
ISSN 2224-5227 
 

 2016  3 

 

 

 

   

  ҚАЗАҚСТАН РЕСПУБЛИКАСЫ 
 ҰЛТТЫҚ ҒЫЛЫМ АКАДЕМИЯСЫНЫҢ 

 БАЯНДАМАЛАРЫ 
  
 ДОКЛАДЫ 
 НАЦИОНАЛЬНОЙ АКАДЕМИИ НАУК 
 РЕСПУБЛИКИ КАЗАХСТАН 
                            

 REPORTS  
 OF THE NATIONAL ACADEMY OF SCIENCES  
 OF THE REPUBLIC OF KAZAKHSTAN 

 

 

 

 
  
 
 
 
 
 ЖУРНАЛ 1944 ЖЫЛДАН ШЫҒА БАСТАҒАН  

 ЖУРНАЛ ИЗДАЕТСЯ С 1944 г. 

                               PUBLISHED SINCE 1944 

 

 

   

 

   



Доклады Национальной академии наук Республики Казахстан  
  

   
2  

ҚАЗАҚСТАН РЕСПУБЛИКАСЫ 

ҰЛТТЫҚ ҒЫЛЫМ АКАДЕМИЯСЫНЫҢ 

БАЯНДАМАЛАРЫ                                                                         2016  3 
 
 

Б а с  р е д а к т о р  
ҚР ҰҒА академигi М.Ж. Жұрынов 

 
Р е д а к ц и я   а л қ а с ы: 

 

 
хим.ғ. докторы, проф., ҚР ҰҒА академигі Əдекенов С.М.  (бас редактордың орынбасары), эк.ғ. 
докторы, проф., ҚР ҰҒА академигі Əділов Ж.М., мед. ғ. докторы, проф., ҚР ҰҒА академигі 
Арзықұлов Ж.А., техн. ғ.докторы, проф., ҚР ҰҒА академигі Бишімбаев У.К., а.-ш.ғ.докторы, 
проф., ҚР ҰҒА академигі Есполов Т.И., техн. ғ.докторы, проф., ҚР ҰҒА академигі Мұтанов Г.М., 
физ.-мат.ғ. докторы, проф., ҚР ҰҒА академигі Өтелбаев М.О., пед. ғ. докторы, проф., ҚР ҰҒА 
академигі Пралиев С.Ж., геогр.ғ. докторы, проф., ҚР ҰҒА академигі Северский И.В.; тарих.ғ. 
докторы, проф., ҚР ҰҒА академигі Сыдықов Е.Б., физ.-мат.ғ. докторы, проф., ҚР ҰҒА академигі 
Тəкібаев Н.Ж., физ.-мат.ғ. докторы, проф., ҚР ҰҒА академигі Харин С.Н., тарих ғ. докторы, 
проф.,ҚР ҰҒА корр. мүшесі Əбүсейітова М.Х., экон. ғ.докторы, проф., ҰҒА корр. мүшесі 
Бейсембетов И.К., биол. ғ. докторы, проф., ҚР ҰҒА корр. мүшесі Жамбакин К.Ж., тарих ғ. 
докторы, проф., ҚР ҰҒА корр. мүшесі Кəрібаев Б.Б., мед. ғ. докторы, проф., ҚР ҰҒА корр. мүшесі 
Локшин В.Н., геол.-мин. ғ. докторы, проф., ҚР ҰҒА корр. мүшесі Өмірсеріков М.Ш., физ.-мат. ғ. 
докторы, проф., ҚР ҰҒА корр. мүшесі Рамазанов Т.С., физ.-мат. ғ. докторы, проф., ҚР ҰҒА корр. 
мүшесі Садыбеков М.А., хим.ғ. докторы, проф., ҚР ҰҒА корр. мүшесі Сатаев М.И.; ҚР ҰҒА 
құрметті мүшесі, а.-ш.ғ.докторы, проф. Омбаев А.М. 
 
