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Аннотация. В статье приведены данные по изучению и подробно интерпретированы N-2- 
винилоксиэтил-№-аминотиомочевины (2.1-2.6). Соединения (2.3, 2.4 и 2.6) были исследованы на 
антимикробную, гепатопротекторную, фунгицидную и афицидную активности. Установлено, что 
2(винилокси)этилтиосемиркарбазид изоникотиновой кислоты (2.6) обладает антимикробной активностью 
по отношению к грибам Candida albicans и фунгицидной активностью. Подавление роста грибка Botrytis 
cinerea составляет 69-73%. 2-(Винилокси)этиланабазинотиомочевина (2.4) показала афицидную активность с 
подавлением роста бахчевой и персиковой тлей на 84,2%. Соединения (2.1, 2.3-2.6) представляют собой 
хорошо кристаллизующиеся бесцветные соединения, а тиомочевина (2.2) -  маслообразное общество, хорошо 
растворимые в органических растворителях.
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The article presents the results of analysis and detailed interpretation of N-2-hydroxy ethyl vinyl-N'-amino thio 
urea (2.1-2.6). The compounds (2.3, 2.4 and 2.6) were tested for antimicrobial, hepatoprotective, and fungicidal 
activity aphicidal. 2 (vinyloxy) etiltiosemirkarbazid isonicotinic acid is found to have (2.6) an antimicrobial activity 
against fungi Candida albicans and fungicidal activity. Suppression of growth of the fungus Botrytis cinerea is 69­
73%. 2- (vinyloxy) etilanabazinotiourea (2.4) showed aphicidal activity to inhibit the growth of melon and peach 
aphids by 84.2%. The compounds (2.1, 2.3-2.6) are well crystallized colorless compounds and thiourea (2.2) is an oil 
company. They are readily soluble in organic solvents.

A t present improving the fundamental concepts o f  organic chemistry, reactivity, stereochemistry and 
conformational analysis is accompanied by the necessity o f  finding new organic substances with useful 
pharmacological properties, also establishing "structure o f  organic compounds - properties". In this 
respect, vinyl ethers substituted with various groups are unique starting materials for fine organic 
synthesis, not traditional products and advanced materials for new technologies.

The derivatives o f  the vinyl ether m ono ethanolamine is used as intermediate compounds in the 
synthesis o f  substances having analgesic, psychotropic and radio protective properties [1]. The study o f
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the physiological activity revealed that mono ethanolamine vinyl ether derivatives have a hypotensive and 
spasmodic effect [2, 3].

One o f  the representatives o f  the vinyl ether containing isothiocyanate group is 2- vinyl oxy ethyl 
isothio cyanate (1), that represents high functional m onom er and a semi-product with unique synthetic 
capabilities o f  vinyl ethers and isotihocyanates [4]. Reacting vinyl oxy ethylisothiocyanate (1) with the 
aromatic diols o f  (pyrocatechol, resorcinol, hydroquinone, 2,3-dihydosnaphthaline, di-n-hydroxyl phenyl 
propane) in electrophilic conditions (0.25-0.5 m ass%  CF3CO2H, °C, 0.5 -2 h) leads to quantitative results 
in bis-acetol with isothiocyanate groups [5].

Interest in the selected object is that the chemistry compounds based on vinyl oxy ethyl isothio 
cyanate (1) in m any ways is still relatively little-studied sphere and is o f  great interest in searching new 
biologically active substances.

To search new biologically active substances we carried out the condensation reaction o f  vinyl oxy 
ethyl isothio cyanate (1) with amines, alkaloid anabasine, cytisine and salsolin and also isonicotinic acid 
hydrozide, which exhibits a strong anti-tuberculosis effect and antagonizes nicotinamide - a factor o f 
oxidizing restoring processes inside cells [6,7]. So we reasonably decided to combine thiourea fragments 
with the structure o f  the molecule amines (alkaloid, hydrozide). Highly reaction o f  NH-group in 
combination with carbomide (carbonate) urea function makes the N-vinyl oxy productive urea and 
thiourea valuable monomers [6-10].
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The compounds (2.1,2.3-2.6) are well crystallized colorless compounds, and thiourea (2.3) is an oil 
well soluble substance in organic solvents.

