Austrian Journal
of Technical and
Natural Sciences

N25-6 2021
May-June

B PREMIER Vienna
Publishing 2021



Austrian Journal of Technical and Natural Sciences
Scientific journal
N25-6 2021 (May-Jun)

ISSN 2310-5607

Editor-in-chief Hong Han, China, Doctor of Engineering Sciences

International editorial board
Andronov Vladimir Anatolyevitch, Ukraine, Doctor of Engineering Sciences
Bestugin Alexander Roaldovich, Russia, Doctor of Engineering Sciences
S.R.Boselin Prabhu, India, Doctor of Engineering Sciences
Frolova Tatiana Vladimirovna, Ukraine, Doctor of Medicine
Inoyatova Flora Ilyasovna, Uzbekistan, Doctor of Medicine
Kambur Maria Dmitrievna, Ukraine, Doctor of Veterinary Medicine
Kurdzeka Aliaksandr, Russia, Doctor of Veterinary Medicine
Khentov Viktor Yakovlevich, Russia, Doctor of Chemistry
Kushaliyev Kaisar Zhalitovich, Kazakhstan, Doctor of Veterinary Medicine
Mambetullaeva Svetlana Mirzamuratovna, Uzbekistan, Doctor of Biological Sciences
Manasaryan Grigoriy Genrihovich, Armenia, Doctor of Engineering Sciences
Martirosyan Vilena Akopovna, Armenia, Doctor of Engineering Sciences
Miryuk Olga Alexandrovna, Kazakhstan, Doctor of Engineering Sciences
Nagiyev Polad Yusif, Azerbaijan, Ph.D. of Agricultural Sciences
Nemikin Alexey Andreevich, Russia, Ph.D. of Agricultural Sciences
Nenko Nataliya Ivanovna, Russia, Doctor of Agricultural Sciences

Ogirko Igor Vasilievich, Ukraine, Doctor of Engineering Sciences

Platov Sergey Iosifovich, Russia, Doctor of Engineering Sciences

Rayiha Amenzade, Azerbaijan, Doctor of architecture

Shakhova Irina Aleksandrovna, Uzbekistan, Doctor of Medicine

Skopin Pavel Igorevich, Russia, Doctor of Medicine

Suleymanov Suleyman Fayzullaevich, Uzbekistan, Ph.D. of Medicine
Tegza Alexandra Alexeevna, Kazakhstan, Doctor of Veterinary Medicine
Zamazy Andrey Anatolievich, Ukraine, Doctor of Veterinary Medicine
Zhanadilov Shaizinda, Uzbekistan, Doctor of Medicine

Proofreading Kiristin Theissen
Cover design Andreas Vogel
Additional design Stephan Friedman
Editorial office Premier Publishivng S.L.O.

Praha 8 - Karlin, Ly¢kovo ndm. 508/7, PSC 18600
E-mail: pub@ppublishing.org
Homepage: ppublishing.org

Austrian Journal of Technical and Natural Sciences is an international, German/English/Russian language, peer-reviewed journal. It is published bi-

monthly with circulation of 1000 copies.

The decisive criterion for accepting a manuscript for publication is scientific quality. All research articles published in this journal have undergone a rigor-

ous peer review. Based on initial screening by the editors, each paper is anonymized and reviewed by at least two anonymous referees. Recommending the

articles for publishing, the reviewers confirm that in their opinion the submitted article contains important or new scientific results.

Premier Publishing s.r.o. is not responsible for the stylistic content of the article. The responsibility for the stylistic content lies on an author of an article.

Instructions for authors

Full instructions for manuscript preparation and submission can be found through the Premier Publishing s.r.o. home page at:

http://ppublishing.org.

Material disclaimer

The opinions expressed in the conference proceedings do not necessarily reflect those of the Premier Publishing s.r.0,, the editor, the editorial board, or the

organization to which the authors are affiliated.

Premier Publishing s.r.o. is not responsible for the stylistic content of the article. The responsibility for the stylistic content lies on an author of an article.

Included to the open access repositories:

HAYUHAR BNEKTRPOMHAR
BHBNAOTEKA

() ULrICHSWER"
il ' LIBRARY.RU

© Premier Publishing s.r.o.

