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THE SEARCH OF BIOLOGICALLY ACTIVE COMPOUNDS
IN A ROW OF 8-BENZYLIDENHYDRAZINO-I-P-
METHYLBENZYLTHEOBROMINES

Free radicals are molecules or atoms characterized by possessing an unpaired
electron that is always seeking a counterpart to reside inside the parent home or
in the home of the other electron. Free radicals can be produced during cellular
processes or as a result of the interaction of free radicals, reactive species, or free
radical-generating systems with other molecules [1, p. 643-649; 2, p. 1031-1039].
Many of the reactive oxygen species (ROS) and reactive nitrogen species (RNS)
are free radicals. There are also macromolecular radicals that are formed by the
effect of oxygen, drug-induced free radicals, irradiation or free radicals on such
macromolecules as protein and lipids. For example, it has been demonstrated that
y-irradiated proteins produce electron paramagnetic resonance (EPR) - detectable
superoxide and hydroxyl radicals, in the presence of ferrous iron, via their inter-
mediate conversion to hydroperoxydes [1, p. 643-649]. Such macromolecular rad-
icals lead to cellular dysfunction and decreased cell viability [3, p. 1071-1078]. In
the presence of hydrogen peroxide, aminoglutethimide (xenobiotic) modified
myeloperoxidase, transforming this enzyme in a macromolecular free radical; a
reaction that has been suggested to have a role in the development of drug-
induced agranulocytosis and has been inhibited by polyunsaturated fatty acids [2,
p. 1031-1039]. Generation of lipid-derived free radicals was demonstrated, by in
vivo EPR, in the livers of rats treated with the carcinogen diethylnitrosamine [4,
p. 2040-2046]. Lipid-derived free radicals have also been demonstrated, through
EPR, in culture cells incubated with ferrous iron [5, p. 5743-5746]. Free-radical
modified lipids [6, p. 19-34] and lipid-derived free radicals may play an im-
portant role in the development of atherosclerosis.

Thus, creation of new modern drugs, that have antioxidant properties, is im-
portant and promising trend.

The aim of this work was to elaborate unique methods unspecified in scien-
tific papers earlier, to synthesize 8-benzylidenhydrazino-1-p-methylben-
zyltheobromines, which are potential bioactive compounds, and to study their
physical, chemical and biological properties.

Materials and methods of research. The melting point has been determined
with the help of an open capillary method with PTP-M device. Elemental analysis
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has been performed with the help of the instrument Elementar Vario L cube,
NMR-spectra have been taken on a spectrometer Bruker SF-200 (operating fre-
quency of 200 MHz, solvent DMSO, internal standard - TMS). These data corre-
spond to the calculated elemental analysis.

Molecular descriptors have been calculated using the computer programs
ALOGPS and DRAGON, whereas biological properties of the synthesized com-
pounds have been calculated with the help of GUSAR and ACD / Percepta Plat-
form. Antioxidant activity (AOA) has been studied in vitro applying the method
of nonenzymic initiation of free-radical oxidation [7, p. 1-26].

The 2,2-diphenyl-I- picrylhydrazyl (DPPH) free radical scavenging activities
of benzylidenhydrazine derivatives of I-(4-methylbenzyl)theobromine were car-
ried out as reported by Al-Omair et al. [8, p. 2591-2610]. 1 mL of the test com-
pound (2 pM) in methanol/DMSO (1:1) or standard (vitamin C) was added to 4
mL of 0.004% methanol solution of DPPH and vortexed carefully. After a 30-
minute incubation at 30°C, the absorbance was recorded against control (metha-
nol/DMSO 1:1) at 517 nm. Consequently, after an electron was transferred to the
odd electron in DPPH, the absorbance at 517 nm reduced steadily due to the in-
crease of the nonradical DPPH forms. The percentage of inhibition of DPPH free
radical was calculated by the equation:

where Aaxlrokis the absorbance of the control and Asanpe is the absorbance of
the benzylidenhydrazinotheobromines.

As reference substances for comparison were used Ascorbic acid and
Thiotriazolinum.

Results and their discussion. Through the interaction of bromoxanthine with
the excess of hydrazine hydrate in the aqueous dioxane was obtained an 8-
hydrazine-l(4-methylbenzyl)theobromine, which under short-time heating up
with aldehydes in aqueous propan-2-ol, also presented with equimolar amount of
HCl congertr form respective benzylidenhydrazine derivatives of
1-(4-methylbenzyl)theobromine (Scheme 1).
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Further properties of the synthesized compounds were calculated. It has been
found that all benzylidenhydrazinotheobromines satisfy to the Rule of five [9],
which means that the Lipinski index for all substances is 0. Further the Ghose fil-
ter has been used [10].

The application of ACD/Percepta Platform has allowed to calculate the ab-
sorption characteristics, permeability via blood-brain barrier, as well as establish
probable transport forms of blood of the synthesized compounds. Thus, it is as-
sumed that synthesized substances stable in an acidic environment (pH <2) and
passively absorbed in the small intestine. Lipoproteins is probable blood transport
form of all synthesized compounds. Furthermore all derived substances character-
ized by good permeability of the blood-brain barrier.

Assisted by computer programs GUSAR and ACD / Percepta Platform, fur-
ther on there has been calculated the acute toxicity rate for rats and mice. Accord-
ing to the data synthesized substances belong to Class IV of the toxicity. Thus the
findings have shown the feasibility of further studies in vitro and in vivo.

The studies in vitro have shown that all the compounds in terms of AOA in
concentration 103 mol / L exceed the standards of comparison.

The above facts clearly demonstrate reasonability and prospects for further
search of antioxidant agents in the series of xanthines, especially among their 8-
benzylidenhydrazinotheobromines. For final conclusions it is necessary to sig-
nificantly expand both the spectrum of pathogenic microorganisms, and the num-
ber of the compounds synthesized.
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