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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 'H and '*C NMR spectroscopy, as well as by the data of
two-dimensional spectra of COSY (‘H-'H) and HMQC (*H-3C). The values of chemical shifts, multiplicity, and
integrated intensity of 'H and '3C signals in one-dimensional NMR spectra were determined. Using spectra in the
formats COSY (*H-'H) and HMQC (*H-3C), homo- and heteronuclear interactions were established, confirming the
structure of the studied compounds.
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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 tricthylamine 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.
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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, 'H and *C NMR spectroscopy, two-
dimensional spectra of COSY (‘H-'H) and HMQC (‘H-*C).

In the IR spectra of compounds 1-4, the absorption bands of amide carbonyl appear in the regions of
1648 and 1643 cm!, respectively.

In the 'TH 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 (2H, H-3, 3), 7.53-7.55 (1H,
H-23), and 8.37-8.42 ppm. (2H, H-19, 21).

In the *C NMR spectrum of compound 1, the signals of the dithiolan fragment appeared at 38.64 (C-
3), 40.02 (C-4) and 56.74 (C-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 (C-18), 148.11 (C-19) and 148.65 (C-21) ppm. Carbon atoms of the carbonyl group C-10 were
observed at 172.05 ppm.

—— 38 ——
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The structure of compound 1 was also confirmed by two-dimensional HMQC NMR spectroscopy
(H-1*C), 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 'H-">*C HMQC spectroscopy for the following
pairs present in the compound: H"“-C™ (1.39, 29.71), H>-C? (1.53, 20.41), H3-C?® (1.52, 25.70), H°-C®
(1.53, 35.53), H*-C* (1.83, 40.03, H-C® (2.44, 33.48), H'7-C'" (2.83, 42.69), H>-C’ (3.59, 57.33), H""-C""
(3.80, 42.60), H-C'? (5.76, 49.54), H?-C** (7.35, 124.57), H*-C* (7.55, 135.36), H'**'-C'*?! (8.43,
148.45).

Figure 1 — The correlation scheme in the spectrum Figure 2 — The correlation scheme in the spectrum
of HMQC compound 1 of HMQC compound 3

From an analysis of "H NMR spectra of N-cinnamoylanabazine (3) and N-cinnamoylcytisine (4), one
can assume the presence of several N-CO and CO-CH = CH-C¢Hs 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 'H NMR spectrum of compound 3 was studied in most detail, where the piperidine cycle signals
manifested themselves as multiplets at 1.30-1.42 (1H, H''*¥), 1.54-1.57 (2H, H''*s1%) 2 36-2 46 (1H,
H'?>*) and 3.43-3.46 ( 1H, H***) ppm and broadened singlets at 1.79 (1H, H!*9), 2.87 (1H, H'*9), 4.22 (1H,
H"*9) and 5.87 (1H, H’) 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, H>!8192122) /7 56-7 69 (2H, H**") and 8.44-8.47 (2H, H*) ppm.

In the ®C NMR spectrum of compound 3, the signals of the carbon atoms of the piperidine ring
appeared at 19.72 (C'), 26.19 (C'%), 27.61 (C'?), 48.23 (C°) and 49.84 (C”) ppm. The carbon atoms of the
phenyl and pyridine fragments are observed at 124.13 (C°), 128.58 (C°), 128.80 (C*°), 129.23 (C!*2),
130.05 (C'®2), 134.92 (C%), 135.68 (C'"), 148.28 (C°) and 148.65 (C?) ppm. Signals with chemical shifts
at 118.83 and 142.68 ppm. correspond to carbon atoms in the double bond of C'° and C'°, respectively. In
the field of a weak field at 166.27 ppm the carbon atoms of the C!* carbonyl group were resonated.

The structure of compound 3 was also confirmed by two-dimensional HMQC NMR spectroscopy
(H-*C), 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: H''-C'' (1.56, 20.37), H'°-C'® (1.60, 26.65), H'>-C'* (2.34,
28.02), H-C® (4.24, 42.78), H'-C" (5.90, 50.36), H’-C° (7.31, 124.58), H'®!1%2021.22_C18.19.2021.22 (77 7R
129.33), HP-CP (7.60, 119.22), H*-C*(7.55, 135.27), H!S-C!6(7.56, 143.13) u H*5-C%¢(8.45, 148.86).

The chemical shifts of the cinnamoyl moieties associated with the anabazine and cytisine groups are
similar in the "H and “C 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 H'"> and H'¢
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 C!?
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 a, B-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 propertics 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.

+ NH, NH, H,0
EtOH’ t

34

In the 'TH 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 *C 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 (C-17), 105.27 (C-14), 116.31
(C-12), 139.30 (C-13), 150.19 (C-15) and 170.85 (C-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 (C-22), 128.51 (C-21, 23), 129.25 (C-20, 24) and 141.62 (C-19) ppm.

