
#4*-.

■IfWt<mg



Table 1
Some analytical characteristics of Fe(III) determination method in 

solution by N-MAC and immobilized N-MAC
Reagent pH ĤR M̂eR AX R:Me (Fe:Me)

N-MAC 5-6 540 610 70 1:1 Al(l:l); Cu(l:25); Ni(l:80); 
Cd(l:30); Co(l:70); Cr(l:l); 

Ga(l:50)
Immobilized

N-MAC
(IMN-MAC)

3-4 570 690 120 1:1 Al(l:50); Cu(l:100); Ni(l:200); 
Cr(l:200); Co(l:50); Be(l:500); 

Mn( 1:400); Ga(l:1150)
where: R-reagent, Me-metal
It is shown that reaction of Fe (Ill)-ions with IMN-MAC are more 

sensitive and selective in comparation with their interaction with N-MAC in 
solution. From obtained result it is shown that the elaborated method of Fe (III) 
determination by IMN-MAC has differed by high selection and reproducing 
with Sr didn't exceed 0,18. And also the obtained results have indicated on the 
based metrological by recommendation of the proposed method for analysis of 
waters of different nature.

SYNTHESIS AND SUZUKI CROSS-COUPLING OF ISOMERIC N-BOC-
PROTECTED BENZIMIDAZOLES
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о
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institute of the Chemistry of Plant Substances, Tashkent, Uzbekistan.
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Among heterocyclic pharmacophores, the benzimidazole ring system is 
quite common and they are often called ‘privileged’ due to their wide recurrence 
in bioacuve compounds [1-4]. During the last decade, significant progress has 
been made in the field of transition metal catalyzed cleavage and 
functionalization of inert C-Cl bonds of поп-activated chloroaromatic 
compounds. At the same time, Ar-Cl bonds are much stronger and therefore 
more difficult to activate them than Ar-Br and Ar-I bonds.

In order to study the cross-coupling of chlorine derivatives of heterocyclic 
compounds, we chose 5-chloro-2-methyl-lH-benzo[d]imidazole (1) with a free 
secondary amino group and a passive C-Cl bond. The reaction of 1 with 
phenylboronic acid was carried out in the presence of palladium acetate, sodium 
or potassium carbonates, as well as in the presence and / or absence of a ligand
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(XantPhos or TBAB) in different ratios of the starting reagents. However, in all 
the above conditions, the cross-coupling reaction was not successful.

Therefore, we decided to protect of the free N-H group of 1. Protection of 
this group using di-tert-butyl dicarbonate in a strongly basic medium (i). It is 
known that this reagent is widely used to introduce a /er?-butoxycarbonyl (Boc) 
protecting group into amines. This group can be removed (deprotected) in an 
acidic medium (usually removal by trifluoroacetic acid) or by heating. Such a 
defense strategy has found application not only in the synthesis of peptides, but 
has also been extended to the synthesis of carbohydrates and alkaloids. 
Protection of the N-H group is carried out in the presence of bases - 
diisopropylethylamine (DIPEA) and dimethylaminopyridine (DMAP) with di- 
tert-butyl dicarbonate (2 equiv.) by reflux for 3 h. At the same time, contrary to 
expectations, isomeric N-Boc protected derivatives - tert-butyl 5-chloro-2- 
methyi-lH-benzo[d]imidazole-l-carboxylate (1) and tert-butyl 6-chloro-2- 
methyl-lH-benzo[d]imidazole-l-carboxylate (la) in 1:1 ratios (a conversion of 
the starting reagents are 100%) were formed in a quantitative yield. The 
structure of N-Boc protected derivatives (2, 3) has been completely proved on 
the basis of IR-, ’H NMR-spectroscopy and mass-spectrometry:
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Further, the interaction of compounds 2 and 3 with phenylboronic acid in 
the presence of a ligand - dicyclohexyl(2-biphenyl)phosphine, Pd(OAc) 2 catalyst 
and a strong base (K3PO4) by reflux in absolute dioxane for 9 h (ii) was studied 
and the corresponding N-Boc protected cross-coupling products - tert-butyl 2- 
methyl-5-phenyl-lH-benzo[d]imidazole-l-carboxylate (4) and tert-butyl 2- 
methyl-6 -phenyl-lH-benzo[d]imidazole-l-carboxylate (5) are obtained in 
excellent yields. The protective (Boc) group is removed in an alkaline medium
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in a mixture of dimethoxyethane-water (5:2) solvents by reflux for 16 h (iii). As 
a result of the reaction, the obtained desired products of cross-coupling - 2- 
methyl-5-phenyl-lH-benzo[d]imidazole (6) and 2-methyl-6-phenyl-lH- 
benzo[d]imidazole (7) in good yields.