The composition, structure and identity o f  the synthesized compounds are confirmed by elemental 
analysis, IR  spectroscopy and thin-layer chromatography.

In IR  spectrum o f  connection (2.6) there are characteristic strips o f  absorption answering to the 
fluctuations o f  functional groups NH-, NH-CS, CH2=CH and - C=S in areas o f  3460-3440, 1510-1500, 
1645-1621 o f  cm-1 and 1350-1300 cm-1 respectively.

X-ray diffraction study o f  anabazino vinyl oxy ethyl amino thiourea molecule (2.4) is held to 
determine the spatial structure o f  the synthesized thiourea derivatives o f  mono ethanol amine vinyl ether 
(2.1-2.6). The general form o f  the molecule (2.4) is shown in Figure 1.
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The synthesized compounds (2.3, 2.4 and 2.6) have been tested for hepatoprotective activity in South 
Kazakhstan State M edical Academy under the guidance o f  the head o f  department o f  pharmacology, 
pharmacotherapy with a course o f  clinical pharmacology by the following scientists as MD, professor 
Ormanova N .J (Shymkent); on aphicidal, the fungicidal activity in the biotechnology lab o f  Kazakhstan 
scientific institute o f  healthcare (Almaty) D. Geshtovta N .Y  and Ph.D. Tem resheva I.I; for antimicrobial 
activity in the Karaganda State M edical University, associate professor o f  Immunology, allergy from 
m icrobiology Abdulina G.A.

H epatopro tective  activity
The object o f  the study was a thiourea derivative o f  mono ethanol amine vinyl ether N -(N ’- 

vinyloxyethyl thiocarbamoil) cytosine (2.3).
The experiment was carried out on white mongrel rats o f  both sexes, and laboratory mice. A  single 

intraperitonal injection o f  a 50% oil solution o f  carbon tetrachloride in a dose o f  0.6 ml / 100 g o f  body 
w eight induced acute toxic hepatitis in rats. Drugs were made one hour before intoxication and the 4th 
day. Slaughtered animals were studied on the 5th day. Hepatoprotective activity o f  the compound was 
evaluated by cytolytic activity o f  the products o f hepatocytes -  AT, AST, LAP.

The functional activity o f  the liver was determined by thymol. Detoxication activity o f  hepatocytes 
was evaluated by hexenal sample. A t the same time the m orphological changes o f  hepatocytes (histology) 
were studied.

Experiment results show that the content o f  ATL, AST, LAP is increased to 90%, 50% and 82% in 
acute toxic hepatitis induced by carbon tetrachloride, and respectively, indicators o f  thym ol test are 
increased more than 3 times. It was found out that the compound (2.3) has not shown hepatoprotective 
activity in health care cases.

A phicidal activity
The object o f  the study was a compound (2.4).
Initial assessment o f aphicidal activity o f  the tested compound (2.4) was conducted on m elon aphids 

in the laboratory. Am ount o f  30-50 insects were placed in petri dishes (4 times o f  repetition) on a filter 
paper and sprayed (concentration o f  0.02 %) from the spray liquid at a rate o f  1.5 ml per dish. W ater is 
served as a control liquid. Registration o f  the insects death was carried out in 24 hours after processing, 
and the m ortality rate o f  the pest was determined by variants. Compounds providing the highest level o f  
destruction o f  insects were tested by further object SK50.

