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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and 

technologies scientific journal has been accepted for indexing in the Emerging Sources Citation 
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate 
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation 
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of 
Science offers to researchers, authors, publishers, and institutions sets it apart from other 
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in 
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant 
and influential content of chemical sciences to our community. 

 
 
Қазақстан Республикасы Ұлттық ғылым академиясы "ҚР ҰҒА Хабарлары. Химия және 

технология сериясы" ғылыми журналының Web of Science-тің жаңаланған нұсқасы Emerging 
Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл индекстелу барысында 
Clarivate Analytics компаниясы журналды одан әрі the Science Citation Index Expanded, the Social 
Sciences Citation Index және the Arts & Humanities Citation Index-ке қабылдау мәселесін 
қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Химия және технология сериясы  Emerging 
Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті және беделді химиялық ғылымдар 
бойынша контентке адалдығымызды білдіреді.   

 
 
НАН РК сообщает, что научный журнал «Известия НАН РК. Серия химии и технологий» был 

принят для индексирования в Emerging Sources Citation Index, обновленной версии Web of Science. 
Содержание в этом индексировании находится в стадии рассмотрения компанией Clarivate 
Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, the Social 
Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science предлагает качество и 
глубину контента для исследователей, авторов, издателей и учреждений. Включение Известия 
НАН РК в Emerging Sources Citation Index демонстрирует нашу приверженность к наиболее 
актуальному и влиятельному контенту по химическим наукам для нашего сообщества. 
  



ISSN 2224-5286                                                                                                                                                     1. 2020 
 

 
3 

 
Б а с    р е д а к т о р ы 

 
х.ғ.д., проф., ҚР ҰҒА академигі   

М.Ж. Жұрынов 
 
 

Р е д а к ц и я   а л қ а с ы: 
 

Ағабеков В.Е. проф., академик (Белорус)  
Волков С.В. проф., академик (Украина)  
Воротынцев  М.А. проф., академик (Ресей) 
Газалиев А.М. проф., академик (Қазақстан)  
Ергожин Е.Е. проф., академик (Қазақстан) 
Жармағамбетова А.К. проф. (Қазақстан), бас ред. орынбасары 
Жоробекова Ш.Ж. проф., академик (Қырғыстан)  
Иткулова Ш.С. проф. (Қазақстан) 
Манташян А.А. проф., академик (Армения)  
Пралиев К.Д. проф., академик (Қазақстан)  
Баешов А.Б. проф., академик (Қазақстан)  
Бүркітбаев М.М. проф., академик (Қазақстан)   
Джусипбеков У.Ж. проф. корр.-мүшесі (Қазақстан)   
Молдахметов М.З. проф., академик (Қазақстан)  
Мансуров З.А. проф. (Қазақстан)   
Наурызбаев М.К. проф. (Қазақстан) 
Рудик В. проф., академик (Молдова)  
Рахимов К.Д. проф. академик (Қазақстан)   
Стрельцов Е. проф. (Белорус) 
Тәшімов Л.Т. проф., академик (Қазақстан)   
Тодераш И. проф., академик (Молдова) 
Халиков Д.Х. проф., академик (Тәжікстан)  
Фарзалиев В. проф., академик (Әзірбайжан) 

 
 
 
«ҚР ҰҒА Хабарлары. Химия және технология сериясы».   
ISSN 2518-1491 (Online),  
ISSN 2224-5286 (Print) 
Меншіктенуші: «Қазақстан Республикасының Ұлттық ғылым академиясы» Республикалық қоғамдық 
бірлестігі (Алматы қ.) 
Қазақстан республикасының Мәдениет пен ақпарат министрлігінің Ақпарат және мұрағат комитетінде 
30.04.2010 ж. берілген №1089-Ж мерзімдік басылым тіркеуіне қойылу туралы куәлік 
 
Мерзімділігі: жылына 6 рет. 
Тиражы: 300 дана. 
 
Редакцияның мекенжайы: 050010, Алматы қ., Шевченко көш., 28; 219, 220 бөл.; тел.: 272-13-19; 272-13-18, 
http://chemistry-technology.kz/index.php/en/arhiv 
 
 

© Қазақстан Республикасының Ұлттық ғылым академиясы, 2020 
 
Типографияның мекенжайы: «NurNaz GRACE», Алматы қ., Рысқұлов көш., 103. 

 
 



News of the Academy of sciences of the Republic of Kazakhstan 
  

   
4  

 
Г л а в н ы й   р е д а к т о р 

 
д.х.н., проф., 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: 
 

Агабеков В.Е. проф., академик (Беларусь)  
Волков С.В. проф., академик (Украина)  
Воротынцев  М.А. проф., академик (Россия) 
Газалиев А.М. проф., академик (Казахстан)  
Ергожин Е.Е. проф., академик (Казахстан) 
Жармагамбетова А.К. проф. (Казахстан), зам. гл. ред. 
Жоробекова Ш.Ж. проф., академик (Кыргызстан)  
Иткулова Ш.С. проф. (Казахстан) 
Манташян А.А. проф., академик (Армения)  
Пралиев К.Д. проф., академик (Казахстан)  
Баешов А.Б. проф., академик (Казахстан)  
Буркитбаев М.М. проф., академик (Казахстан)   
Джусипбеков У.Ж. проф. чл.-корр. (Казахстан)   
Мулдахметов М.З. проф., академик (Казахстан)  
Мансуров З.А. проф. (Казахстан)   
Наурызбаев М.К. проф. (Казахстан) 
Рудик В. проф.,академик (Молдова)  
Рахимов К.Д. проф. академик (Казахстан)   
Стрельцов Е. проф. (Беларусь) 
Ташимов Л.Т. проф., академик (Казахстан)   
Тодераш И. проф., академик (Молдова) 
Халиков Д.Х. проф., академик (Таджикистан)  
Фарзалиев В. проф., академик (Азербайджан)  

 
 
 
«Известия НАН РК. Серия химии и технологии».   
ISSN 2518-1491 (Online),  
ISSN 2224-5286 (Print) 
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 №10893-Ж, выданное 30.04.2010 г. 
 