This method will open wide opportunities for obtaining new aryl-aryl, 
aryl-heteryl and heteryl-heteryl conjugates, which are promising compounds 
from the point of view of theoretical and applied organic chemistry.
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OBTAINING AN ECOLOGICALLY PURE BIOPOLYMER
CARBOXYMETHYL CHITOSAN FROM APIS MELLIFERA 

G.A. Ikhtiyarova1, F.N. Kurbanova2
Tashkent State Technical University., 2Bukhara State University

In the development of new technologies, research is of particular value, 
which makes it possible to widely change and regulate the properties of 
materials based on chitosan, taking into account the effect of the particle size of 
both the initial and the final product on their composition, structure, and 
properties. Chitosan biopolymer is a product of chitin deacetylation and is the 
most well-known and studied water-soluble derivative of it. In terms of 
prevalence, it is second only to cellulose and is reproduced in nature from 
completely renewable natural raw materials. It is a part of the supporting tissues 
and the external skeleton of arthropods (crustaceans, arachnids), insects, algae, 
where it is in a complex with mineral salts. In addition to these properties, a 
biodegradable polymer, chitosan, is an environmentally friendly product [1]. 
Chitosan is used in medicine, in agriculture, in the textile industry for dyeing 
and printing fabrics [2]. The most accessible for industrial development of 
chitin production in the Republic of Uzbekistan is the mulberry nutworm. 
Chitosan is obtained from the pupae of the Bombyxmori silkworm. Recently, 
we obtained chitosan from the dead bees ApisMellifera and determined the 
chemical composition of the natural dry dead bees. Podmore bee contains a

289



РАСТВОРА НА ЛАБОРАТОРНОЙ УСТАНОВКЕ. X. Исаков, И.Р. 
Аскаров, Ш.О. Турахонов, С. Усманов, Р.У. Махмудов
SORBTION -  PHOTOMETRICAL Fe(III) DETERMINATION BY 
IMMOBILIZED REAGENTS. F.B. Isakulov, A.E. Yangibayev, O.A. 
Ermatova, D.A. Gafurova, Z.A. Smanova

285

SYNTHESIS AND SUZUKI CROSS-COUPLING OF ISOMERIC N- 
BOC-PROTECTED BENZIMIDAZOLES. B.J.Elmuradov,B.B. Jurayev, 
Kh.S. Tadjimukhamedov, H. Butenschon

287

OBTAINING AN ECOLOGICALLY PURE BIOPOLYMER 
CARBOXYMETHYL CHITOSAN FROM APIS MELLIFERA
GA. Tkhtiyarova, F.N. Kurbanova

289

АДСОРБЕНТЫ ДЛЯ ОЧИСТКИ ПРИРОДНОГО ГАЗА. X. Кадиров, 
Д. Мирзарасулова

291

МЕВАЛАРДАН ПЕКТИННИ АЖРАТИШ ВА ТАРКИБИНИНГ 
ТАДЛИЛИ. З.К. К^одирова, С. Саидова

293

ТАРКИБИДА КИСЛОРОД ВА АЗОТ БУЛГАН ЯНГИ КОРРОЗИЯ 
ИНГИБИТОРИ СИНТЕЗИ. З.Х. Мисиров, Х.С. Бекназаров, Б.Э. 
Бабамуратов

295

2-АМИНО-2-ОКСОЭТИЛ-4-АМИНОБЕНЗОАТНИНГ 4-ГИДРОК- 
СОБЕНЗАЛЬДЕГИД БИЛАН РЕАКЦИЯСИ. Ф.З. Мухамеджанова, 
Ф.А. Сапаев, Т.С. Холиков

296

ИНГИБИТОРЛАР ОЛИШ УЧУН СТЕАРИН КИСЛОТА АМИДИ 
СИНТЕЗИ. О.Р. Махаммадиев, Х.С. Бекназаров

297

ФТПНКО-ХИМИЧЕСКИЕ СВОЙСТВА ХИТИНА И ХИТОЗАНА ИЗ 
ПОДМОРА ПЧЕЛ. Ф.М. Нурутдинова, Х.А. Хайдарова, З.В. 
Жахонкулова

298

2-МЕТИЛ-5-ХЛОРБЕНЗИМИДАЗОЛНИ ОЛИШНИ ЯНГИ 
УСУЛИНИ ИШЛАБ ЧЩ И Ш . С.Ю. Ражабова, Ю.Р. Тахиров, З.М. 
Атауллаев, Д.А. Душамов, Р.Ш. Курязов

300

TRTAZTN КАТALIZATORINI SINTEZ QILISH MEXANIZMINI 
O’RGANISH. М. М. Samatov, L.M. Xurramov

302

ТАБИИИ МИНЕРАЛ СОРБЕНТЛАРНИНГ АКТИВЛАШ 
УСУЛЛАРИ. М.И. Садикова

304

СИНТЕЗ ЛИГАНДОВ НА ОСНОВЕ МОНОКАРБОНИЛБНЫХ 
ПРОИЗВОДНЫХ ФЕРРОЦЕНА С ГИДР АЗИДАМИ КАРБОНОВЫХ 
КИСЛОТ. З.А. Сулаймонова, А.О. Атаева

306

ИККИНЧИ ГУРУХ, МЕТАЛЛ ХЛОРИДЛАРИ ЭРИТМАЛАРИДА 
ПОЛИВИНИЛ СПИРТ ГЕЛИНИНГ БУКИШИ. Г.Х. Турсунова, Х.И. 
Акбаров, Х.Т. Тробов, Ш.Ш. Атавуллаева

307

SIANUR KISLOTA SEMIKARBAZONINING BOG' TABIATINI 
O'RGANISH. G.Q. Xoliqova, G.G. Sadullayeva, F.G. Salimov, F.S. 
Aslonova

309

482