Evaluation o f  aphicidal action o f  the compound (2.4) had been carried out in laboratory on melon and 
peach aphids. The leaves o f  cucumber plants and peas, respectively populated with pest were sprayed 
from a spray in certain concentrations o f tested compound (2.4), at the rate o f  the working fluid was 1 ml.
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Pests were replaced in a petri dish on filter paper moistened with water. The insects’ death was recorded 
in 24 hours after the processing, the calculation o f  biological effectiveness had been conducted by 
Abbott formula [11] with the correction o f  death o f  insects in control. W ater is served as a control liquid.

As a result o f  laboratory biological evaluation it has been found out that the compound (2.4) at a 
concentration o f  0.01% provides suppression o f  aphid to 84.2%. in laboratory vegetation tests.

T he fungicidal activity
Sterilized by filtration on a machine o f  Nolgene system and aseptically injected into Chapek agar 

m edium at various concentrations new thiourea derivative mono ethanolamine vinyl ether - 2  vinyl oxy 
ethyl thiosem icarbazid isonicotinic acid (2.6) received study. Phytopathogenic fungi: Fusarium 
oxysporum and Botrytis cinerea were used as test cultures. The fungicidal activity was evaluated by the 
intensity o f  the developm ent o f  m icroorganisms on the medium in comparison with the control options 
without introducing the test compounds.

The analysis found out that the tested in vitro compound (2.6) has a pronounced fungicidal activity 
against the growth o f  a plant pathogenic fungus Botrytis cinerea (growth inhibition is o f  69-73% percent), 
in an embodiment o f  Fusarium oxysporum (growth inhibition is o f  58-65% percent).

A ntim icrob ial activity
The object o f  the study was a compound (2.6).
The antimicrobial activity o f  (2.6) was studied by the procedure described in generally accepted 

method [12] for antibiotics. The sensitivity o f  microorganisms to the compound was determined by the 
method o f serial dilutions in a liquid nutrient medium. The following strains o f  microorganisms as 
S.aureus 505, P.vulgaris 1, P.aeruginosa ATC 464, E .co liM - 17, B.subtilis A C C C -6633 , and also clynical 
strains S.agalactae, C.albicans were used for investigation.

The antimicrobial activity was studied in a num ber o f  divisible concentration tests o f  (2.6) 8.0; 4.0; 
20; 10; 0.5; 0.25 and 0.125 m g/ ml within known limits.

In parallel the nutrient medium (2.6) for sterility and control o f  the preparation is tested. For the 
cultivation o f S.aureus, P.vulgaris, E.coli, B.subtilis the peptone m eat agar; for that o f S .agalactae  1% o f 
glucose broth; for C.albican Saburo liquid medium are used.

The minimal bactericidal concentration was evaluated visually in the lack o f  growth o f 
m icroorganisms in liquid nutrient medium. For the evaluation o f  minimal bactericidal concentration 
transplantation was produced from tubes where there was no visual growth on dense nutrient medium: 
S.aureus for yolk-salt agar; E.coli the Endo medium; P.vulgaris, P.aeruginosa, B.subtilis the peptone 
m eat agar; S.agalactae the blood-sugar agar. Candida albicans Saburo liquid medium.

The minimal bacteriostatic concentration was estimated turbidimetrically, by comparing the 
intensities o f  the microorganism growth on liquid nutrient media. Research analysis were stated by 
spectrometer, nutrient medium in accordance with the concentration served as a control.

So 2-vinyl oxy ethyl thiosem icarbazid isonicotinic acid has antifungal effect against Candida 
albicans. The minimal bacteriostatic concentration o f  the compound to the tested strain was 0.125 m g/ ml 
and the minimal germicidal concentration was 0. 25 m g/ ml-1.

REFERENCES

[1] Praliyev K.D., Yu V. To., Sokolov D.V., Khokhlova E.I. Synthesis and a stereochemical name of a phenyletinit 1-(2 
ethoxyethyl) - 3 - methylpiperidine - 4 - she//Chemical - pharm. journal -  1986. - V. 20, №. 6. -  P. 679-683. (in Russ.).