Периодичность: 6 раз в год 
Тираж: 300 экземпляров 
 

Адрес редакции: 050010, г. Алматы, ул. Шевченко, 28; ком. 219, 220; тел. 272-13-19; 272-13-18, 
http://chemistry-technology.kz/index.php/en/arhiv 

 
 © Национальная академия наук Республики Казахстан, 2020 

 

Адрес редакции: 050100, г. Алматы, ул. Кунаева, 142, 
 Институт органического катализа и электрохимии им. Д. В. Сокольского,  
 каб. 310, тел. 291-62-80, факс 291-57-22, e-mаil:orgcat@nursat.kz 
Адрес типографии: «NurNaz GRACE», г. Алматы, ул. Рыскулова, 103. 



ISSN 2224-5286                                                                                                                                                     1. 2020 
 

 
5 

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

 
doctor of chemistry, professor, academician of NAS RK 

М.Zh. Zhurinov  
 
 

E d i t o r i a l   b o a r d: 
 

Agabekov V.Ye. prof., academician (Belarus)  
Volkov S.V. prof., academician (Ukraine)  
Vorotyntsev М.А. prof., academician (Russia) 
Gazaliyev А.М. prof., academician (Kazakhstan)  
Yergozhin Ye.Ye. prof., academician (Kazakhstan) 
Zharmagambetova А.K. prof. (Kazakhstan), deputy editor in chief 
Zhorobekova Sh.Zh. prof., academician ( Kyrgyzstan)  
Itkulova Sh.S. prof. (Kazakhstan) 
Mantashyan А.А. prof., academician (Armenia)  
Praliyev K.D. prof., academician (Kazakhstan)  
Bayeshov А.B. prof., academician (Kazakhstan)  
Burkitbayev М.М. prof., academician (Kazakhstan)   
Dzhusipbekov U.Zh. prof., corr. member (Kazakhstan)   
Muldakhmetov М.Z. prof., academician (Kazakhstan)  
Mansurov Z.А. prof. (Kazakhstan)   
Nauryzbayev М.K. prof. (Kazakhstan) 
Rudik V. prof., academician (Moldova)  
Rakhimov K.D. prof., academician (Kazakhstan) 
Streltsov Ye. prof. (Belarus) 
Tashimov L.Т. prof., academician (Kazakhstan)   
Toderash I. prof., academician (Moldova) 
Khalikov D.Kh. prof., academician (Tadjikistan)  
Farzaliyev V. prof., academician (Azerbaijan)  

 
 
 
News of the National Academy of Sciences of the Republic of Kazakhstan. Series of chemistry and technology.  
ISSN 2518-1491 (Online),  
ISSN 2224-5286 (Print) 
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 10893-Ж, issued 30.04.2010  
 

Periodicity: 6 times a year  
Circulation: 300 copies  
 

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19; 272-13-18,  
http://chemistry-technology.kz/index.php/en/arhiv 
 
 

© National Academy of Sciences of the Republic of Kazakhstan, 2020 
 
 

Editorial address:  Institute of Organic Catalysis and Electrochemistry named after D. V. Sokolsky 
 142, Kunayev str., of. 310, Almaty, 050100, tel. 291-62-80, fax 291-57-22,  
 e-mаil: orgcat@nursat.kz 
Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.  



ISSN 2224-5286                                                                                                                                                     1. 2020 
 

 
37 

N E W S 
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN 

SERIES CHEMISTRY AND TECHNOLOGY 

ISSN 2224-5286      https://doi.org/10.32014/2020.2518-1491.5 

Volume 1, Number 439 (2020), 37 – 46 
 

 
UDC 547.94; 548.737 
 

O.A. Nurkenov1,4, Zh.S. Nurmaganbetov1,2, T.M. Seilkhanov3, 

S.D. Fazylov1, V.M. Manasheva4, A.R. Zhasymbekova4, A.S. Serikbolov4 
 

1Institute of Organic Synthesis and Coal Chemistry the Republic of Kazakhstan, Karaganda; 
2Karaganda Medical University, Kazakhstan; 

3Sh. Ualikhanov Kokshetau State University, Kazakhstan; 
4Karaganda State Technical University, Kazakhstan 

nurkenov_oral@mail.ru, nzhangeldy@mail.ru, tseilkhanov@mail.ru, iosu8990@mail.ru,  
manasheva-venera@mail.ru, aigera-93-93@mail.ru, aidar1996@mail.ru 

 

SYNTHESIS AND STRUCTURED N-ACYL AND THIOUREA 
DERIVATIVES CITIZINE AND ANABAZINE 

 
Abstract. This work presents the results of studies on the chemical transformation of the alkaloids molecules 

cytisine and anabazine to obtain their N-cinnamoyl derivatives, as well as possible ways for their further 
modification. The optimal conditions for the preparation of N-cinnamoylcytisine and N-cinnamoylanabazine in the 
acylation reactions of alkaloids with cinnamoyl chloride are considered. Hydrazinolysis of the resulting N-
cinnamoylcytisine and N-cinnamoylanabazine was carried out. It was shown that the interaction of acrylamide 
derivatives of alkaloids with hydrazine hydrate in ethanol leads to the formation of the corresponding pyrazole 
derivatives resulting from the intramolecular cyclocondensation of hydrazones of N-cinnamoyl derivatives. By the 
interaction of cinnamoylisothiocyanate with the above alkaloids, new thiourea derivatives are synthesized. The 
structures of the synthesized compounds were studied by 1H and 13C NMR spectroscopy, as well as by the data of 
two-dimensional spectra of COSY (1H-1H) and HMQC (1H-13C). The values of chemical shifts, multiplicity, and 
integrated intensity of 1H and 13C signals in one-dimensional NMR spectra were determined. Using spectra in the 
formats COSY (1Н-1Н) and HMQC (1Н-13С), homo- and heteronuclear interactions were established, confirming the 
structure of the studied compounds. 

Key words: alkaloid, cytisine, anabazine, chemical transformation, N-acyl moiety, acid chloride. 
 
