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THE SEARCH OF ANTIOXIDANTS AMONG  

8-AMINOSUBSTITUTED 7-(2-HYDROXY-3-M-

ETHYLPHENOXYPROPYL-1-)THEOPHYLLINE 

  

Nowadays xanthine derivatives are used as drugs and are a 

common object for studying biological activity [1, p. 53–55].  

Xanthine derivatives are known to have peripheral vasodilator, 

antiplatelet, cardioneuroprotective and hypolipidemic effects  

[2, p. 1–8]. In addition, they stimulate the CNS, show bronchodila-

tor, antispasmodic, diuretic, antitumor, hypoglycemic and other 

activities [3, p. 3–154]. Also among the xanthine derivatives were 

found compounds that show significant antioxidant activity  

[4, p. 114–117]. 

It is well known that free radical oxidation processes play an 

important role in cell metabolism. This is due to 2 main points: on 

the one hand, the reaction of free radical oxidation (FRO) is a 

necessary stage of various metabolic processes, on the other hand, 

increased FRO intensity in many cases is either a consequence or 

cause of pathological changes in cells and tissues . Free radicals and 

especially active forms of oxygen are extremely reactive, as they 

contain oxygen atoms with additional unpaired electrons. They 

react quite easily with lipids, proteins, nucleic acids and carbohy-

drates. This causes damage to biopolymers, cell membranes and 
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leads to disorders of metabolism and structural organization  

of the cell [5, p. 36–39].  

Excessive activation of free radical processes (FRP) entails a 

whole cascade of negative reactions and pathological processes that 

underlie a number of diseases. Nowadays the most studied free 

radical pathologies include atherosclerosis, coronary heart disease, 

and hypertension, the great importance in the development of which 

is uncontrolled generation of peroxides. Initial activation of FRP in 

atherosclerosis is due to decreased activity of antioxidant enzymes 

and deficiency of natural antioxidants, as well as the presence of 

dyslipidemia, in which atherogenic lipids contained in high concen- 

trations in the blood serve as an easy substrate for peroxidation. 

Insufficient popularity of antioxidants and lack of traditions of 

their wide use in practical medicine are due to a number of reasons: 

insufficient study of this issue, difficulty of adequate assessment of 

peroxidation parameters in the body, the absence of effective drugs 

that have antioxidant effects and can quickly reduce the effects of 

oxidative stress [6, p. 361–364]. 

Thus, the search for new compounds that have antioxidant 

activity is a relevant and promising direction in the development  

of original domestic drugs. 

The purpose of this work is the synthesis of undescribed in the 

literature 8-aminosubstituted of 7-(2-hydroxy-3-m-ethylphenoxy- 

propyl-1-)theophylline and to study their physical, chemical and 

biological properties. 

Materials and methods of research. The melting point was 

determined by the open capillary method on the PTP-M device. 

Elemental analysis was performed on the Elementar Vario L cube 

device, the NMR spectra were taken on the Bruker SF-400 spectro- 

meter (operating frequency 400 MHz, DMSO solvent, TMS 

internal standard). 

Molecular descriptors were calculated using the ALOGPS and 

DRAGON computer programs. Biological properties of synthesized 

compounds were calculated using the GUSAR and ACD/Percepta 

Platform. 
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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-1-picrylhydrazyl (DPPH) free radical scaveng-

ing activities of 8-aminosubstituted of 7-(2-hydroxy-3-m-ethylphe- 

noxypropyl-1-)theophylline were carried out as reported by  

Al-Omair et al. [8, p. 2591–2610].  

As reference substances for comparison were used Ascorbic acid 

and Thiotriazolinum. 

Results and discussion. Continuing the synthetic research of 

Professor M. I. Romanenko, the library of 8-aminosubstituted 7-β-

hydroxy-γ-aryloxypropylxanthines was expanded. The reaction of 

8-bromtheophylline with m-ethylphenoxymethyloxyrane in a 

propanol-1 environment results in formation of the 8-brom-7-(2-

hydroxy-3-m-ethylphenoxypropyl-1-)theophylline, which interac-

tion with primary and heterocyclic amines leads to the synthesis of 

corresponding 8-aminoderivatives (scheme 1). 

 

Scheme 1 

 
 

Structure of synthesized compounds has been definitely proved 

by the data of elemental analysis and NMR-spectroscopy. 

Further properties of the synthesized compounds were  

calculated. It has been found that all aminotheophyllines satisfy  

to the Rule of five [9, p. 3–26], which means that the Lipinski 
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index for all substances is 0. Further the Ghose filter has been  

used [10, p. 55–68]. 

The application of ACD/Percepta Platform has allowed to calcu-

late the absorption characteristics, permeability via blood-brain 

barrier, as well as establish probable transport forms of blood of the 

synthesized compounds. Thus, it is assumed that synthesized sub- 

stances stable in an acidic environment (pH <2) and passively 

absorbed in the small intestine. Lipoproteins is probable blood tran- 

sport form of all synthesized compounds. Furthermore all derived 

substances characterized by good permeability of the blood-brain 

barrier. 

Assisted by computer programs GUSAR and ACD / Percepta 

Platform, further on there has been calculated the acute toxicity rate 

for rats and mice. According 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 10
-3

 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-aminosubstituted 7-β-hydroxy-γ-aryloxy- 

propylxanthines. For final conclusions it is necessary to significant-

ly expand the number of the compounds synthesized. 
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ПЕРСПЕКТИВИ ВИКОРИСТАННЯ ЕМУЛЬГАТОРІВ 

В ЕКСТЕМПОРАЛЬНІЙ РЕЦЕПТУРІ 

В ЗАЛЕЖНОСТІ ВІД ТИПУ ШКІРИ 

 

Актуальність: В наш час емульсійні мазі та косметичні 

креми екстемпорального виробництва користуються все біль- 

шим попитом. Це пов’язано з тим, що в емульсіях можна 

поєднувати речовини, що нерозчинні одна в одній, маскувати 

неприємний запах, регулювати біодоступність лікарських речо- 

вин, усувати подразнюючу дію на шкіру та слизові оболонки. 

Застосування емульсій є найбільш універсальним в технології 

косметичних засобів. В наш час використовують різні види 

емульгаторів для приготування екстемпоральної косметики. 

Вибір емульгатору є важливим аспектом в технології крему, з 

урахуванням особливостей шкіри, віку і мети застосування. 

Емульсії – це термодинамічно нестійкі системи, які при 

змішуванні двох взаємонерозчинних речовин утворюють не- 

стійкі системи, що розшаровуються. Для попередження роз- 

шарування косметичних засобів і переведення системи із 

нестійкої у стабільну слід застосовувати емульгатори. Речо- 

вини, які застосовуються в якості емульгаторів, зазвичай є 