[2] Stroganova A.T., Bolshakova S. A., Tuzhilkova T.N., Amosov S.V., Ivanov N. I., Tarasova O. A., Alpert M. L. 
Synthesis and studying of antibeam activity of dithiocarbamates//Chemical - pharm. journal - 1990. - V. 24, №. 2. -  P. 143-145. 
(in Russ.).

[3] Atavin A.S., Ignatyeva M. A., Sluggish E.P., Trofimov B. A., Kuznetsov I.G., Maximov S.M., L.A's Kroner. The 
simple vinyl air containing epoxygroup. Message 3. Synthesis and choline similar properties vinyl - (2-oxy-3-aminopropoksi) -  
the alkilovykh of air//Izv. Academy of Sciences of the USSR. It is gray. chemical -  1969. -  №. 2. -  P.428-434.2. (in Russ.).

[4] Trofimov B. A. Heteroatomic derivatives of acetylene. - M.: Science, 1981. -  319 p. (in Russ.).
[5] Ergozhin E.E., Praliyev K.Zh. VEMEA -  reagent of a universal purpose//Sb. "A state and prospects of production of 

organic materials on the basis of raw material resources of the Central Kazakhstan". - Karaganda, 1997. -  P. 19-21. (in Russ.).
[6] Millers N.N., Volkov A.I., Korotkova O. A. Pesticides and environment. - M.: Chemistry, 1977. -240 p. (in Russ.).

44



ISSN 2224-5286 Серия химии и технологии. № 3. 2016

[7] Mozolis V. V., Yokubaytite S. P. Synthesis of the N-replaced thiourea//Achievements of chemistry. - 1973. -  V. 42, 
Edition 7. -  P. 1310-1324. (in Russ.). (in Russ.).

[8] Fazylov S.D., Gazaliyev A.M., Baykenova G.G., Kudaybergenov S. Zh. New alkaloidny derivatives of 
dithiocarboamine acid//Tr. Inter@ science conf., "Science and education -  "Kazakhstan-2030" conducting a strategy factor. -  
Karaganda, 2001. -  Edition 2. -  Page 359-361. (in Russ.).

[9] Fazylov S.D., Gazaliyev A.M., Kudaybergenova S. Zh. Interaction the alkaloid of dithiocarboamine of acids with 
monochloroacetic acid//JOH. -  2002. -  V.72, Edition 2. -  Page 349. (in Russ.).

[10] Baykenova G.G., Kudaybergenov S. Zh., Aubakirova A.Zh. The new N-replaced thiourea//International science 
symposium devoted to 100-year anniversary of the academician Bekturov A.B. -  Almaty. -  2001. -  P. 58. (in Russ.).

[11] Geshtovt N. Yu. Entomopathogenic mushrooms. Biotechnological aspects. - Almaty: Gylym, 2002. -  287p. (in Russ.).
[12] Navashin S.M., Fomina I.P. Rational antibiotic treatment (reference book), 4th edition. -  M.: Moscow, 1983. -  495 p. 

(in Russ.).

ЛИТЕРАТУРА

[1] Пралиев К.Д., Ю В.К., Соколов Д.В., Хохлова Е.И. Синтез и стереохимимя фенилэтинилирования 1-(2- 
этоксиэтил)-3-метилпиперидин-4-она //Хим.-фарм.журн. -  1986. - Т. 20, № 6. -  С. 679-683.

[2] Строганова А.Т., Большакова С.А., Тужилкова Т.Н., Амосова С.В., Иванова Н.И., Тарасова О.А., Альперт М. Л. 
Синтез и изучение противолучевой активности дитиокарбаматов //Хим.-фарм.журн. - 1990. - Т. 24, № 2. -  С. 143-145.