Introduction 
Interest in research on the chemical transformation of the alkaloids cytisine and anabazine is due to 

the wide spectrum of biological activity of their derivatives. To date, a large number of derivatives of 
alkaloids of cytisine and anabazine with various groups at the nitrogen atom have been synthesized [1-13]. 
The development of research on the search for new bioactive compounds has prompted us to synthesize a 
number of cinnamoyl derivatives of the above alkaloids. Many cinnamoyl derivatives are recommended 
for use as promising drugs for the treatment and / or prevention of arterial and/or venous thrombosis, acute 
coronary syndromes, restenosis, stable angina, cardiac arrhythmias, myocardial infarction, hypertension, 
heart failure, stroke [14, 15]. Lipoic acid (lipoate, vitamin N) is an important antioxidant; it plays the role 
of coenzyme in oxygen metabolism, especially in the pyruvate dehydrogenase complex [16]. The work of 
a number of researchers showed [14] that, when a hydrogen atom is replaced with nitrogen by acyl 
radicals, toxicity decreases and interesting biological properties manifest. There is a report in the literature 
of the authors of [17] who studied the reaction of the interaction of cytisine with cinnamic acid chloride in 
toluene, and the final product was obtained in low yield (45%). In the literature there is no information 
about obtaining a similar derivative of anabazine. 
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Results and discussions 
Continuing studies on the modification of the cytisine and anabazine molecules, we synthesized their 

new acyl derivatives by reaction with acid chlorides of 5-[(3R)-dithiolan-3-yl]pentanoic (lipoic) and 3-
phenylacrylate (cinnamoyl chloride) acids. The acylation reactions were carried out in absolute benzene in 
the presence of triethylamine under cooling. As the results of studying these reactions have shown, the 
interaction reactions in benzene proceed smoothly and lead to the formation of N-acyl derivatives of 
anabazine 1, 3 and cytisine 2, 4 with satisfactory yields.  

 

 

 
 
The synthesized compounds 1, 2 are oils, and 3, 4 are white crystalline substances readily soluble in 

organic solvents. 
The structure of compounds 1-4 was confirmed by IR, 1H and 13С NMR spectroscopy, two-

dimensional spectra of COSY (1H-1H) and HMQC (1H-13C). 
In the IR spectra of compounds 1-4, the absorption bands of amide carbonyl appear in the regions of 

1648 and 1643 cm-1, respectively. 
In the 1H NMR spectrum of compound 1 in a broadband, high-field, twelve-proton multiplet at 1.05-

1.83 ppm the alicyclic and aliphatic protons N-16, 16, 15, 15, 14, 14, 8, 8, 6, 6, 4, 4 were located. In a 
four-proton multiplet at 2.35-2.43 ppm the aliphatic protons H-7, 7, 9, 9 were located. In the broadened 
singlet signals, H-17ax protons, 3.58 - H-5, 3.75 - H-17eq, 5.76 - H-13 and 7.34 ppm were located at 2.82. 
- H-22. The remaining protons were located in multiplet signals at 3.09-3.14 (2Н, Н-3, 3), 7.53–7.55 (1Н, 
Н-23), and 8.37-8.42 ppm. (2H, H-19, 21). 

In the 13C NMR spectrum of compound 1, the signals of the dithiolan fragment appeared at 38.64 (С-
3), 40.02 (С-4) and 56.74 (С-5) ppm. The carbon atoms of the aliphatic chain appeared at 25.21 (C-8), 
27.55 (C-7), 32.88 (C-9) and 34.76 (C-6) ppm. The carbon nuclei of the piperidine and pyridine nuclei 
resonated at 26.01 (C-16), 29.03 (C-14), 42.06 (C-17), 48.96 (C-13), 124.11 (C-22), 134.95 (C-23), 
135.60 (С-18), 148.11 (С-19) and 148.65 (С-21) ppm. Carbon atoms of the carbonyl group C-10 were 
observed at 172.05 ppm. 
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The structure of compound 1 was also confirmed by two-dimensional HMQC NMR spectroscopy 
(1H-13C), which allows one to establish spin-spin interactions of a heteronuclear nature (Fig. 1). The 
observed correlations in the molecule are presented in the diagram. Heteronuclear interactions of protons 
with carbon atoms through one bond were established using 1H-13C HMQC spectroscopy for the following 
pairs present in the compound: Н14-С14 (1.39, 29.71), Н15-С15 (1.53, 20.41), Н8-С8 (1.52, 25.70), Н6-С6 
(1.53, 35.53), Н4-С4 (1.83, 40.03, Н9-С9 (2.44, 33.48), Н17-С17 (2.83, 42.69), Н5-С5 (3.59, 57.33), Н17-С17 
(3.80, 42.60), Н13-С13 (5.76, 49.54), Н22-С22 (7.35, 124.57), Н23-С23 (7.55, 135.36), Н19,21-С19,21 (8.43, 
148.45). 

 

  

Figure 1 – The correlation scheme in the spectrum  
of HMQC compound 1 

Figure 2 – The correlation scheme in the spectrum  
of HMQC compound 3 

 
From an analysis of 1H NMR spectra of N-cinnamoylanabazine (3) and N-cinnamoylcytisine (4), one 

can assume the presence of several N-CO and CO-CH = CH-C6H5 isomers rotational in bonds. Since the 
barriers of these rotations are not large, they can lead to both the registration of spectra from several 
conformers and simply to a substantial broadening of the lines of the spectrum. In some cases, this did not 
allow the unambiguous assignment of signals. 

The 1H NMR spectrum of compound 3 was studied in most detail, where the piperidine cycle signals 
manifested themselves as multiplets at 1.30-1.42 (1Н, Н11ax), 1.54-1.57 (2H, Н11eq,10ax), 2.36-2.46 (1H, 
Н12ax) and 3.43-3.46 ( 1H, H9ax) ppm and broadened singlets at 1.79 (1H, H10eq), 2.87 (1H, H12eq), 4.22 (1H, 
H9eq) and 5.87 (1H, H7) ppm. Unsaturated aliphatic protons H15 and H16 resonated with a multiplet in the 
region of 7.56–7.69 ppm. Aromatic phenyl and pyridine protons manifested themselves as multiplets at 
7.30-7.34 (5H, H5,18,19,21,22), 7.56-7.69 (2H, H4,20) and 8.44-8.47 (2H, H2.6) ppm. 

