at 78 K (red and dark line) and 300 K (blue line).
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fluorescence (under both temperatures) and phosphorescence of 1QX only one optical center has
been fixed, it is not an emission from the Indole mt-electron system.
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