CYBERLENINKA Google

All rights reserved; no part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, me-
chanical, photocopying, recording, or otherwise, without prior written permission of the Publisher.

Typeset in Berling by Ziegler Buchdruckerei, Linz, Austria.
Printed by Premier Publishing s.r.o., Vienna, Austria on acid-free paper.



CONCEPTUAL MODEL FOR REPAIR SUPPORT FOR BAKERY ENTERPRISE

Section 1. Information technology

https://doi.org/10.29013/AJT-21-5.6-3-5

Limanska Nataliia Vladimirovna,

Senior lecturer, Department of Informatics
National University of Food Technologies
E-mail: limanskaya.nv@gmail.com

Hrybkov Serhii Vitaliiovich,

PhD, Associate Professor, Department of Information Systems

National University of Food Technologies
E-mail: sergio_nuft@i.ua

CONCEPTUAL MODEL FOR REPAIR SUPPORT
FOR BAKERY ENTERPRISE

Abstract: In order to evaluate the behaviour of the decision-making system to determine different

strategies for its functioning, a method for designing a model of a real system and conducting

experiments on it has been proposed.

The definition of the quantitative component of the repair team is presented, and the conceptual

model of the busyness of the repair team of the bakery during the work shift is described.

Keywords: repair team, bakery, model.

Introduction

The technological development of the bakery
industry depends in particular on a set of measures
that include technical, economic, organisational
procedures designed to improve the operability
of the bakery. The planning method can improve
not only the technological level of the production
equipment, but also increase the volume of produc-
tion, by raising the productivity of labour and en-
suring maximum use of fixed assets.

The modern equipment in the bakery has
a sufficiently high level of reliability. But dur-
ing operation the condition of the equipment is
constantly under the influence of various factors,
operating modes and conditions. This reduces its
operational reliability and increases the probabil-
ity of failures [1].

The use of manufacturing capacities, labour and
material resources, planning, incentives and im-
provement of working conditions —all these actions
lead to improvement of internal management system
of bakery enterprises.

The authors proposed in [1] a simulation model
of the repair team enterprise, 3D model of equip-
ment repair process and model of repair department
of bakery, based on simulation software Anylogic,
allow us to conclude the effective number of workers
in the repair team. But they make it possible to carry
out analysis of workload of worker of repair brigade
during work shift.

In work [2] authors offer a simulation model of the
process of repair service of technological equipment,
which is developed in CPN Tools, based on Petri net.
The model allows the chief engineer to react promptly
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Section 1. Information technology

to the impact of indicators obtained during the prelim-
inary stages of visualisation and verification of results,
and to form the schedule of the department’s work
leaving the availability of equipment. The disadvan-
tage of the developed model is its focus on the esti-
mation of technical maintenance, which increases the
reliability of equipment operation, but doesn’t keep
records of the equipment that needs re-repairs.

The task of production management in the con-
dition of continuity of labor processes, remains
relevant despite the fact that the need to plan and
record the work of employees repair department of
bakery enterprise, the organization of their working
relationships in the team when applying labour stan-
dards has been considered by various scientists.

Objects and research methods. The effective-
ness of the repair of technical equipment in the hol-
acracy can be determined by the reduction of time
spent on repair work, saving parts needed for the
repair of equipment elements. With the continuous
improvement of the qualifications of workers in the
repair department there will be an increase in labour
efficiency and savings in wage funds, as well as mate-
rial resources.

When organizing the work of the repair team to
determine its optimal composition, administration
must assign to it a certain amount of work and range
of equipment, production area.

To quantify the team composition the following
formula can be used:

wW=—, (1)

wt

where

L - is amount of labour resources at the site in
which repairs are carried out,

A ,—is amount of working time of an employee
of the repair department.

In this case, it is necessary to define the amount
of work, taking into account the characteristics of
technical equipment of technological line of bakery,
labour intensity of each stage of work and produc-
tion plan of the enterprise.