In the 13C NMR spectrum of compound 3, the signals of the carbon atoms of the piperidine ring 
appeared at 19.72 (C11), 26.19 (C10), 27.61 (C12), 48.23 (C9) and 49.84 (C7) ppm. The carbon atoms of the 
phenyl and pyridine fragments are observed at 124.13 (C5), 128.58 (C3), 128.80 (C20), 129.23 (C19,21), 
130.05 (C18,22), 134.92 (C4), 135.68 (C17), 148.28 (C6) and 148.65 (C2) ppm. Signals with chemical shifts 
at 118.83 and 142.68 ppm. correspond to carbon atoms in the double bond of C15 and C16, respectively. In 
the field of a weak field at 166.27 ppm the carbon atoms of the C13 carbonyl group were resonated.  

The structure of compound 3 was also confirmed by two-dimensional HMQC NMR spectroscopy 
(1H-13C), which allows one to establish spin-spin interactions of a heteronuclear nature (Figure 2). The 
observed correlations in the molecule are presented in the diagram. Heteronuclear interactions of protons 
with carbon atoms through one bond were established using 1H-13CHMQC spectroscopy for the 
following pairs present in the compound: Н11-С11 (1.56, 20.37), Н10-С10 (1.60, 26.65), Н12-С12 (2.34, 
28.02), Н9-С9 (4.24, 42.78), Н7-С7  (5.90, 50.36), Н5-С5 (7.31, 124.58), Н18,19,20,21,22-С18,19,20,21,22 (7.28, 
129.33), Н15-С15 (7.60, 119.22), Н4-С4 (7.55, 135.27), Н16-С16 (7.56, 143.13) и Н2,6-С2,6 (8.45, 148.86). 

The chemical shifts of the cinnamoyl moieties associated with the anabazine and cytisine groups are 
similar in the 1H and 13C NMR spectra. A slight predominance of the mesmeric effect of the cytisine 
fragment leads to a slight shift to the weakly field region of the signals of the cinnamoyl fragments in 
compound 4 as compared with derivative 3. Thus, the olefin protons of the cinnamoyl group H15 and H16 
of compound 4 appear at 6.49-6.75 and 7.16-7.64 ppm. respectively, whereas similar olefin protons of 
compound 3 resonate in one region at 7.56-7.69 ppm. The same situation is observed for free-standing C13 
carbonyl atoms: in the spectrum of compound 3, they appeared at 166.27 ppm, and in the case of 
compound 4, at 165.65 ppm. 
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The cyclocondensation reaction of hydrazines with α, β-unsaturated ketones is an important synthetic 
approach to the preparation of 1,2-azoles. Some pyrazole derivatives exhibit the properties of analgesics 
and platelet aggregation inhibitors [18], have a strong antibacterial [19] and anesthetic [20] effect. 

In order to further study the properties and possibilities of transformation of the obtained N-
cinnamoylanabazine (3) and N-cinnamoylcytisine (4), we studied their interaction with hydrazine hydrate. 
It was found that the interaction of acrylamide derivatives 3, 4 with hydrazine hydrate in ethanol leads to 
the formation of the corresponding pyrazole derivatives 5 and 6, which are formed, possibly as a result of 
intramolecular cyclocondensation of the intermediate hydrazones formed. 

 

 
In the 1H NMR spectrum of compound 6 in the most strongly field region of the spectrum at 1.87-

1.99 ppm two-proton multiplet manifested cytisine protons H-18. In the broadband multiplet at 2.25-3.33 
ppm the six-proton multiplet resonated with the cytisine protons H-8, H-16 and H-7 and the pyrazole 
protons H-4. In the next five-proton multiplet at 3.58-4.63 ppm. the cytisine protons H-17 and H-9 and the 
other pyrazole proton H-5 were located. At 6.11-6.20 ppm protons H-12 and H-14 of the pyrazole ring 
resonated with a two-proton multiplet. In the seven-proton multiplet at 6.97-7.64 ppm housed the cytisine 
proton H-13, the proton of the amino group H-1 and the aromatic protons H-20-24.                                                             

In the 13C NMR spectrum of compound 6, the signals of carbon atoms of cytisine rings are observed 
at 25.80 (C-18), 27.52 (C-8), 33.76 (C-16), 48.75 (C-9), 49.18 (C-7), 51.21 (С-17), 105.27 (С-14), 116.31 
(С-12), 139.30 (С-13), 150.19 (С-15) and 170.85 (С-11) ppm. Signals with chemical shifts at 34.79, 
52.82, and 162.64 ppm. correspond to carbon atoms C-4, C-5 and C-3, respectively. Carbons of the 
aromatic ring appeared at 126.32 (С-22), 128.51 (С-21, 23), 129.25 (С-20, 24) and 141.62 (С-19) ppm. 

The structure of compound 6 was also confirmed by two-dimensional HMQC (1H-13C) NMR 
spectroscopy, which allows one to establish spin-spin interactions of a heteronuclear nature. The observed 
correlations in the molecule are shown in Figure 3. Heteronuclear interactions of protons with carbon 
atoms through one bond were found for pairs: Н18-С18 (1.88, 26.44), Н8-С8 (2.44, 28.40), Н16-С16 (2.52, 
34.62), Н7-С7 (2.74, 48.79), Н4-С4 (3.10, 34.89), Н5-С5 (4.22, 53.55), Н17-С17 (4.43, 51.92), Н9-С9 (4.53, 
48.45), Н14-С14 (6.15, 105.77), Н12-С12 (6.21, 117.00), Н21,23-С21,23 (7.09, 129.08), Н22-С22 (7.12, 126.67), 
Н20,24-С20,24 (7.32, 129.32) и Н13-С13 (7.28, 139.80). 

 

 
 

Figure 3 – The correlation scheme in the spectrum of HMQC compound 6 
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NMR spectroscopic study of the obtained pyrazole derivatives 5 and 6 showed that the anabazine and 
cytisine fragments mainly retain their regions of chemical shifts in the 1H and 13C NMR spectra upon 
transition from cinnamoyl derivatives to pyrazole. 

In order to expand the possibility of functionalization of cytisine and anabazine molecules, it was 
interesting to synthesize new thiourea derivatives 7, 8 by interaction with cinnamoylisothiocyanate. 
Cinnamoylisothiocyanate was prepared by reacting cinnamic acid chloride with potassium thiocyanate in 
acetone under heating. The obtained cinnamoylisothiocyanate reacted with anabazine and cytisine to form 
the corresponding derivatives 7 and 8. 