 
 

Р е д а к ц и я    к е ң е с і: 
 

Украинаның ҰҒА академигі Гончарук В.В. (Украина), Украинаның ҰҒА академигі Неклюдов 
И.М.  (Украинa), Беларусь Республикасының ҰҒА академигі Гордиенко А.И. (Беларусь), Молдова 
Республикасының ҰҒА академигі Дука Г. (Молдовa), Тəжікстан Республикасының ҰҒА академигі 
Илолов М.И.  (Тəжікстан), Қырғыз Республикасының ҰҒА академигі Эркебаев А.Э.  
(Қырғызстан), Ресей ҒА корр.мүшесі Величкин В.И. (Ресей Федерациясы); хим.ғ.докторы, 
профессор Марек Сикорски (Польша), тех.ғ.докторы, профессор Потапов В.А.  (Украина), 
биол.ғ. докторы, профессор Харун Парлар (Германия), профессор Гао Энджун (КХР), филос. 
ғ.докторы, профессор Стефано Перни (Ұлыбритания), ғ.докторы, профессор Богуслава Леска 
(Польша), философия ғ. докторы, профессор Полина Прокопович (Ұлыбритания), профессор 
Вуйцик Вольдемар (Польша), профессор Нур Изура Удзир (Малайзия), д.х.н., профессор 
Нараев В.Н.  (Ресей Федерациясы) 
 
 
 
 
 
   

  



ISSN 2224–5227                                                                                                                               № 3. 2016  
 

 
3 

ДОКЛАДЫ                                                                                  2016  3 
НАЦИОНАЛЬНОЙ АКАДЕМИИ НАУК 

РЕСПУБЛИКИ КАЗАХСТАН 

 
 

Г л а в н ы й    р е д а к т о р  

академик НАН РК М.Ж. Журинов 

Р е д а к ц и о н н а я    к о л л е г и я: 

доктор хим. наук, проф., академик НАН РК С.М. Адекенов (заместитель главного редактора), 
доктор экон. наук, проф., академик НАН РК Ж.М. Адилов, доктор мед. наук, проф., академик 
НАН РК Ж.А. Арзыкулов, доктор техн. наук, проф., академик НАН РК В.К. Бишимбаев, доктор 
сельскохоз. наук, проф., академик НАН РК Т.И. Есполов, доктор техн. наук, проф., академик НАН 
РК Г.М. Мутанов, доктор физ.-мат. наук, проф., академик НАН РК М.О. Отелбаев, доктор пед. 
наук, проф., академик НАН РК С.Ж. Пралиев, доктор геогр. наук, проф., академик НАН РК              
И.В. Северский; доктор ист. наук, проф., академик НАН РК Е.Б. Сыдыков, доктор физ.-мат. 
наук, проф., академик НАН РК Н.Ж. Такибаев, доктор физ.-мат. наук, проф., академик НАН РК 
С.Н. Харин, доктор ист. наук, проф., чл.-корр. НАН РК М.Х. Абусеитова, доктор экон. наук, 
проф., чл.-корр. НАН РК И.К. Бейсембетов, доктор биол. наук, проф., чл.-корр. НАН РК                  
К.Ж. Жамбакин, доктор ист. наук, проф., чл.-корр. НАН РК Б.Б. Карибаев, доктор мед. наук, 
проф., чл.-корр. НАН РК В.Н. Локшин, доктор геол.-мин. наук, проф., чл.-корр. НАН РК                 
М.Ш. Омирсериков, доктор физ.-мат. наук, проф., чл.-корр. НАН РК Т.С. Рамазанов, доктор 
физ.-мат. наук, проф., чл.-корр. НАН РК М.А. Садыбеков, доктор хим. наук, проф., чл.-корр. НАН РК 
М.И. Сатаев; почетный член НАН РК, доктор сельскохоз. наук, проф., А.М. Омбаев  
  
 

Р е д а к ц и о н н ы й  с о в е т: 
 

академик НАН Украины Гончарук В.В. (Украина), академик НАН Украины И.М. Неклюдов 
(Украинa), академик НАН Республики Беларусь А.И.Гордиенко (Беларусь), академик НАН 
Республики Молдова Г. Дука (Молдовa), академик НАН Республики Таджикистан М.И. Илолов 
(Таджикистан), член-корреспондент РАН Величкин В.И. (Россия); академик НАН Кыргызской 
Республики А.Э. Эркебаев (Кыргызстан), д.х.н., профессор Марек Сикорски (Польша), д.т.н., 
профессор В.А. Потапов (Украина), д.б.н., профессор Харун Парлар (Германия), профессор Гао 
Энджун (КНР), доктор философии, профессор Стефано Перни (Великобритания), доктор наук, 
профессор Богуслава Леска (Польша), доктор философии, профессор Полина Прокопович 
(Великобритания), профессор Вуйцик Вольдемар (Польша), профессор Нур Изура Удзир 
(Малайзия), д.х.н., профессор В.Н. Нараев (Россия) 
 
 
 