The structure of compound 6 was also confirmed by two-dimensional HMQC ('H-*C) 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: H'3-C!® (1.88, 26.44), H®-C® (2.44, 28.40), H'S-C!¢ (2.52,
34.62), H'-C7 (2.74, 48.79), H*-C* (3.10, 34.89), H*-C’ (4.22, 53.55), H'"-C'" (443, 51.92), H’-C® (4.53,
48 .45), H*-C (6.15, 105.77), H'>-C' (6.21, 117.00), H*-3-C2!-% (7.09, 129.08), H**-C** (7.12, 126.67),
H2024-C2024(7 32, 129.32) m H'3-C!3 (728, 139.80).

Figure 3 — The correlation scheme in the spectrum of HMQC compound 6

— 4) ——
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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 "H and *C 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.
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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, 'H 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™!, 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™!. The intense spectrum of the amide group (N-C=0) cytisine alkaloid in
the 1648 cm™ region is present in the IR spectrum of compound 8.

In the 'TH NMR spectrum of compound 7, the piperidine cycle signals manifested themselves as
multiplets at 0.99-1.00 (H'**), 1.31-1.34 (H''*), 2.52-2.55 (#12*9) and 3.00-3.05 (H***) ppm. Unsaturated
protons H™ and H' resonated with doublets at 6.87 ()J 16.0 Hz) and 7.65 (°J 15.6 Hz) ppm. Aromatic
phenyl and pyridine protons were manifested by broadened singlets at 7.39 (H>?2232%), 7.86 (H*) and 8.66
(H?) and doublets at 7.58 (H*!"*, °J 6.4 Hz) and 8.47 (H®, *J 4.1 Hz ) ppm The proton of the H'> amide
bond resonated with a broadened singlet in the weakest field of the spectrum at 10.85 ppm.

In the ®C NMR spectrum of compound 7, the signals of the carbon atoms of the piperidine cycle
appeared at 18.99 (C'), 26.02 (C'%), 27.49 (C'), 48.27 (C°) and 59.00 (C’) ppm. Carbon atoms of the
phenyl fragment are observed at 128.49 (C*'%), 129.60 (C?**%), 130.83 (C*) and 133.35 (C*°) ppm. The
carbon atoms of the pyridine ring resonated at 124.11 (C°), 134.93 (C>%), 148.52 (C?) and 148.65 (C°)
ppm. Signals with chemical shifts at 120.80 and 143.27 ppm correspond to carbon atoms in the double
bond of C'® and C'", respectively. In the ficld of a weak field at 162.64 and 181.61 ppm. the amide and
thioamide carbon atoms of C'® and C" resonated, respectively.

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

In the analysis of "TH 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 'H and °C 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.




News of the Academy of sciences of the Republic of Kazakhstan

Experimental part

'H and *C NMR spectra of compounds 1-8 were recorded on a INM-ECA Jeol 400 spectrometer
(frequencies 399.78 and 100.53 MHz, respectively) using a DMSO-ds solvent. Chemical shifts are
measured relative to the signals of residual protons or carbon atoms of DMSO-ds. 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
triecthylamine 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 tricthylamine 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 (cluent benzene,
benzene-cthyl 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 tricthylamine 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. 'H NMR spectrum, 8,
ppm (J, Hz): 1.86-1.97 m (2H, H*®), 2 .44 expanded singlet (1H, H), 2.90-3.40 m (3H. H"!!ax13) "3 63.
3.97 m (2H, H!%#109) 4 24-4 65 m (2H, H'!'*¢1%9 6 14 d (2H, H*°. 3] 6.1), 6.49-6.75 m (1H, H>), 7.16-
7.64 m (7H, H*!>18-22) 13C NMR spectrum, dc, ppm: 25.95 (C?), 27.86 (C°), 35.13 (C7), 49.05 (C'), 51.31
(C'Y), 53.04 (C®), 105.29 (C°), 116.40 (C?), 128.85 (CP), 129.24 (C!*1221.22) 12999 (C?°), 135.55 (CY),
139.09 (C™), 141.32 (C), 150.47 (C°), 162.66 (C?), 165.65 (C'*) ppm. Cross peaks of HMQC NMR
spectra ("H-C), ppm: H3-C?® (1.96, 26.60), H*-C° (2.44, 28.48), H’-C" (3.13, 35.65), H'%**-C!9%%(3 59,
49.56), H!%=*-C1%(3.98, 49.58), H>-C° (6.14, 105.76), H>-C® (6.12, 116.82) u H!®1921.22C18.19.21.22 (7 37
129.52).