[3] Атавин А.С., Игнатьева М.А., Вялых Е.П., Трофимов Б.А., Кузнецов И.Г., Максимов С.М., Крон Л.А. Простые 
виниловые эфиры, содержащие эпоксигруппу. Сообщение 3. Синтез и холиноподобные свойства винил-(2-окси-3- 
аминопропокси)-алкиловых эфиров //Изв. АН СССР. Сер. хим. -  1969. -  № 2. -  С. 428-434.2

[4] Трофимов Б.А. Гетероатомные производные ацетилена. - М.: Наука, 1981. -  319 с.
[5] Ергожин Е.Е., Пралиев К.Ж. ВЭМЭА -  реагент многоцелевого назначения //Сб. «Состояние и перспективы 

производства органических материалов на базе сырьевых ресурсов Центрального Казахстана». - Караганда, 1997. - С.19-21.
[6] Мельников Н.Н., Волков А.И., Короткова О.А. Пестициды и окружающая среда. - М.: Химия, 1977. - 240с.
[7] Мозолис В.В., Йокубайтите С.П. Синтез N-замещенных тиомочевин //Успехи химии. - 1973. -  Т. 42, Вып.7. -  

С.1310-1324.
[8] Фазылов С.Д., Газалиев А.М., Байкенова Г.Г., Кудайбергенова С.Ж. Новые алкалоидные производные 

дитиокарбаминовой кислоты //Тр. Межд. науч. конф. "Наука и образование -  ведущий фактор стратегии "Казахстан- 
2030". -  Караганда, 2001. -  Вып.2. -  С.359-361.

[9] Фазылов С. Д., Газалиев А.М., Кудайбергенова С.Ж. Взаимодей-ствие алкалоиддитиокарбаминовых кислот с 
монохлоруксусной кислотой //ЖОХ. -  2002. -  Т.72, Вып.2. -  С.349.

[10] Байкенова Г.Г., Кудайбергенова С.Ж., Аубакирова А.Ж. Новые N-замещенные тиомочевины //Межд. науч. 
симпозиум, посвященный 100-летнему юбилею академика Бектурова А.Б. -  Алматы. -  2001.- С.58.

[11] Гештовт Н.Ю. Энтомопатогенные грибы. Биотехнологические аспекты. - Алматы: Гылым, 2002. -  287 с.
[12] Навашин С.М., Фомина И.П. Рациональная антибиотикотерапия (справочник), 4-е издание. -  М.: Москва, 1983.

-  495 с.

1\-2-ВИНИЛОКСИЭТИЛ-1\-АМИНОТИОМОЧЕВИНА МОНОЭТАНОЛАМИННЩ ВИНИЛД1 ЭФИР 
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А. М. Газалиев, А. Т. Такибаева, С. К. Кабиева, А. А. Дудкина, Ж.Б. Рахимберлинова

ТYЙiндi сездер: винилоксиэтилизотиоцианат, анабазин, №2-винилоксиэтил-№- аминотиомочевина, 
моноэтаноламиннщ винивд эфирi

Макалада №2-винилоксиэтил-№-аминотиомочевина (2.1-2.6) тольщтай сипатталган жэне оны зерттеу бойынша 
мэлiметтер келтршген. ^осылыстар (2.3, 2.4 жэне 2.6) микробка карсы гепатопротекторлы, фунгицидп жэне афицидп 
белсендшжке зерттелдг Изоникотин кышкылыныц 2(винилокси)этилтиосемиркарбазидi (2.6) Candida albicans зендерше 
катысты микробка карсы жэне фунгицидл белсендiлiкке ие болатыны аныкталды. Botrytis cinerea зендершщ eсуiн 69­
73% токтатады. 2-(Винилокси)этиланабазинотиомочевина (2.4) бакша жэне шабдалы битшщ eсуiн 84,2% токтатуын 
есепке алганда, афицидп белсендiлiктi кeрсеттi. ^осылыстар (2.1, 2.3-2.6) оцай кристалданатын TYссiз косылыстар 
болып табылады, ал тиомочевина (2.2) -  органикалык ерiткiштерде жаксы еритын май тэрiздi -  зат.
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