 
«Доклады Национальной академии наук Республики Казахстан» ISSN 2224-5227 
Собственник: Республиканское общественное объединение «Национальная академия наук Республики Казахстан»                  
(г. Алматы) 
Свидетельство о постановке на учет периодического печатного издания в Комитете информации и архивов 
Министерства культуры и информации Республики Казахстан №5540-Ж, выданное 01.06.2006 г. 
Периодичность: 6 раз в год. Тираж: 2000 экземпляров 
Адрес редакции: 050010, г.Алматы, ул.Шевченко, 28, ком.218-220, тел. 272-13-19, 272-13-18  
 http://nauka-nanrk.kz.    reports-science.kz 
Адрес типографии: ИП «Аруна», г.Алматы, ул.Муратбаева, 75       
 

©Национальная академия наук Республики Казахстан, 2016 г.  
 

 

 



Доклады Национальной академии наук Республики Казахстан  
  

   
4  

REPORTS                                                                                            2016  3 
OF NATIONAL ACADEMY OF SCIENCES OF THE  

REPUBLIC OF KAZAKHSTAN 
 

 

E d i t o r-i n-c h i e f 

M.Zh. Zhurinov, academician of NAS RK  

Editorial board:  
 

S.M. Adekenov (deputy editor in chief), Doctor of Chemistry, prof., academician of NAS RK;                  
Zh.M. Adilov, Doctor of Economics, prof., academician of NAS RK; Zh.A. Arzykulov, Doctor of 
Medicine, prof., academician of NAS RK; V.K. Bishimbayev, Doctor of Engineering, prof., academician 
of NAS RK; T.I. Yespolov, Doctor of Agriculture, prof., academician of NAS RK; G.M. Mutanov, 
Doctor of Physics and Mathematics, prof., academician of NAS RK; M.O. Otelbayev, Doctor of Physics 
and Mathematics, prof., academician of NAS RK; S.Zh. Praliyev, Doctor of Education, prof., 
academician of NAS RK; I.V. Seversky, Doctor of Geography, prof., academician of NAS RK;                 
Ye.B. Sydykov, Doctor of Historical Sciences, prof., academician of NAS RK; N.Zh. Takibayev, Doctor 
of Physics and Mathematics, prof., academician of NAS RK; S.N. Kharin,  Doctor of Physics and 
Mathematics, prof., academician of NAS RK; M.Kh. Abuseitova, Doctor of Historical Sciences, prof., 
corr. member of NAS RK; I.K. Beisembetov, Doctor of Economics, prof., corr. member of NAS RK; 
K.Zh. Zhambakin, Doctor of Biological Sciences, prof., corr. member of NAS RK, B.B. Karibayev, 
Doctor of Historical Sciences, prof., corr. member of NAS RK; V.N. Lokshin, Doctor of Medicine, prof., 
corr. member of NAS RK; M.Sh. Omirserikov, Doctor of Geology and Mineralogy, prof., corr. member 
of NAS RK; T.S. Ramazanov, Doctor of Physics and Mathematics, prof., corr. member of NAS RK; 
M.A. Sadybekov, Doctor of Physics and Mathematics, prof., corr. member of NAS RK; M.I. Satayev, 
Doctor of Chemistry, prof., corr. member of NAS RK; A.M. Ombayev, Honorary Member of NAS RK, 
Doctor of Agriculture, prof. 
 

Editorial staff: 
 

V.V. Goncharuk, NAS Ukraine academician (Ukraine); I.M. Neklyudov, NAS Ukraine academician 
(Ukraine); A.I.Gordienko, NAS RB academician (Belarus); G. Duca, NAS Moldova academician 
(Moldova); M.I. Ilolov NAS Tajikistan academician (Tajikistan); A.E. Erkebayev, NAS Kyrgyzstan 
academician (Kyrgyzstan); V.I. Velichkin, RAS corr.member (Russia); Marek Sikorski, Doctor of 
Chemistry, prof. (Poland); V.A. Potapov, Doctor of Engineering, prof. (Ukraine); Harun Parlar, Doctor 
of Biological Sciences, prof. (Germany); Gao Endzhun, prof. (PRC); Stefano Perni, Doctor of 
Phylosophy, prof. (UK); Boguslava Leska, dr, prof. (Poland); Pauline Prokopovich, Doctor of 
Phylosophy, prof. (UK); Wójcik Waldemar, prof. (Poland), Nur Izura Udzir, prof. (Malaysia),                
V.N. Narayev, Doctor of Chemistry, prof. (Russia) 