The authors proposed to develop a conceptual
model, i.e. an abstract model that defines the cause-
and-effect relationships inherent in the studied sub-
ject. It is necessary to:

« define the objectives of the simulation;

« form the quality criteria of the system that is

being modelled;

« detail the model depiction;

o describe the input/output variables and pa-

rameters of the model;

« select functional dependencies that describe

the behaviour of variables and parameters;

« describe the constraints;

« describe the conceptual model [4].

The model provides the formation of a request for
repair of equipment for one repair team, which cre-
ates a queue for repair work. The worker of the team
can be free or busy with repair work. If the worker is
free, the worker executes the request from the queue.
The request for repair is allocated according to the
first-in-first-out principle and, after completion, is
sent to the quality check of the work done, where,
following Bernoulli’s principle of the distribution of
random variables, it is considered completed or sent
for revision to the beginning of the queue of requests
awaiting repair. Because it is necessary to fulfil all the
repair orders received, the request can be processed
the required number of times.

The model shows the workload of the work team
during the shift, the number of completed repairs,
the number of repairs the team failed to cope with
and the number of fixes sent for revision.

Conclusion

In order to create effective models, one of the
most important tasks of control system design must
be realised. Namely, to identify the many environ-
mental elements that are worth including in a system
model that exists or is being built.

The developed model will ensure the reduction
of costs of repair team maintenance, optimal use of
working time as well as other parameters, connected
with maintenance of technical equipment of bakery.
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Abstract. The article discusses technologies for using CI/CD in distance learning. Research is

underway to determine the merits of this approach.

Keywords: distance learning, ci/cd, technical disciplines.

Distance learning is one of the most important
and effective areas for the development of education,
which encourages students to work independently.
With the proper organization of distance learning in
all technical disciplines, particular attention should
be paid to the establishment of a well-developed
laboratory workshop. There are several reasons for
relevance. Firstly, it is explained by the epidemiologi-
cal situation prevailing in our country and around
the world and the unwillingness of the participants
in the educational process to master modern infor-
mation technologies for organizing the educational
process in a remote form. Secondly, the developed
software tools will help teachers simply conduct lab-
oratory work, and students will quickly master the
means in which they will be conducted. And in the
end, we can talk about optimizing the educational
process: a remote format involves the use of Inter-
net technologies and opens up new opportunities
for continuing education and learning.

The object of the study is laboratory workshops
on the discipline “Distributed Information Process-
ing Systems” (DIPS). The fundamentally proposed
approach can be extended to other disciplines of
IT areas.

The subject of the study is the method of remote
performance of laboratory work on DIPS and modi-
fication recommendations of laboratory workshops.

My research aims to improve laboratory work
by automating checks in the discipline of DIPS by
students using continuous integration/continuous
deployment (CI/CD) technologies [1].

The Department of Automation and Computer
Engineering uses a testing system of its own develop-
ment in the educational process, which automates
the validation of the operability of program code de-
veloped by students. CI/CD can be a good addition
to the verification system, as it will reduce the burden
on inspections and allow you to test more complex
software solutions that require additional services,
such as API + DB. A particularly relevant study for
undergraduate training.

The main steps I want to highlight to build a CI\
CD test of the student’s work.

1. Assembly, with compiled languages — compila-
tion, with the interpreted — installation of an inter-
preter and additional libraries.

2. Modular testing is an optional type of testing,
the tests of which can be written by a student. It is
optional only because it is not the dominant type of
testing in our system, but it can increase the likeli-
hood of detecting conflicts between acceptance test-
ing and the logic of the code itself.

3. Acceptance testing is a set of tests written by
a teacher that allows you to verify the success of the
student’s code. It is the dominant type of testing.
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Acceptance testing—— Basic Workflow configuration

—»Uploading a template to the repository

Figure 1. Instructor’s sequence of actions

fork of the configured repository | aboratory work — Uploading the completed job to the repository — View the report

Figure 2. Student Action Sequence

I believe that CI is most suitable for training,
since it has fewer “extra” stages. By extra stages, I un-
derstand: deployment of the project (Staging), as
well as deployment in the industrial environment.
They are not required to check the student’s code,

due to the lack of the need to deploy his project on
any servers permanently.

