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Reactive oxygen intermediates (ROIs) are partially reduced forms of

atmospheric oxygen (O,). They typically result from the excitation of O,
to form singlet oxygen or from the transfer of one, two or three electrons
to O, to form, respectively, a superoxide radical, hydrogen peroxide or a
hydroxyl radical. In contrast to atmospheric oxygen, ROIs are capable of
unrestricted oxidation of various cellular components and can lead to the
oxidative destruction of the cell [1, p. 47-95].
. The shift in balance between oxidant/antioxidant in favor of oxidants
is termed “oxidative stress”. Oxidative stress contributes to many
pathological conditions, including cancer, neurological disorders
[2, p. S26-S36], atherosclerosis, hypertension, ischemia/perfusion
[3, p. 655-673], diabetes, acute respiratory distress syndrome, idiopathic
pulmonary fibrosis, chronic obstructive pulmonary disease [4, p. 1763-
1766], and asthma [5, p. 1605-1609].
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ROIs can lead to DNA modifications in several ways, which
involves degradation of bases, single- or double-stranded DNA breaks,
purine, pyrimidine or sugar-bound modifications, mutations, deletions or
translocations, and cross-linking with proteins. Most of these DNA
modifications are highly relevant to carcinogenesis, aging, and
neurodegenerative, cardiovascular, and autoimmune diseases.

Tobacco smoke, redox metals, and nonredox metals, such as iron,
cadmium, chrome, and arsenic, are also involved in carcinogenesis and
aging by generating free radicals or binding with thiol groups. Formation
of 8-OH-G is the best-known DNA damage occurring via oxidative
stress and is a potential biomarker for carcinogenesis [6, p. 3213-3218].

Aerobic organisms have integrated antioxidant systems, which
include enzymatic and nonenzymatic antioxidants that are usually
effective in blocking harmful effects of ROS. However, in pathological
conditions, the antioxidant systems can be overwhelmed. Nonenzymatic
antioxidants include low-molecular-weight compounds, such as vitamins
(vitamins C and E), B-carotene, uric acid, and GSH, a tripeptide (L-y-
glutamyl-L-cysteinyl-L-glycine) that comprise a thiol (sulfhydryl) group.

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

The aim of our work was the synthesis of xanthine derivatives
previously undescribed and the study of their biological action.

Materials and Methods. The melting point was determined by the
open capillary method on a PTP-M device (a device for determining the
melting temperature of solid substances, Russia). Elemental analysis was
performed on an Elementar Vario L cube device (Germany), The NMR
spectra were taken on a Bruker SF-400 spectrometer (Germany) (the
working frequency — 400 MHz, the solvent — dimethylsulfoxide
(DMSO), the internal standard — tetramethylsilane). The data of
elemental analysis corresponded to the calculated ones.

Molecular descriptors have been calculated using the computer
programs ALOGPS and DRAGON, whereas biological properties of the
synthesized compounds have been calculated with the help of GUSAR
and ACD / Percepta Platform.

Antioxidant activity (AOA) has been studied in vitro applying the
method of nonenzymic initiation of free-radical oxidation [7, p. 1-26]. As
reference substances for comparison were used Ascorbic acid and
Thiotriazolinum.
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The 2,2-diphenyl-1- picrylhydrazyl (DPPH) free radical scavenging
activities of 8-aminoderivatives of 7-(2-hydroxy-2-phenylethyl)-
3-methylxanthine were carried out as reported by Al-Omair et al.
[8, p. 2591-2610]. 1 mL of the test compound (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 (methanol/DMSO 1:1)
at 517 nm. Consequently, after an electron was transferred to the odd
electron in DPPHe, the absorbance at 517 nm reduced steadily due to the
increase of the nonradical DPPH forms. The percentage of inhibition of

DPPH free radical was calculated by the equation:
Acontrol—Asample X 100

1% = Acontrol %,

where Acontrol is the absorbance of the control and Asample is the
absorbance of the aminoderivatives.

Results and Discussion. For the initial compound was selected
8-bromo-7-(2-hydroxy-3-p-methoxyphenoxypropyl-1)-3-methylxanthine
(2) as its analogues reveal high biological effect [9, p. 21-24;
10, p. 30-33]. As shown in Scheme 1, the initial bromoalcohol 2 was
obtained by heating 8-bromo-3-methylxanthine (1) [11, p. 660-663] with
p- methoxyphenoxymethyloxirane in butanol-1. It was established that
when heating the compound 2 with the primary and secondary amines of
aliphatic or heterocyclic range, the reaction of bromine atom substitution
by the amine residue occurs under brief boiling of sintones in the
aqueous dioxane environment along with the formation of corresponding
8-aminosubstituted (Scheme 1).

Structure of synthesized compounds has been definitely proved by
NMR-spectroscopy.

Further properties of the synthesized compounds were calculated. It
has been found that all compounds satisfy to the Rule of five
[12, p. 3-26], which means that the Lipinski index for all substances is 0.
Further the Ghose filter has been used. It should be noted that
compounds 6 and 7 in terms of polar surfaces do not satisfy to all criteria
the Ghose filter [13, p. 55-68].

The studies in vitro have shown that all the compounds in terms of
AOA in concentration 10° mol / L exceed Thiotriazolinum — the
standards of comparison.
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Scheme 1

The above facts clearly demonstrate reasonability and prospects for
further search of antimicrobial, antifungal and antioxidant agents in the
series of xanthines, especially among their 8-aminosubstituents. For final
conclusions it is necessary to significantly expand both the spectrum of
pathogenic microorganisms, and the number of the compounds
synthesized.
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