 
Reports of the National Academy of Sciences of the Republic of Kazakhstan.  
ISSN 2224-5227 
Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty) 
The certificate of registration of a periodic printed publication in the Committee of Information and Archives of the Ministry of 
Culture and Information of the Republic of Kazakhstan N 5540-Ж, issued 01.06.2006 
Periodicity: 6 times a year 
Circulation: 2000 copies 
Editorial address: 28, Shevchenko str., of.219-220, Almaty, 050010, tel. 272-13-19, 272-13-18,  
http://nauka-nanrk.kz /     reports-science.kz 
Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty 

 
                                                                                               © National Academy of Sciences of the Republic of Kazakhstan, 2016 
  



Доклады Национальной академии наук Республики Казахстан  
  

   
60  

REPORTS OF THE NATIONAL ACADEMY OF SCIENCES  
OF THE REPUBLIC OF KAZAKHSTAN 
ISSN 2224-5227 
Volume 3, Number 307 (2016), 60 – 64 
 
UDK 541.1+530.145 
 

O. Kh. Poleshchuk1, E. A. Krasnov2, G.M. Adyrbekova3, 
M.N. Ermakhanov3, P.A. Saidakhmetov3 

 
1National Research Tomsk Polytechnic University, 634030 Tomsk, Russia; 

2Siberian State Medical University, 634050 Tomsk, Russia; 
3M.Auezov South Kazakhstan state University, Shymkent, RK 

poleshch@tspu.edu.ru, adyrbekova.gulmira@mail.ru, myrza1964@mail.ru, timpf_ukgu@mail.ru 
 

INVESTIGATION OF MEDIBOROL ON THE BASIS  
OF DENSITY FUNCTIONAL THEORY 

 
Abstract. Quantum-chemical calculations of the mediborol in the gas phase and in solution by using the density 

functional with use all-electron basis set 6-31G(d) on GAUSSIAN'03 and TZ2P+ on Amsterdam density functional 
program. It is shown that the possibility of the mediborol reaction with iron chloride, the analysis of orbital 
interactions was carried out. It is provided the thermodynamic impossibility of this reaction.  

Keywords: density functional theory, B3LYP/6-31G(d), medioborol, natural orbital communication. 
 
Introduction  
In recent years sharply increased the interest in space-hindered phenol (SHP) from the discovery of 

many aspects of their practical application. One of the most promising low-toxic compounds of this group 
is a new semi-synthetic antioxidant mediborol (4-methyl-2,6-diizobornil-phenol), which has a pronounced 
effect on the vascular-platelet hemostasis, neuroprotective (in violation of cerebral circulation) and 
reticula protective activity and is the basis for the creation of free radical pathologies in neurology and 
ophthalmology. 

The important stage is to study of chemical and physical-chemical properties of mediborol for 
development of parameters of quality of his substance. Reactive functional groups of mediborol are 
phenolic hydroxyl and a methyl group.  

However, in a number of SHP hydroxyl group, due to its proximity to her bulky substituents, it 
becomes inactive and does not enter into a specific reaction (with the iron salts, formation of the azo 
dyes). Therefore, the aim of this work was a quantum-chemical calculation of mediborol molecular 
structure for the identifying of the reaction ability of this compound.  

Mediborol has a white or cream color, microcrystalline powder with a specific odor with Tmt 206 – 
208°C, has pronounced lipophilic properties: practically insoluble in water, slightly soluble in lower 
alcohols, esters soluble in benzene, and readily soluble in halogenated hydrocarbons. 

 UV spectra of the terpenophenols in the range 220 – 320 nm are characterized by short-wavelength 
maximum near 220 nm and a wide absorption at 280 nm. 

UV spectrum of the ethanol solution of mediborol has characteristic SHP two absorption bands - in 
the area of 210 – 230 nm and 270 – 290 nm, with the analytical value has an absorption maximum at a 
wavelength of 282 ± 2 nm [1, 2]. 

The IR spectra of the hydroxyl group of SHP band are a narrow signal is shifted to shorter 
wavelengths in comparison with unsubstituted phenol.  

The observed increase in the frequency of vibrations of OH groups, probably deal with the interaction 
of the electron clouds of hydroxyl and ortho-substituted groups, what is more, hydroxyl group the 
frequency depends on the size of the substituents. 