For example, take the discipline “Distributed
Information Processing Systems” and the task is to
implement CRUD methods in a ready-made teacher
template.

Figure 3. Example of acceptance testing

.github

Figure 4. Basic Workflow Example
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The first step is to develop a template using a ver- The template includes:

sion control system that has the built-in ability to — Acceptance testing is developed by the teach-
CI/CD (GitHub, GitLab, Bitbucket) or use a sepa- er and is the main criterion for evaluating the
rate platform that uses CI/CD. In the example, I use student’s work.

GitHub. GitHub is a platform that stores various — Configuration of basic workflow with manda-
GIT repositories on its many servers. A template is tory checks.

a repository that has written tests and customized The second step is to fork the configured teacher
automated checks (CI/CD). repository and perform lab work in the configured

environment.

The third step is to load the completed job and
view the report.

Figure 5. Sample report on passing all tests

The results of the study suggest that theuse of CI/  plex software components. Automation of the manual
CD is an excellent option for testing the laboratory =~ manualinspection function of the instructor improves
work of students based on the development of com-  the quality of the remote laboratory workshop.
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Abstract. To obtain new sorbents, polyvinyl chloride was synthesized by modification with dissolved
diphenylamine in dimethylsulfoxide and dimethylformamides, and the structure of the resulting sorbent was
studied by IR spectroscopy. Using IR spectroscopy and elementary analysis, the structure of diphenylamine-
modified polyvinyl chloride was determined.
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Introduction

The bond of sulfur with oxygen (S = O) in the
DMSO molecule forms a dipole, ensuring its infinite
solubility in water, as well as causing a high solubility
of water-soluble substances in DMSO itself. Hydro-
gen bonds are easily formed between water mole-
cules and DMSO, which are more stable than hydro-
gen bonds between water molecules. This leads to a
decrease in crystal formation when the biomaterial
freezes, thereby ensuring cryoprotectiveness [1]

Ion exchange materials are widely used in vari-
ous fields such as pharmaceuticals, petrochemicals,
hydrometallurgy and water treatment. The most im-
portant of them are the purification of natural and
waste waters from cations, separation and separation
of rare and precious metals and biologically active
substances [2; 3].

When using ion exchange processes in practice,
it is necessary to take into account the kinetic prop-
erties of the sorbent, which indicate its porosity. In
this case, the study of the phase of termination of
mass transfer is necessary to select the optimal pro-
cess conditions, such as temperature, hydrodynamic
parameters, and fractional composition of the resin.
In ion exchange resins, sorption is a complex and
multistep process, and usually the limiting stages
determine the overall rate of the process [4].

The reactions of chemical transformation of PVC
have been studied in both homogeneous and hetero-
geneous processes, in an organic medium and in aque-
ous solutions, in suspensions, in the swollen state, in a
melt, and in solvent/nonsolvent systems [5].

A heterogeneous cation exchange membrane
based on polyvinyl chloride-styrene-butadiene-rub-
ber was obtained. To improve the osmotic proper-
ties of the membrane, 5% Fe NiO, was added, and
the permeability to divalent ions improved with in-
creasing concentration of the additive. The modified
membranes showed a higher permeability for diva-
lent ions than for monovalent ones [6].

The composition of the product obtained in
this study was analyzed in an elementary way. This

method of analysis is intended for the qualitative and
quantitative determination of the elemental com-
position of liquid, solid and gaseous substances and
materials. The elemental composition of a substance
must be known to control raw materials used in any
production, production, as well as finished products.

In this study, polyvinyl chloride was dissolved in
dimethyl sulfoxide and its reaction with diphenyl-
amine was studied to modify it with complexing re-
active compounds. Their composition and properties
have been determined. The composition of the result-
ing product was investigated by IR spectral analysis.

These works show the urgency of the problem of
obtaining new sorption materials based on polyvinyl
chloride.

The aim of this study is to obtain a diphenyl-
amine-modified polyvinyl chloride sorbent and to
study its structure by IR spectroscopy and elemental
analysis.