1-(5-Phenyl-4,5-dihydro-1H-pyrazol-3-yl)anabazine (5). 233 g (797 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 CHCIl; (300 ml), washed with water
(3x60 ml) and dried over MgSO,. 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. '"H NMR
spectrum, 8, ppm. (J, Hz): 1.31-1.52 m (1H. H*®), 1.53-1.61 m (3H, H¥*!1%x%q) 1 70-1.88 m (1H, H?),
2.18-2.40 m (1H, H!*9), 2.76-2.84 m (2H, H**"*>), 2.96-2.98 m (1H, H’*9), 3.58-3.65 m (2H, H*H11),
4.58 widened singlet (1H, H'"), 5.12-521 m (1H, H°), 7.18-7.22 m (3H, H'*>!%), 7.25-737 m (4H,
H!317.22.23) 8 40-8.50 (2H, H'*2!). Cross peaks of COSY NMR spectra (‘*H-'H), ppm: H**-H> (2.76, 5.16
and 5.16, 2.75), H'*17-H'%16(7 34, 7.16 and 7.16, 7.34), H*1*-H??(8.39, 7.34 and 7.34, 8.39). Cross peaks
of HMQC NMR spectra ("H->C), ppm: H**-C* (2.75, 42.19), H*%-C* (3.64, 42.19), H>-C’ (5.20, 70.38),
H*-C® (1.53, 25.86), H**%-C® (1.73, 25.86), H**-C” (1.37, 19.54), H**9-C° (1.61, 19.54), H'*-C'° (2.25,
26.85), H'I-C!! (3.38, 42.12), H-C?*(7.34, 134.83).

— 4) ——
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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 CHCl; (100 ml), washed with
water (3x20 ml) and dried over MgSO,. 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. '"H NMR spectrum, 8, ppm. (J, Hz): 1.87-1.99 m (2H, H'®'%),
2.25-333 m (6H. H**77%1) 3 58-4 63 m (5H, H>**'"'"), 6.11-6.20 m (2H, H'*'%), 6.97-7.64 m (7H,
H'13:29-24) 13C NMR spectrum, 8¢, ppm: 25.80 (C'®), 27.52 (C¥), 33.76 (C'®), 34.79 (C*), 48.75 (C’), 49.18
(C"), 51.21 (C"), 52.82 (C°), 105.27 (C'), 116.31 (C'), 126.32 (C*%), 128.51 (C*"%), 129.25 (C**%),
139.30 (CP), 141.62 (C'), 150.19 (CP), 162.64 (C?), 170.85 (C'"). Cross peaks of HMQC NMR spectra
('H-"*C), ppm: H'8-C'® (1.88, 26.44), H*-C® (2.44, 28.40), H'®-C'° (2.52, 34.62), H'-C" (2.74, 48.79), H*-C*
(3.10, 34.89), H-C° (4.22, 53.55), H"-C'" (4.43, 51.92), H’-C® (4.53, 48.45), H"*-C'* (6.15, 105.77), H'*-
C'?(6.21, 117.00), H*'#-C*-3 (7.09, 129.08), H*-C** (7.12, 126.67), H**2*-C**** (7.32, 129.32), H"*-C"
(7.28, 139.80).