 
 
The resulting target products 7, 8 are well crystallized white crystalline substances with moderate 

solubility in organic solvents. 
The structure and individuality of the synthesized compounds 7, 8 were confirmed by IR, 1H NMR 

spectroscopy and thin-layer chromatography. 
In the IR spectra of the synthesized compounds 7, 8, there is an absorption band in the region of 1465 

and 1550 cm-1, characteristic of the C=S group, absorption bands of the amide group of C(O)NH appear in 
the region of 1691 and 1689 cm-1. The intense spectrum of the amide group (N-C=O) cytisine alkaloid in 
the 1648 cm-1 region is present in the IR spectrum of compound 8. 

In the 1H NMR spectrum of compound 7, the piperidine cycle signals manifested themselves as 
multiplets at 0.99-1.00 (Н10ax), 1.31-1.34 (Н11ax), 2.52-2.55 (Н12eq) and 3.00-3.05 (Н9ax) ppm. Unsaturated 
protons H18 and H19 resonated with doublets at 6.87 (3J 16.0 Hz) and 7.65 (3J 15.6 Hz) ppm. Aromatic 
phenyl and pyridine protons were manifested by broadened singlets at 7.39 (Н5,22,23,24), 7.86 (Н4) and 8.66 
(Н2) and doublets at 7.58 (Н21,25, 3J 6.4 Hz) and 8.47 (Н6, 3J 4.1 Hz ) ppm The proton of the H15 amide 
bond resonated with a broadened singlet in the weakest field of the spectrum at 10.85 ppm. 

In the 13C NMR spectrum of compound 7, the signals of the carbon atoms of the piperidine cycle 
appeared at 18.99 (C11), 26.02 (C10), 27.49 (C12), 48.27 (C9) and 59.00 (C7) ppm. Carbon atoms of the 
phenyl fragment are observed at 128.49 (C21,25), 129.60 (C22,24), 130.83 (C23) and 133.35 (C20) ppm. The 
carbon atoms of the pyridine ring resonated at 124.11 (C5), 134.93 (C3,4), 148.52 (C2) and 148.65 (C6) 
ppm. Signals with chemical shifts at 120.80 and 143.27 ppm correspond to carbon atoms in the double 
bond of C18 and C19, respectively. In the field of a weak field at 162.64 and 181.61 ppm. the amide and 
thioamide carbon atoms of C16 and C13 resonated, respectively. 

The structure of compound 7 was also confirmed by two-dimensional NMR spectroscopy HMQC 
(1H-13C). The proposed correlation scheme is presented in the scheme. 

In the analysis of 1H NMR spectra of compounds 7, 8, characteristic proton signals for the alkaloid 
part are observed. Moreover, the anabazine and cytisine fragments mainly retain their regions of chemical 
shifts in the 1H and 13C NMR spectra, as is the case with cinnamoyl compounds 3, 4 and pyrazole 5, 6 
nature. 

Thus, for the first time, we obtained new N-acyl and thiourea derivatives of anabazine and cytisine, 
investigated the possibilities of their further chemical transformation into new potentially bioactive 
substances. 
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Experimental part 
1H and 13C NMR spectra of compounds 1-8 were recorded on a JNM-ECA Jeol 400 spectrometer 

(frequencies 399.78 and 100.53 MHz, respectively) using a DMSO-d6 solvent. Chemical shifts are 
measured relative to the signals of residual protons or carbon atoms of DMSO-d6. The reaction progress 
and the purity of the obtained compounds were monitored by thin layer chromatography on SilufolUV-
254 plates in isopropyl alcohol-ammonia-water 7:2:1, ethanol-chloroform 1:4 systems. The plates showed 
iodine vapor. The reaction products were isolated by recrystallization or column chromatography on 
alumina. All solvents used in the work were purified and absolutized by standard methods [21]. 

General procedure for the preparation of N-lipoylanabazine (1) and N-lipoylcytisine (2). To a 
solution of 1.425 g (8.78 mmol) of anabazine or 1.67 g (8.78 mmol) of cytisine, 1.22 ml (8.78 mmol) of 
triethylamine in 50 ml of benzene, a solution of 1.974 g (8.78 mmol) of lipoyl chloride [obtained from 4.5 
g (21.95) was added with stirring mmol) of lipoic acid and 3.264 g (27.43 mmol) of thionyl chloride] 
dissolved in 25 ml of benzene. The reaction mixture was stirred for 3 hours at room temperature until a 
precipitate formed. The precipitate was filtered off, the mother liquor was evaporated, the residue was 
chromatographed on silica gel (eluent: benzene-chloroform). 0.92 g (64.56%), lipoylanabazine (1) and 
1.28 g (76.60%), lipoylcytisine (2) were isolated as yellowish thick oils. 

N-Cinnamoylanabazine (3). To a solution of 3 g (18.49 mmol) of anabazine in 150 ml of benzene, 
2.57 ml (18.49 mmol) of triethylamine and a solution of 3.08 g (18.49 mmol) of cinnamoyl chloride in 50 
ml of benzene were added with stirring. The reaction mixture was stirred for 3 hours at room temperature 
until a precipitate formed. The precipitated precipitate of triethylamine hydrochloride was filtered off, the 
mother liquor was evaporated, and the residue was chromatographed on alumina (eluent benzene, 
benzene-ethyl acetate, 100:1). Received 2.87 g (95.6%), N-cinnamoylanabazine (3) in the form of white 
crystals with so m.p. 95-98°C. 