Experimental part

Modification of polyvinyl chloride with di-
phenylamine

6.25 g (0.1 mol) of a solution of polyvinyl chlo-
ride and 80 ml of dimethyl sulfoxide were introduced
into a three-necked flask equipped with a mechanical
stirrer, and 16.9 ml (0.1 mol) of diphenylamine were
added dropwise with heating and stirred at 80 °C.
Then the temperature was raised to 100-110 °C. Af-
ter stirring for another 2.5-3 hours at this tempera-
ture, a solid resinous mass was formed, which was
transferred into porcelain dishes, dried in an oven
at a temperature of 55-60 C for 4 hours. The dried
polymer was ground into powder, and low molecu-
lar weight substances were washed with 5% aqueous
potassium hydroxide solution, and then washed with
distilled water until the pH value was close to neutral
(phenolphthalein indicator). The washed sorbent,
which is a gel-like substance of yellow-brown color,
was dried in air. Was obtained 16.44 g of a sorbent
with a moisture content of 16%. The reaction yield is
84%. The obtained sorption material partially swells
in water, does not dissolve in organic solvents.
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Research results and their discussion

Samples of the synthesized sorbents, pressed into
a pellet with KBr, were investigated by IR spectros-
copy using a SHIMADZU IR Fourier spectrometer
(Japan) (range 400-4000 cm™, resolution 4 cm™).

The interpretation of the spectra was carried out us-
ing the basic software that implements the automatic
measurement of spectra, has a means of graphical
display of spectra and their fragments and forms the
work with the library of user spectra (Fig. 1).
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Figure 1. IR spectrum of the synthesized sorbent.

In the IR spectrum of the obtained complexing
sorbent, the vibration frequencies were observed in
v(NH) 3410 ox! v, (HRC=CH,) 2972 s, (CH,)
2908 CM’I, (CH,) + (CN) 1668 em, 8 (N-CH )
1425 ol v, (CH ) 1313 em! v (C- OH) 1244 cr!
v(C-0) 1026w’ ,v(POC) 956 cv! areas. And this
proves the modification of polyvinyl chloride with
diphenylamine.

To confirm the chemical composition of the syn-
thesized sorbent, an elemental analysis was carried
out on the basis of the Center for Advanced Tech-
nologies of the Ministry of Innovative Development
of the Republic of Uzbekistan, the results of which
are presented in (Table 1).
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Table 1. Results of elemental analysis of the synthesized sorbent (sorbent weight — 60 mg)

Chemical elements in the Estimated Found
sorbent mg % mg %
Nitrogen 4.3 7.2 4.1 6.83
Carbon 48.46 80.7 48.65 81.08
Hydrogen 4.02 6.7 3.82 6.37
Chlorine 3.22 5.4 3.43 5.72

As follows from the table, the polyvinyl chlo-
ride matrix was modified with diphenylamine and

structure of modified polyvinyl chloride with diphe-
nylamine can be summarized as follows:

a complexing sorbent was obtained. The proposed

As aresult of the studies carried out, a technique
for obtaining a sorption material by modifying poly-
vinyl chloride with diphenylamine has been worked

CHZ—CH-l |-CH2 CH-l
]

N y

Cl

Conclusion out. The chemical composition and the proposed
structure of the sorbent were established using the

methods of elemental analysis and FTIR spectros-
copy-
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THE SYNTHESIS OF PHTHALIMIDOMETHYLIC
ETHERS OF ALIPHATIC CARBOXYLIC ACIDS

Abstract. Amidoalkylating reagents containing the phthalimide group are used in the synthesis of

difficult to obtain primary amines and complex heterocyclic compounds. These types of amidoalkyl-

ating compounds are a suitable reagent for nucleophilic substitution reactions in acidic environments

due to their resistance to acids. Reactions of amidoalkylating reagent N-hydroxymethylphthalimides

with aliphatic carbonic acids were also carried out in benzene solvent and sulfuric acid catalyst. It

was found that the yield of products obtained with N-hydroxymethylphthalimide was lower than

the yield of reaction with N-f-hydroxyethylphthalimide. The structure of the obtained compounds

was proved by analysis of their IR and NMR'H spectra.

Keywords: N-hydroxymethylphthalimide, haloacetic acid, halogen acetic acid ester, amidoal-

kylation.