For para-substituent, with increasing its electronegativity influencing on the polarization of the O-H 
bond, take place decreases of the frequency hydroxyl group [3]. 
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An important feature is the lack of bands of the aromatic ring in the range 1510 – 1500 cm -1. 
Splitting the bands and the intensity ratio of the individual components in the range of characteristic 
oscillations of the aromatic rings (1600 – 1450 cm-1) depends on the volume and branching orto radical. 
Splitting the bands and the intensity ratio of the individual components in the range of characteristic 
oscillations of the aromatic rings (1600 – 1450 cm-1) depends on the volume and branching orto radical: 
with an increase volume of radical in intensity of the band at 1600 cm-1 decreases, which is clearly 
manifested in the IR spectrum of mediborol.  

Concerning to the interaction mediborol with iron salts, the experimental results indicate the absence 
of the possibility of such reaction. 

Experimental part 
The calculations were performed with using a standard software package GAUSSIAN'03 [4]. For 

carry out to theoretical studies was used quantum-chemical method of functional density (DFT, 
Functional Theory). The calculations performed by the hybrid density functional B3LYP, with the 
exchange functionality Beke (В3) [5] and correlation functional of Lee, Yang and Couple (LYP) [6]. For 
all atoms used as a fully electronic basis set 6-31G (d), and the SDD pseudopotential for iron atom. 
Updates designed molecules have been fully optimized, lack of imaginary frequency oscillation confirmed 
their stationary character Calculations in ethanol solution carried out with the same methods with using 
polarized continuum model (PCM) [7]. Energy of the calculated compounds adjusted to reflect a zero 
vibrational energy (ZPVE) and reduced to standard conditions (298,15 K, 1 atm.) with using thermal 
corrections to the enthalpy and free energy. The optimized geometry was used for calculations as the total 
energy of the molecules within the software package ADF'2004 (Amsterdam density functional) in the gas 
phase and the solution by COSMO method [8]. We used the exchange functionality OPTX [9], combined 
with a correlation functional PBE [10], using a triple-ζ with considering polarization basis set of Slater 
orbitals.  

Results and its discussion 
Fairly well, it is known that the quality of any quantum-chemical calculations is determined by 

agreement between the experimental and calculated molecular parameters. Analysis of calculated 
structural parameters of mediborol molecules shows that the bond lengths and angles are quite close to the 
standard values in organic compounds [11] (Fig. 1). The optimization of mediborol geometry by ADF 
gave similar results for the bond lengths and angles. 

 
Figure 1 - Optimized structure of the mediborol by B3LYP/6-31G(d) 

 
The calculated and experimental values of the spectra of UV wavelengths (λ), IR spectra (ω) and 13C 

NMR spectra (δ) in ethanol solution of mediborol allowed obtaining correlation ratio between the 
experimental and calculated parameters. These equations (1-3) show that the calculations performed allow 
us to evaluate the spectral parameters with sufficient accuracy.  

 

 λ exp. = 48 + 0.8 λ cal (r = 0.999; s = 1; n = 3)  (1) 

 δexp13С = -0,23 + 0,94 δ cal 13С    (r = 0.999; s = 1.6; n = 14)  (2) 

 ωexp. = -8 + 1,01 ω cal. (r = 0.999; s = 10; n = 31)  (3) 
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In these and the following regression equations r – is the correlation coefficient, s – standard 
deviation, and n – number of compounds included in the correlation. The calculation of the chemical 
shifts in NMR spectrum is carried out by the method GIAO B3LYP/6-311+G(2d,p) for their visualization. 

The obtained correlations of the spectral parameters suggest that the calculated structure of mediborol 
molecules apparently close enough to the real-life. 

In addition, [12] it was shown that among the density functional methods (BLYP, B3LYP, PB86, 
B3P86, BPW91, B3PW91 and SVWN) B3LYP method most accurately predicts thermodynamic 
parameters with absolute accuracy of 13 kJ/mol. This indicates that we calculated thermodynamic 
parameters are sufficiently close to the experimental values. Completed earlier by us thermodynamic 
calculations of a number of organic reactions by the same method resulted in good agreement between the 
calculated and experimental values [13]. 

In order to evaluate the possibility of interaction of mediborol with the iron chloride, we calculated 
the coordination compound mediborol.FeCl2 by the B3LYP/ SDD (Fig. 2). It turned out that exist 
chemical bond of the iron atom to the oxygen atom of the phenolic group with a length of 1,58Å, which 
corresponds to the standard values of such bond [14].  