N-Cinnamoylcytisine (4). To a solution of 1.14 g (6.0 mmol) of cytisine in 50 ml of benzene, 0.6 g 
(6.0 mmol) of triethylamine and a solution of 1 g (6.0 mmol) of cinnamoyl chloride in 20 ml of benzene 
were added with stirring. The reaction mixture was stirred for 3.3 hours at room temperature until a 
precipitate formed. The precipitate of triethylamine hydrochloride was filtered off, the mother liquor was 
evaporated, and the residue was treated with diethyl ether. Obtained 0.95 g (95%), N-cinnamoylcytisine 
(4) in the form of a white powder with a yellowish tinge with so pl. 130-134°C. 1H NMR spectrum, δ, 
ppm (J, Hz): 1.86-1.97 m (2H, H8,8), 2.44 expanded singlet (1Н, Н9), 2.90-3.40 m (3Н. Н7,11ax,13ax), 3.63-
3.97 m (2Н, Н10ax,10eq), 4.24-4.65 m (2Н, Н11eq,13eq, 6.14 d (2Н, Н3,5. 3J 6.1), 6.49-6.75 m (1Н, Н15), 7.16-
7.64 m (7Н, Н4,15,18-22). 13C NMR spectrum, δC, ppm: 25.95 (С8), 27.86 (С9), 35.13 (С7), 49.05 (С10), 51.31 
(С11), 53.04 (С13), 105.29 (С5), 116.40 (С3), 128.85 (С15), 129.24 (С18,19,21,22), 129.99 (С20), 135.55 (С4), 
139.09 (С16), 141.32 (С17), 150.47 (С6), 162.66 (С2), 165.65 (С14) ppm. Cross peaks of HMQC NMR 
spectra (1H-13C), ppm: Н8-С8 (1.96, 26.60), Н9-С9 (2.44, 28.48), Н7-С7 (3.13, 35.65), Н10ax-С10ax(3.59, 
49.56), Н10ax-С10ax(3.98, 49.58), Н5-С5 (6.14, 105.76), Н3-С3 (6.12, 116.82) и Н18,19,21,22-С18,19,21,22 (7.37, 
129.52). 

1-(5-Phenyl-4,5-dihydro-1H-pyrazol-3-yl)anabazine (5). 2.33 g (7.97 mmol) of N-
cinnamoylanabazine (3) was dissolved in 100 ml of ethanol and 1.9 ml was added dropwise. 39.85 mmol) 
hydrazine hydrate. The reaction mixture was stirred for 1 hour at 25°C and an additional (7) hours at 70-
75°C, cooled and evaporated. The resulting mass was dissolved in CHCl3 (300 ml), washed with water 
(3×60 ml) and dried over MgSO4. The desiccant was filtered off, the solvent was evaporated under 
reduced pressure, the residue was chromatographed on an alumina column (eluent: benzene, benzene-
chloroform, 100: 1). 2.028 g (87.03%) of product 5 was isolated as a yellow-green thick oil. 1Н NMR 
spectrum, δ, ppm. (J, Hz): 1.31-1.52 m (1Н. Н9ax), 1.53-1.61 m (3Н, Н8ах,10ах,9eq), 1.70-1.88 m (1Н, Н8eq), 
2.18-2.40 m (1Н, Н10eq), 2.76-2.84 m (2Н, Н4ах,7ах), 2.96-2.98 m (1Н, Н7eq), 3.58-3.65 m (2Н, H4eq,Н-11), 
4.58 widened singlet (1Н, Н1),  5.12-5.21 m (1Н, Н5),  7.18-7.22 m (3Н, Н14,15,16), 7.25-7.37 m (4Н, 
Н13,17,22,23),  8.40-8.50 (2Н, Н19,21). Cross peaks of COSY NMR spectra (1H-1H), ppm: Н4ах-Н5 (2.76, 5.16 
and 5.16, 2.75), Н13,17-Н14,16 (7.34, 7.16 and 7.16, 7.34), Н21,23-Н22 (8.39, 7.34 and 7.34, 8.39). Cross peaks 
of HMQC NMR spectra (1H-13C), ppm: Н4ах-С4 (2.75, 42.19), Н4eq-С4 (3.64, 42.19), Н5-С5 (5.20, 70.38), 
Н8ax-С8 (1.53, 25.86), Н8eq-С8 (1.73, 25.86), Н9ax-С9 (1.37, 19.54), Н9eq-С9 (1.61, 19.54), Н10eq-С10 (2.25, 
26.85), Н11-С11 (3.58, 42.12), Н22-С22 (7.34, 134.83). 
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1-(5-Phenyl-4,5-dihydro-1H-pyrazol-3-yl)cytisine (6). 0.33 g (1.03 mmol) of N-cinnamoylcytisine 
(2) was dissolved in a minimum amount of ethanol (~ 15 ml) and 0.50 ml was added dropwise (10.28 
mmol) hydrazine hydrate. The reaction mixture was stirred for 2 hours at 25°C and an additional 6 hours 
at 70-75°C, cooled and evaporated. The resulting mass was dissolved in CHCl3 (100 ml), washed with 
water (3×20 ml) and dried over MgSO4. The drying agent was filtered off, the solvent was evaporated 
under reduced pressure, the residue was chromatographed on an alumina column (eluent: petroleum ether, 
petroleum ether-benzene, 100:1). 0.283 g (85.75%) of product 6 was isolated in the form of yellow needle 
crystals with a melting point of 122-125°C. 1H NMR spectrum, δ, ppm. (J, Hz): 1.87-1.99 m (2Н, Н18,18), 
2.25-3.33 m (6Н. Н4,4,7,7,8,16), 3.58-4.63 m (5Н, Н5,9,9,17,17), 6.11-6.20 m (2Н, Н12,14),  6.97-7.64 m (7Н, 
Н1,13,20-24). 13С NMR spectrum, δС, ppm: 25.80 (С18), 27.52 (С8), 33.76 (С16), 34.79 (С4), 48.75 (С9), 49.18 
(С7), 51.21 (С17), 52.82 (С5), 105.27 (С14), 116.31 (С12), 126.32 (С22), 128.51 (С21,23), 129.25 (С20,24), 
139.30 (С13), 141.62 (С19), 150.19 (С15), 162.64 (С3), 170.85 (С11). Cross peaks of HMQC NMR spectra 
(1H-13C), ppm: Н18-С18 (1.88, 26.44), Н8-С8 (2.44, 28.40), Н16-С16 (2.52, 34.62), Н7-С7 (2.74, 48.79), Н4-С4 

(3.10, 34.89), Н5-С5 (4.22, 53.55), Н17-С17 (4.43, 51.92), Н9-С9 (4.53, 48.45), Н14-С14 (6.15, 105.77), Н12-
С12 (6.21, 117.00), Н21,23-С21,23 (7.09, 129.08), Н22-С22 (7.12, 126.67), Н20,24-С20,24 (7.32, 129.32), Н13-С13 