Introduction

Phthalimides are imide derivatives of phthalic
anhydride and are widely used in both industry and
pharmaceuticals. Phthalimides belong to the group
of cyclic imides and have the characteristic chemi-
cal properties of two carbonyls bound to common
nitrogen. Among cyclic non-aromatic nitrogen
heterocycles, phthalimides are an interesting class
of compounds that are widely used. Phthalimide
contains a functional group of imides and can be
considered as nitrogen analogues of anhydrides or
diacyl derivatives of ammonia. Such compounds are
obtained as a result of various organic synthetic pro-
cesses [1,2-4],[2,2-6].

The chemistry of heterocyclic compounds is one
of the most complex branches of organic chemistry.
Heterocyclic compounds play an important role

in biological processes, and researchers are trying
to understand the chemistry of heterocyclic com-
pounds to improve the quality of daily life [3, 1-2].
The structural diversity and biological importance of
nitrogen-containing heterocyclic compounds have
made them attractive targets for synthesis over many
years. The construction of highly structured hetero-
cyclic compounds seems to be important and signifi-
cant. S-membered N-heterocycles are of particular
interest in the pharmaceutical industry because they
are found in the main constituents of several drugs.
Among heterocyclic briquettes, phthalimides have
special biological significance and have been noted
as herbicides, insecticides, anti-inflammatory agents,
and antioxidants [4, 1-5]. Typically, in organic syn-
thesis, they are used as starting materials and in-
termediates for the synthesis of various bioactive
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compounds. The use of phthalimides as a group to
protect primary amines has been extensively studied
in the chemical literature, particularly for a-amino
acids [5, 1-3]. Modified phthalimides are mainly
used as organic building materials in organic syn-
thesis and can be used in the preparation of bioac-
tive compounds, i.e. antibacterial, analgesic, plant
growth regulator, as well as in the dye industry [6,
1-4]. Typically, N-phthalimide derivatives are syn-
thesized in many ways using reductions in organic
solvents by condensing the amine with phthalic an-
hydride [2,2-6]. Due to their favorable photophysi-
cal and electrochemical properties, phthalimides un-
dergo various high-efficiency photodecarboxylation
reactions [7, 1-5].

These transformations have been used in the syn-
thesis of biologically active additives as well as mac-
rocyclic compounds. N-acetoxifalimides are multi-
faceted representatives of imidyl and alkyl radicals
by photodecarboxylation and have since been used
for various binding reactions [8, 1-5].

It is possible to obtain esters with different bio-
logical activity through the amidoalkylation reaction
of acids using hydroxyalkylimides, as well as to syn-
thesize heterocyclic compounds with complex struc-
ture, in addition, primary amines, which are difficult
to obtain [9, 1-4].

Therefore, chemists are particularly interested in
the synthesis of esters of halogenic acids containing
the phthalimide group and the study of its proper-
ties. We also carried out esterification reactions with
N- (B-hydroxyethyl) phthalimide and N-methylol-
phthalimide with monochlorine, mono bromine,
mono iodic acid, trifluoric, trichloroacetic acid.

Research methods. In the synthesis of esters,
amidoalkylation reactions of acids with methyllfalta-
limide, which is occupied by the phthalimide group,
were used. The course of the reactions and the purity
of the product were checked on thin-layer chroma-
tography. The structure of the obtained new sub-
stances was determined using PMR-spectroscopy,
IR-, chromato-mass spectrometry.

For the experiments, the primary alcohol was
synthesized in the literature according to certain
methods:

(H) o)
|
C C
N\ H,0, ¢
/NH + CHzO — NCHQOH
i
I
O 0]

N-Methylolftalimide T eiing =136-138 °C,Rf =
= 0,52 (silulfol system benzene: acetone = 3: 1).

We performed all the reactions in a round-bot-
tomed flask equipped with a reverse cooler mount-
ed on a tripod, a water collector, and a mechanical
stirrer. The flask was filled with N- (hydroxymeth-
ylphthalimide and carbonic acid (1: 1.1 ratio) ben-
zene as a solvent and a small amount of sulfuric acid
as a catalyst. The reaction was carried out by heating
in a magnetic stirrer for 4-7 hours (until the calcu-
lated amount of water was separated). After the water
separation was complete, the reaction mixture was
cooled and water was poured over it. The precipitate
from the mixture was filtered and separated. The sub-
stance was recrystallized.