 

 
igure  2 - Optimized coordination structure of mediborol.FeCl2 by B3LYP/SDD 

 
This chemical interaction is confirmed by the views of the highest occupied molecular orbital 

(HOMO) of the complex of the mediborol.FeCl2 (Fig. 3а), that includes an aromatic ring and the electrons 
of Fe-O bonds. The lowest unoccupied molecular orbital (LUMO) consists mainly of FeCl2 by lone 
electron pairs of iron and chlorine atoms (рiс. 3b). This interaction between the HOMO and LUMO is 
confirmed by the calculation carried out by natural orbitals bond [15].  

 

  
а) b) 

 
Figure 3 - Molecular orbitals of borneol.FeCl2: ВЗМО (а), НСМО (b) 
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Table 1 - Analysis of the binding in the complex borneol.FeCl2 

 

 
bond 

Hybridization The 
occupancy, e 

The interaction between 
orbitals 

E2, кcal/mol 
%

s 
%

p 
%d 

Fe-O 1
2.9 

5
.5 

81.6 0.981 BD(C-C)BD*(C-C) 20 

LP(F
e) 

  100 0.990 LP(О) LP(Fe)* 134 

   100 0.988 LP(Cl) LP(Fe)* 119 
   100 0.993 LP(Fe) LP(Fe-Cl)* 34 

 
This method, in terms of the theory of second-order perturbation, allows estimating the interaction 

energy between a donor and an acceptor part of the complex with considering bonding orbitals and 
unshared electron pairs of the atoms.  

From tab. 1 can be seen that, along with a few interactions bonding orbitals of the aromatic ring 
BD(C-C) with nonbonding orbitals BD*(C-C), there are quite significant for the energy of interaction 
between the unshared electron pairs of oxygen atoms LP(O) and chlorine LP(Cl) with unbinding lone 
pairs of iron atom. In addition, the analysis showed that the population of the Fe-O bond and unshared 
electron pairs of the iron atom is close to unity.  

Thus, from the point of view of formation of coordination bonds between mediborol and FeCl2 there 
are no explicit barriers to this type of interaction and the formation of the azo dye. However, the 
experimental compound is not formed. To determine the cause of this, we have analyzed the 
thermodynamic parameters on as the basis of calculations in Gaussian program and the Amsterdam 
Density Functional. The results are shown in Table 2 in the gas phase and the ethanol solution. 

 
Table 2 - Thermodynamic parameters of mediborol and it’s complex 

 
Compound G (gas), а.е. G (ethanol), а.е. Е (gas), кcal/mol Е (ethanol), кcal/mol 
mediborol -1119.629 -1119.611 -9181 -8926 
FeCl2 -1042.022 -1042.113 -282 -208 
mediborol.FeCl2 -2160.972 -2160.978 -9362 -9112 
ΔG (ΔЕ), кcal/mol 426 468 101 12 

 
It was found that large positive values of Gibbs free energy (ΔG) and the total energy of the 

molecules of the calculation method of ADF (ΔE), both in the gas phase and in the ethanol solution do not 
allow for interaction between the iron chloride and mediborol due to thermodynamic reasons. It is 
possible that no formation of complex compound caused significant activation energy of this process. 

Conclusions 
Using the calculation method B3LYP/6-31G(d) provides adequate results in predicting geometrical 

parameters, IR, UV and NMR spectra of the mediborol. Spend analysis of orbital bonding of investigate 
structure in terms of the theory of second-order perturbation was carry out. The possibility of spatial 
interaction between mediborol and ferric chloride was shown. The thermodynamic parameters were 
calculated and the impossibility of the complex formation was determined. 
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ТЫҒЫЗДЫҚ ФУНКЦИОНАЛДЫ ТЕОРИЯСЫ НЕГІЗІНДЕ МЕДИБОРОЛДЫ ЗЕРТТЕУ. 
 
Аннотация. Медиборалдың газды фазадағы жəне ерітіндідегі тығыздықты функционал тəсілімен 

тығыздықтың Амстердам функционалы бағдарламасында GAUSSIAN'03 жəне TZ2P+ бағдарламалық 
пакетінде 6-31G(d) толық электронды базисты жиынтығын қолдана отырып квантты-химиялық есептеулер 
жүргізілді. Медиборолдың темір хлоридімен реакциясының құрылымдық мүмкіндігі көрсетілді жəне орбита-
льдық əрекеттесулерге талдау жасалды. Осы реакцияның жүруінің термоинамикалық мүмкін еместігі 
көрсетілді. 

Түйін сөздер: Тығыздық функционалының теориясы, B3LYP/6-31G(d), медиоборол, байланыстың 
табиғи орбитальдары. 
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