(7.28, 139.80). 
3-Phenyl-N-(anabazinocarbonothioyl)acrylamide (7). 1.62 g (0.01 mol) of anabazine was 

dissolved in 5 ml of acetone, then a solution (0.011 mol) of cinnamoylisothiocyanate in 10 ml of acetone 
was added dropwise with vigorous stirring. The mixture was stirred for 1 h at a temperature of 30°C. The 
completion of the reaction was monitored by TLC. The solution was cooled, the precipitated fine 
precipitate was filtered off, washed with a small amount of diethyl ether. After recrystallization from 2-
propanol, 2.82 g (80.4%) of a white powder of 5 s melted was obtained. 150-151°C. The data of elemental 
analysis of compound 7 answered calculated. C20H21N3ОS. 1Н NMR spectrum, δ, ppm (J, Hz): 0.99-1.00 
m (1Н, Н10ax), 1.31-1.34 m (1Н, Н11ax), 1.44-1.65 m (2Н, Н10eq,11eq), 1.88-2.00 m (1Н, Н12ах), 2.52-2.55 m 
(1Н, Н12eq), 3.00-3.05 m (1Н, Н9ax), 3.73-3.87 m (1Н, Н9eq), 6.72 widened singlet (1Н, Н7), 6.87 d (1Н, 
Н18, 3J 16.0),  7.39 widened singlet (4Н, Н5,22,23,24), 7.58 d (2Н, Н21,25, 3J 6.4), 7.65 d (1Н, Н19, 3J 15.6), 
7.86 widened singlet (1Н, Н4), and 8.47 d (1Н, Н6, 3J 4.1), widened singlet 8.66 (1Н, Н2), 10.85 widened 
singlet (1Н, Н15). 13С NMR spectrum, δС, ppm: 18.99 (С11), 26.02 (С10), 27.49 (С12), 48.27 (С9), 59.00 
(С7), 120.80 (С18), 124.11 (С5), 128.49 (С21,25), 129.60 (С22,24), 130.83 (С23), 133.35 (С20), 134.89 (С4), 
134.93 (С3), 143.27 (С19), 148.52 (С2), 148.65 (С6), 162.64 (С16), 181.61 (С13). Cross peaks of HMQC 
NMR spectra (1H-13C), ppm: Н10ax-С10 (1.00, 26.67), Н11ax-С11 (1.28, 19.67), Н11eq-С11 (1.55, 19.70), Н10eq-
С10 (1.55, 26.80), Н12ax-С12 (1.90, 28.20), Н12eq-С12 (2.57, 28.11), Н9ax-С9 (3.03, 48.86), Н9eq-С9 (3.91, 
48.87), Н7-С7 (6.74, 59.48), Н18-С18 (6.90, 121.09), Н5-С5 (7.39, 124.50), Н22,23,24-С22.23.24 (7.40, 130.11), 
Н21,25-С21,25 (7.58, 128.91), Н4-С4 (7.87, 135.37), Н19-С19 (7.68, 143.50), Н6-С6 (8.47, 148.93), Н2-С2 (8.54, 
148.93). 

N-Citisino-3-carbonothioylphenylacrylamide (8). 1.9 g (0.01 mol) of cytisine was dissolved in 20 
ml of acetone, then a solution (0.011 mol) of cinnamoylisothiocyanate in 10 ml of acetone was added 
dropwise with vigorous stirring. The reaction mixture, transparent with a yellow tint, was stirred for 2 
hours at a temperature of 300C. The completion of the reaction was monitored by TLC. The solution was 
cooled, the precipitated white crystalline precipitate was filtered off, washed with a small amount of 
diethyl ether. After recrystallization from benzene, 2.32 g (61.3%) of white matter were obtained, 6 s. Mp. 
177-1780C. The data of elemental analysis of compound 8 answered calculated. C21H21N3О2S. 1Н NMR 
spectrum, δ, ppm (J, Hz): 1.84-1.87 m (1Н, Н3), 2.47 widened singlet (1Н, Н13ax), 2.65 widened singlet 
(1Н, Н13eq),3.12 widened singlet (1Н, Н11), 3.28 widened singlet (1Н, Н2ax), 3.36-3.38 m (1Н, Н2eq), 3.57-
3.61 m (1Н, Н12ax), 3.79-3.88 m (1Н, Н4ax), 3.98-4.01 m (1Н, Н12eq), 4.22-4.25 m (1Н, Н4eq), 6.08-6.10 m 
(1Н, Н9),  6.18-6.20 m (1Н, Н7),  6.68-6.79 m (1Н, Н20), 7.32-7.53 m (7Н, Н8,21,23-26), 10.53 widened 
singlet (1Н, Н17). 13С NMR spectrum, δС, ppm: 25.31 (С3), 28.90 (С13), 35.47 (С11), 48.41 (С4), 55.45 (С2), 
58.68 (С12), 105.08 (С9), 116.95 (С7), 120.86 (С20), 128.43 (С23,27), 128.85 (С24,26), 129.57 (С25), 130.79 
(С22), 139.36 (С8), 142.85 (С21), 149.42 (С10), 161.97 (С6), 162.70 (С18), 180.65 (С14). Cross peaks of 
HMQC NMR spectra (1H-13C), ppm: Н3-С3 (1.87, 25.98), Н13ax-С13 (2.47, 29.50), Н13eq-С13 (2.66, 29.50), 
Н11-С11 (3.12, 36.12), Н2-С2 (3.36, 56.72), Н12ax-С12 (3.53, 59.30), Н4ax-С4(3.84, 49.34), Н12eq-С12 (3.98, 
57/98), Н4eq-С4 (4.24, 49.34), Н9-С9 (6.09, 105.49), Н7-С7 (6.20, 117.26), Н20-С20 (6.74, 121.45), Н8-С8 

(7.26, 139.76), Н23-27-С23-27 (7.32, 129.27), Н21-С21 (7.52, 142.80). 
This work was financially supported by the Committee of Science of the Ministry of Education and 
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ЦИТИЗИН ЖӘНЕ АНАБАЗИННІҢ ЖАҢА N-АЦИЛЬДІ ЖӘНЕ ТИОМОЧЕВИНДІ 
ТУЫНДЫЛАРЫНЫҢ СИНТЕЗІ МЕН ҚҰРЫЛЫСЫ 

 
Аннотация. Ұсынылған жұмыста цитизин және анабазин алкалоидтары молекулаларының химиялық 