Monobromoacetic acid phthalimidomethy-
lephir is a white crystalline substance, yield 54%,
T ing = 7880 °C, Rf = 0.75 (silulfol, benzene-ace-
tone system 3: 1). IR spectrum sm-1721, 798(d=C-
H, ArH), 1496(vC=C, ArH), 3024,3061(vC-H),
1707, 3454 (nas-CO-NH-), 2962 (nasCH,), 1749,
1771(n-CH,-COOR), 1169(n-C-O-) NMR'H-
spectr 8= 4,47 ppm (2H, N-CH ), 8= 2,9 ppm (2H,
2BrH2), §= 6,7-7,25 ppm (4H, ArH).

Monochloroacetic acid phthalimidomethy-
lephir is a white crystalline substance, yield 59%,.

meting = 87 °C, Rf = 0.81 (silulfol, benzene-ace-
tone system 3: 1). IR spectrum sm™ 711, 726 (d=
= C-H, ArH), 1383(vC=C, ArH), 2956(vC-H),
1717, 3488(nas-CO-NH-), 1405(nasCH), 1717,
1782(n-CH,-COOR), 1138(n-C-O-). YaMR'H-
spectr 8= 3,2 ppm (2H, N-CH,), 8= 5,3 ppm
(2H, CI-CH,), 8= 6,70-7,25 ppm (4H, ArH).
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Phthalimidomethylephyric monohydric acid
is a light yellow crystalline substance, yield 43%,
T ting = 137 °C, Rf = 0.79 (silulfol, benzene-ac-

etone system 3: 1). IR spectrum sm™ 725, 798
(d=C-H, ArH), 1390(vC=C, ArH), 2957(vC-H),

1703, 3437(nas-CO-NH-), 1390(nCH,),
1703,1770(n-CH,-COOR),  1247(n-C-O-).
PMR'H-spectr 8= 4,47 m.u.da (2H,N-CH,), §= 5,37
ppm (2H, J-CH,), 8= 6,75-7,30 ppm (4H, ArH).

T 0
O O
C\ I H,S0,4 ¢ I
N—CH,-OH + HO—C—X N—CH,-O—C—X
// benzene
C -Hzo ﬁ
I
O O

Phthalimidomethylephir of trichloroacetic
acid is a white crystalline substance, yield 49%,
Tmelting= 178 °C,Rf = 0.68 (silulfol, benzene-acetone
system 3: 1). IR spectrum sm™ 734,845 (d=C-H,
ArH), 1667 (vC=C, ArH), 2963(vC-H), 1704,
3467 (nas-CO-NH-), 1349(nCH,), 1772 (n-CH.-
-COOR), 1165(n-C-O-). NMR'H-spectr 8=
=5,01 ppm (2H,N-CH,), 8= 6,8 ppm (2H, O-CH),
8= 6,7-7,3 ppm (4H, ArH).

i
C 0)
N |
N—CH,~OH + HO—C—X
/
i
O X=-CCls, -CFj
Results and discussion
The substituent nature of carbonic acid is im-
portant in the production of carbonic esters. If the
substituent has an electron donor property, the
positive charge value on the carbon atom of the
carboxyl group decreases and O-nucleophilic ex-

vinegar pKa = 4.76,

capril pKa = 4.88,

chlorinated pKa = 2.86,

dichlorvinegar pKa= 1.29,

triftorvinegar pKa = 0.23,

As a result, the penetration of the amidoalkylat-
ing reagent is facilitated. This means that in acetic
acid held by strong acceptor atoms, o-nucleophil

