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Multicomponent organic crystals built from acid−base complexes which possess biological activity are a forthcoming 
trend in modern chemistry. They play an important role in the development of predictable assembly of supramolecular 
architectures and control of polymorphism. This study is focused on the design, synthesis and structure investigation 
of new compounds based on biologically active components: different alkanolamines as cations and 4-nitrobenzoic 
acid as anion, as active ingredients in the medical-pharmaceutic field. Besides their significant biological activities, 
both alkanolamines and 4-nitrobenzoic acid have the ability to form strong and directional hydrogen bonds resulting 
in supramolecular systems with different topologies. Herein, we present the single crystal X-ray analysis of six ionic 
crystals which comprise 4-nitrobenzoic acid and ethanolamine, methylethanolamine, ethylethanolamine, 
diethanolamine and triethanolamine. The analysis of supramolecular architecture of ionic crystals has revealed that in 
all samples with 1:1 stoichiometry the 4-nitrobenzoic acid is deprotonated and alkanolamines are protonated and 
number of hydrogen atoms on amine nitrogen dramatically influence on hydrogen pattern. In the case of 
alkanolamines with primary and secondary nitrogen atom, the amine group of cation and carboxylic group of anion 
form invariably N–H ···O КЧН O–H···O СвНrШРОЧ ЛШЧНs (FТРЮrОs 1К КЧН 1Л). TСЮs, sЮМС ТЧЭОrКМЭТШЧs rОprОsОЧЭ ЭСО 
reliable supramolecular synthon. In the case of triethanolamine the only one hydrogen atom on amine nitrogen 
participate in the formation of H-bonded centrosymmetric dimer through two N-H···O СвНrШРОЧ ЛШЧНs. TСО 4-
nitrobenzoate anion forms only O–H···O H-bonds with triethanolamine, Figure 1c. 
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Currently, within oncological diseases chemotherapy there are used a broad spectrum of anticancer preparations, 
which if used extensively in chemotherapy procedures, can effect and cause serious side effects and phenomena such 
as MDR, multidrug resistance. In the past 10 years, new models of chemotherapy courses are developing, which could 
possess cancer cell specificity and destroy the phenomenon of MDR. One of the main perspectives is the development 
of nanoconjugated vectored systems. [1] 

In this context, the DNA isolation was performed from soybean plant, then there was conjugated with anti-cancer 
preparation 5-Fluorouracil. The DNA isolation was performed following the Vallejos protocol [2], while 5-
Fluorouracil was given by PMSI Chisinau Oncological Institute from the Republic of Modova. 
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The coupling of vegetable soybean DNA with 5-Fluorouracil was performed under mild conditions of +25 0C. DNA 
2%, following a reversible thermal denaturation under the temperature of +86.6 0C for 10 min, then it was treated with 
a solution of 5-Fluorouracil 2.5%, pH 7.5. (the sol. of 5-Fluorouracil being previously heated to +50 0C in order to 
avoid immediate cooling). The resulting solution is centrifuged for 15 minutes at 5000 r.p.m. It is kept in the dark 
before the registration of the UV-Vis spectra. 

 Studying the UV-Vis absorption spectra, one can say that the formation of DNA-Fluorouracil complex was achieved, 
under the principle of the hydrogen bonds (most probably), between the hydrogen atom of the oncostatic agent and the 
nitrogenous bases of the DNA molecule, the process developing at the moment of the reverse distortion of the 
secondary structure of the extracted DNA. 

Conclusions: 

1. DNA isolation was performed from soya plant, following the Vallejos protocol, the resulting product being 
confirmed by the electrophoresis process. 

2. The DNA-5-Fluorouracil complex was achieved, the chemotherapeutic agent molecule being coupled by 
means of hydrogen bonds, a combination which confirms the great potential of DNA as a polymer for 
vectored structures of transport, due to the very simple process for obtaining it. 

3. The UV-Vis spectra confirmed the obtained compound by the appearance of two bands in the DNA-5-
Fluorouracil spectrum, which are located between 210-225 nm and 295-325 nm 
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The natives of the North have lived under extreme conditions through ages. The relation between natives and the 
environment is most clearly revealed from aerosols and food chain. We have made use of the element composition of 
atmospheric aerosols, of the blood of Tundra Nenetzs, Chukchi, Eskimos and Russian inhabitants of Novosibirsk, 
determined earlier by the method of X-ray fluorescence analysis using synchrotron radiation (SRXRF). The work was 
performed using the infrastructure of Center "Siberian Synchrotron and Terahertz Radiation Center (SSTRC)" on the 
basis of the VEPP-3, INP, SB RAS. The food ration of the natives includes venison, fish and berries whose element 
composition was studied using the same method. The following elements were determined in blood, atmospheric 
aerosols and food components: K, Ca, Cr, Mn, Fe, Co, Ni, Cu, Zn, Br, Sr, Zr, Pb. 

The goal of our work is to reveal the interrelation of the chemical elements, contained in human blood, in food 
components and in atmospheric aerosols of a certain geographical medium. 

The relation between the multielement blood composition of various human populations and the characteristics of the 
environment has been studied by the method of correlation analysis. The dependence of the values studied is reflected 
by the linear regression equation: ɭ ţ К + Л•б, аСОrО ɭ КЧН ɯ КrО ЭСО ХШРКrТЭСЦs ШП ЭСО РОШЦОЭrТМ ЦОКЧs ШП ЭСО 
concentrations of substrate elements. The correlation coefficients for each pair of studied substrates vary within the 
limits r = 0.8-0.89 at (p=0.05) and characterize the degree of the closely relation between objects. 

Thus, a close relation has been established on a regional level between the concentrations of elements in human blood, 
in atmospheric aerosols, and in food components.  
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