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STUDY OF HYPOLIPIDEMIC ACTIVITY  

OF 8-AMINOSUBSTITUTED OF 7-Β-HYDROXY-Γ- 

(3′,4′-DIMETHYLPHENOXY)-PROPYLTHEOPHYLLINE 

 

Hypertriglyceridemia was recognized as an independent risk 

factor for cardiovascular disease more than two decades ago, when 

Austin and his colleagues published their paper on this topic  

[1, p. 495-506; 2, p. S331-S340]. However, the role of elevated 

triglycerides levels in the pathogenesis of atherosclerosis has been 

repeatedly questioned since then. In this regard, it is worth 

mentioning the work of the Sacks team [3, p. 692–694], which gave 

rather ambiguous results about the effect of lowering the concentra-

tion of triglycerides on the incidence of cardiovascular disease. 

Currently, researchers consider triglycerides as markers of remnant 

lipoproteins [4, p. 825–832; 5, c. 347–354]. Plasma of patients with 

metabolic syndrome, obesity, insulin resistance and type 2 diabetes 

mellitus is usually enriched with these lipoproteins, and it is 

considered that these are the most important lipoproteins of 

atherogenic dyslipidemia, which is an important factor in the 
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development of cardiovascular disease [6, p. 331–339]. A group of 

scientists led by Varbo in 2014 demonstrated [7, p. 358–367] that 

the relative proportion of cholesterol carried by residual lipopro-

teins gradually increases with increasing triglycerides. Based on the 

above, a strategy was elaborated to prevent the development of car- 

diovascular disease by lowering triglycerides levels and inhibiting 

cholesterol synthesis. Drugs that are part of the arsenal of practical 

medicine have a large number of contraindications and disad-

vantages [8, p. 1–1216]. 

Proceeding from the above, the development of modern pharma-

cological drugs with hypolipidemic action is an actual and 

perspective direction of modern pharmaceutical science. 

The purpose of this work is to develop simple laboratory  

methods for the synthesis of undescribed in the literature 8-

aminosubstituted of 7-β-hydroxy-γ-(3′,4′-dimethylphenoxy)propyl- 

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 

spectrometer (operating frequency 400 MHz, DMSO solvent, TMS 

internal standard). 

Acute toxicity of synthesized compounds was studied  

by the Kerber method [9, p. 1–144] in experiments on white mice. 

Hypocholesterolemic activity was studied at the experimental 

hyperlipidemia, which was created by the short-term model 

Jowsufszai-Siddigi (oral probe injection of cholesterol in a daily 

dose of 40 mg/kg and a factor of lipid metabolism and enhancement 

of steroid absorption in the intestine – 0,125% of the oily solution 

of ergocalciferol in a daily dose of 8 ml/kg to adult male Wistar rats 

weighing 220-280 g) [10, p. 1-528; 11, p. 1033-1034]. Aqueous 

suspension of xanthines at a dose of 50 mg / kg was added per os 

one hour after the injection of the hyperlipidogenic mixture for  

5 days. On the sixth day after anesthetizing with an ethyl ether, a 

blood sample was taken from the aortic bifurcation. Animal groups 
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were also created: intact (injection of distilled water 30 ml/kg), 

control (injection of a mixture of cholesterol-ergocalciferol without 

the addition of drugs) and rats administered standard products 

(atorvastatin, phenofibrate). Blood was centrifuged at 1500 rpm, 

serum was isolated. In blood serum of rats, the content of total 

cholesterol was determined according to Ilk’s method. As a 

benchmark, atorvastatin was used at a dose of 10 mg/kg and 

phenofibrate at a dose of 60 mg/kg. 

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. 

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 3,4-dimethylphenoxymethyloxirane in a 

butanol-1 medium produced the 8-brom-7-β-hydroxy-γ-(3′,4′-

dimethylphenoxy)propyltheophylline, which interaction with 

primary and heterocyclic amines leads to the formation of corre-

sponding 8-aminoderivatives (scheme 1). 

 

Scheme 1 

 
The structure of the compounds obtained is confirmed by the 

data of elemental analysis and NMR-spectroscopy.  



 

9   

Then the calculations of the properties of the synthesized com-

pounds were carried out. All the compounds obtained meet the 

requirements of the "rules of five", that is, the Lipinski index  

[12, p. 3-26] for all substances is equal to 0, and the values of the 

polar surface and the molecular refraction correspond to the criteria 

of Ghose [13, p. 55-68], which shows the expediency of further 

researches. 

We also calculated the acute toxicity rate for rats and mice  

with GUSAR and ACD/Percepta Platform computer software.  

According to this indicator, the synthesized substances belong to 

grade IV toxicity. 

The study of acute toxicity in vivo showed that the synthesized 

compounds belong to grade IV toxicity, which is consistent with the 

calculated data. 

Research of the hypocholesterolemic activity of synthesized  

8-aminosubstituted of 7-β-hydroxy-γ-(3′,4′-dimethylphenoxy)pro- 

pyltheophylline showed that, according to the hypocholesterolemic 

activity indexes, there were identified compounds that are not 

inferior to, and in some cases, are more active than the comparison 

standards. 

There are certain regularities in the row "chemical structure – 

biological action". For the final conclusions, further research is 

needed. Work in this direction continues. 
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