X:-CH2C1, -CHzBI', -CHzl

C
N I
- N—CH, O—C—X
-H2O C/

Phthalimidomethylephir of triphosphoric acid
is a white crystalline substance, yield 50%, T cting =
=92-93 °C, Rf = 0.84 (silulfol, benzene-acetone
system 3: 1). IR spectrum sm™ 712 (d=C-H, ArH),
1706 (vC=C, ArH), 1720, 3485 (nas-CO-NH.),
1304(nCH,), 1720 (n-CH,-COOR), 1146,1091(n-
~C-O-). NMR'H-spectr 8= 4,47 ppm (2H,
N-CH,), 8= 6,73 ppm (2H, O-CH,), 8= 6,7-
7,25 ppm(4H, ArH).

i

H,S0,

benzene

change becomes difficult. We know that monochlo-
roacetic acid reacts more easily than acetic acid.
This is due to the increase in the value and acidity of
the positive charge of carbon in the carboxyl group
when a single hydrogen in acetic acid is substituted
for chlorine:

propion pKa = 4.88,

adipine 1) pKa = 4.42,2) pKa = 5.28,

brominated vinegar pKa = 2.86,

trichlorvinegar pKa= 0.65,

tribromvinegar pKa = 0.66.
substitution is easier than in other homologues
and the yield is higher. As the ether formation is
reversible, the release of water from the reaction

15



Section 2. Chemistry

medium is also important as the equilibrium shifts
to the right. The amidoalkylating reagent N-p-
hydroxyethylphthalimide can also form oxon com-

O

< H
N— CH,-CH-OH + H' \ d /
N—CH,CHyOH + H — >

C C/ oo H

O

Hence, aproton solvents or solvents that re-
move water as an azeotropic mixture can be used
for the nucleophilic substitution reaction. The use
of benzene as a solvent in amidoalkylation reac-
tions with N-B-hydroxyethylphthalimide gives
good results. Synthesis of phthalimidoethyl es-
ter of monochloric acetic acid is carried out un-
der the conditions of the reaction of synthesis of

i

N i
@i /N—CHTCHTOH + HO—C—X
C

I
O

plexions and decrease nucleophilic properties under
the influence of large amounts of catalysts or proton
solvents, such as primary alcohols:

p-acetoxyethylphthalimide, the complex ester is
formed with 84% yield. If the resulting water is re-
moved from the reaction medium using benzene,
the product is found to be 98% productive. The
ether yield of the complex formed by the produc-
tion of monounsaturated acetic acid for the reac-
tion is 82%, and the yield of phthalimidoethyle
ether of trifluoric acetic acid is 83% [10, 1-4]:

0
O
H,;50, C\ [
— N—CH,~-CH,—0O—C—X
benzene /
-Hzo C
|
(0]

X:-CH2C1, —CHzI, -CF3

There is also a slight decrease in the amount of
esters formed by the reaction of halogenated acetic

i

N i
N—CH,-OH + HO—C—X
C/

acids with N-methylolftalimide (59%, 54%, 43%,
50%, 49%):

0
O
H,S04 C\ I
N—CH,-0—C—X
benzene /
-HzO C

O X=CH,CI, -CH,Br, -CH,I, -CCl;, -CF;  ©

As aresult of the attraction of the electrons of the
methylene group N-methylfthalimide to the two car-
bonyl groups, the carbon-oxygen bond is weakened
and the O-nucleophilic properties are reduced. As a
result, it can be assumed that N-methylphthalimide
reacts not as a primary alcohol but as a tertiary alco-
hol. Therefore, the amidoalkylation reaction of halo-
gen acetic acids with N-methylolphthalimide under
conditions selected for synchronous bimolecular

substitution was somewhat lower. The formation of
esters can be considered as independent of the acid-
ity of acetic acid products.

Conclusion

As a result of amidoalkylation reactions of car-
boxylic acids with N-hydroxymethylphthalimides,
phthalimidoalkyl esters of monochlorine, mono-
bromine and monohydric acetic acid and phthalimi-
doalkyl esters of trifluoric trichloroacetic acid were
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synthesized. It was shown that the yield of the syn-  though N-hydroxymethylphthalimide is a primary
thesized esters was formed according to the nature  alcohol, it reacts with carbonic acids as a tertiary
of the reagents and solvent obtained for the esteri-  alcohol in its reactions in a benzene solvent.
fication reaction. It has also been shown that al-

10.
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