трансформациясы бойынша зерттеулердің нәтижелері, олардың N-циннамоильді туындылары, сондай-ақ 
оларды одан әрі қарай модификациялаудың ықтимал жолдары келтірілген. Цитизин мен анабазин 
алкалоидтарының ацилденген туындылары қатарынан жаңа биологиялық белсенді қосылыстарды іздестіру 
мақсатында циннамоилхлоридпен әрекеттесу реакциясы жүргізіліп, нәтижесінде одан әрі өзгеру 
мүмкіндіктеріне ие болатын N-циннамоилцитизин және N-циннамоиланабазин туындылары синтезделді. 
Еріткіштің табиғатына және ортаның сипатына байланысты зерттелетін реакцияларды жүзеге асырудың 
оңтайлы шарттары қарастырылған. Зерттелетін алкалоидтардың ацилдену реакциясы триэтиламиннің 
қатысуымен бензолда жақсы жүреді, сонымен қатар сәйкесінше 75 және 95% шығымдарды құрайтын тиісті 
анабазин мен цитизин алкалоидтары туындыларының пайда болуына әкеліп соқтырады. N-
циннамоилцитизин және N-циннамоиланабазин туындыларын түзетін гидразинолиз реакциясы жүзеге 
асырылды. Алкалоидтардың акриламидті туындыларының этанолдағы гидразингидратпен өзара әрекеттесуі 
тиісті пиразолды туындылардың пайда болуына алып келеді және олар гидразондардың N-циннамоильді 
туындыларының молекулалық циклоконденсациясының нәтижесі болып табылады. Цитизин мен 
анабазиннен алынған N-циннамоильді туындылары гидразингидратпен өзара әрекеттесу реакцияларында 
одан әрі зерттелінеді. Этанолды ортада жүргізілген реакцияның нәтижесінде олардың тиісті пиразол туын-
дылары алынды. Реакциялық ортадан бөлінген пиразолды қосылыстар аралық өнім түзетін гидразондардың 
ішкі молекулалық циклоконденсациясының нәтижесі болуы мүмкін. Циннамоилизотиоцианаттың жоғарыда 
көрсетілген алкалоидтармен өзара әрекеттесуі жаңа тиомочевиналы туындылардың синтезін жүзеге асырды. 
Цитизин және анабазин алкалоидтарының циннамоилизотиоционатпен өзара әрекеттесуі нәтижесінде олар-
дың жаңа ацильді туындылары алынды. Циннамоилизотиоцианат корич қышқылының калий роданидімен 
ацетонда қыздыру арқылы өзара әрекеттесуі барысында синтезделінді. Синтезделген қосылыстардың 
құрылысы ЯМР 1Н - және 13С-спектроскопия әдістерімен, сондай-ақ COSY (1H-1H) және HMQC (1H-13C) екі 
өлшемді спектрлерінің деректерімен зерттелді. Бір өлшемді ЯМР спектрлерінде 1Н және 13С сигналдардың 
интегралдық қарқындылығы, мультиплеттілігі және химиялық ығысу мәндері анықталды. COSY (1Н-1Н) 
және HMQC (1Н-13С) форматтарында спектрлер көмегімен зерттелетін қосылыстардың құрылымын 
растайтын гомо - және гетероядролық өзара әрекеттесулер орнатылды. 

Түйін сөздер: алкалоидтар, цитизин, анабазин, химиялық трансформация, N-ацильді фрагмент, 
циннамоил хлорангидриді 
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СИНТЕЗ И СТРОЕНИЕ НОВЫХ  N-АЦИЛЬНЫХ  
И ТИОМОЧЕВИННЫХ ПРОИЗВОДНЫХ АЛКАЛОИДОВ ЦИТИЗИН И АНАБАЗИН 

 
Аннотация. В представленной работе приведены результаты исследований по химической трансфор-

мации молекул алкалоидов цитизин и анабазин с получением их N-циннамоильных производных, а также 
возможные пути их дальнейшей модификации. С целью поиска новых биоактивных соединений в ряду 
ацилированных производных алкалоидов цитизина и анабазина нами исследованы реакции с 
циннамоилхлоридом и возможности дальнейших превращений образующихся N-циннамоилцитизина и N-
циннамоиланабазина. Рассмотрены оптимальные условия осуществления изучаемых реакций в зависимости 
от природы растворителя и характера среды. Установлено, что ацилирование изучаемых алкалоидов 
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успешно протекает гладко в бензоле в присутствии триэтиламина и приводят к образованию 
соответствующих производных анабазина и цитизина с выходами 75 и 95% соответственно. Осуществлен 
гидразинолиз образующихся N-циннамоилцитизина и N-циннамоиланабазина. Показано, что взаимодействие 
акриламидных производных алкалоидов с гидразингидратом в этаноле приводит  к образованию 
соответствующих пиразоловых производных, которые, возможно, являются результатом внутримолеку-
лярной циклоконденсации гидразонов N-циннамоильных производных. Полученные N-циннамоильные 
производные цитизина и анабазина подвергнуты дальнейшему изучению в реакциях взаимодействия с 
гидразингидратом. В результате проведенных реакций в среде этанола были получены соответствующие их 
пиразольные производные. Сделано предположение, что выделенные из реакционной среды  пиразольные 
соединения, возможно, являются результатами внутримолекулярной циклоконденсации промежуточно 
образующихся гидразонов. Взаимодействием циннамоилизотиоцианата с вышеуказанными алкалоидами 
осуществлен синтез новых тиомочевинных производных. Взаимодействием цитизина и анабазина с 
циннамоилизотиоционатом получены новые ацильные производные. Циннамоилизотиоцианат был получен 
взаимодействием хлорангидрида коричной кислоты с роданистым калием в ацетоне при нагревании. 
Исследованы строения синтезированных соединений методами ЯМР 1Н- и 13С-спектроскопии, а также 
данными  двумерных спектров COSY (1H-1H) и HMQC (1H-13C). Определены значения химических сдвигов, 
мультиплетность и интегральная интенсивность сигналов 1Н и 13С в одномерных спектрах ЯМР. С помощью 
спектров в форматах COSY (1Н-1Н) и HMQC (1Н-13С) установлены гомо- и гетероядерные взаимодействия, 
подтверждающие структуру исследуемых соединений. 

Ключевые слова: алкалоиды, цитизин, анабазин, химическая трансформация, N-ацильный фрагмент, 
хлорангидрид циннамоила. 
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