3-Phenyl-N-(anabazinocarbonothioyl)acrylamide (7). 162 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. C20H21N30S. 'H NMR spectrum, 8, ppm (J, Hz): 0.99-1.00
m (1H, H'%*), 1.31-1.34 m (1H, H"'®), 1.44-1.65 m (2H, H'%a!!9) ] 88-2.00 m (1H, H'**), 2.52-2.55 m
(IH, H'*9), 3.00-3.05 m (1H, H’®), 3.73-3.87 m (1H, H*), 6.72 widened singlet (1H, H’), 6.87 d (1H,
H', °J 16.0), 7.39 widened singlet (4H, H>*>%2%) 758 d (2H, H**, %] 6.4), 7.65 d (1H, H", ] 15.6),
7.86 widened singlet (1H, H*), and 8.47 d (1H, H®, *J 4.1), widened singlet 8.66 (1H, H?), 10.85 widened
singlet (1H, H"). *C NMR spectrum, dc, ppm: 18.99 (C'), 26.02 (C'%), 27.49 (C'?), 48.27 (C®), 59.00
(C"), 120.80 (C™), 124.11 (C°), 128.49 (C*%), 129.60 (C***), 130.83 (C*), 133.35 (C¥), 134.89 (CY),
134.93 (C), 143.27 (C"), 148.52 (C?), 148.65 (C°), 162.64 (C'®), 181.61 (C'?). Cross peaks of HMQC
NMR spectra (‘"H-°C), ppm: H'**-C'? (1.00, 26.67), H''*-C'! (1.28, 19.67), H''*%-C!! (1.55, 19.70), H'*-
C' (1.55, 26.80), H'**-C'? (1.90, 28.20), H'*4-C'? (2.57, 28.11), H**-C® (3.03, 48.86), H*-C* (391,
48.87), H'-C’ (6.74, 59.48), H'*-C'® (6.90, 121.09), H>-C° (7.39, 124.50), H?>22-C*2324 (7 40, 130.11),
H212-C?1-% (7 .58, 128 .91), H*-C*(7.87, 135.37), H*-C' (7.68, 143.50), H°-C® (8.47, 148.93), H?-C* (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 30°C. 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.
177-178°C. The data of elemental analysis of compound 8 answered calculated. C21H2N;0,.S. 'TH NMR
spectrum, 8, ppm (J, Hz): 1.84-1.87 m (1H, H?), 2.47 widened singlet (1H, H"**), 2.65 widened singlet
(1H, H@*9),3.12 widened singlet (1H, H'"), 3.28 widened singlet (1H, H**), 3.36-3.38 m (1H, H*9), 3.57-
3.61 m (IH, H"?™), 3.79-3.88 m (1H, H**), 3.98-4.01 m (1H, H'**%), 4.22-4.25 m (1H, H*9), 6.08-6.10 m
(1H, H°), 6.18-6.20 m (1H, H"), 6.68-6.79 m (IH, H*), 7.32-7.53 m (7H, H**'**2°)  10.53 widened
singlet (1H, H'"). *C NMR spectrum, 8¢, ppm: 25.31 (C?), 28.90 (C'?), 35.47 (C'"), 48.41 (C*), 55.45 (C?),
58.68 (C'?), 105.08 (C), 116.95 (C"), 120.86 (C*), 128.43 (C**7), 128.85 (C***), 129.57 (C*), 130.79
(C?%), 139.36 (C%), 142.85 (C*), 149.42 (C'), 161.97 (C°), 162.70 (C'®), 180.65 (C'). Cross peaks of
HMQC NMR spectra ("H->C), ppm: H>-C* (1.87, 25.98), H***-C"* (2.47, 29.50), H"**¢-C'? (2.66, 29.50),
H'"'-C" (3.12, 36.12), H?-C? (3.36, 56.72), H'**-C'* (3.53, 59.30), H**-C*3.84, 49.34), H'*9-C'? (3.98,
57/98), H*I-C* (4.24, 49.34), H*-C° (6.09, 105.49), H’-C” (6.20, 117.26), H*-C* (6.74, 121.45), H*-C®
(7.26, 139.76), H?7-C**27(7.32, 129.27), H*'-C?' (7.52, 142.80).

This work was financially supported by the Committee of Science of the Ministry of Education and
Science of the Republic of Kazakhstan (PTF No. BR05236438-0O1-18).




News of the Academy of sciences of the Republic of Kazakhstan

0.A. Hyprenos'*, K.C. Hypmaran6eros'?, T.M. Ceilsixanos®,
C.J. ®aspuios!, B.M. Manamesa*, A.P. Kacsmbexosa®, A.C. Cepikdo.ion?
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NUTHU3UH ’KOHE AHABASUHHIH KAHA N-AIIWJIBAI ’)KOHE THOMOYEBHUH/I
TYBIHABITAPBIHBIH CHHTE31I MEH KYPBLJIBICHI

AnHOTAIMSL. ¥ CHIHBUFAH KYMBICTA IUTH3HH KOHE aHA0A3WH ANKAJOMIATAPhl MOJCKYJIANAPBIHBIH XHUMUSLIBIK
TparCHopMAIACH OOHBIHINIA 3CPTTCYICPIIH HOTIDKSICPi, ONApAsiH N-IHHHAMOWIBAL TYBIHIBLIAPHL, COHIAH-AK
omapasl OJaH opi Kapal MOTH()MKAIMATAYIABIH BIKTHMAT >KOMAAPBl KenTipiareH. LlutwsmH MeH anabasuH
AKAJOMATAPBIHBIH AIMIICHTCH TYBIHABUIAPHI KATAPBIHAH >KaHA OMOIOTHSNBIK OCJICCHII KOCBIIBICTAPABI 131ECTIpY
MaKCaTBIHIA UHMHHAMOWIXJOPHANCH OPEKETTECY PEAaKHWsACHl OKYPIi3UII, HOTIDKECIHIE OJAH opi  e3repy
MYMKIHAIKTEpiHE Me ©0aThiH N-DHHHAMOMWILHTH3HH >KOHEC N-IIMHHAMOMJIAHAOA3WMH TYBIHABLIAPBI CHHTE3IACIL.
EpiTkimTiH TaOWFaThIHA JKOHC OPTAHBIH CHIATBIHA OAMJIAHBICTHI 3CPTTCICTIH PCAKUHAIAPABI KY3ETC aCBIPYABIH
OHTAMJIBl MMAPTTAPBI KAPACTHIPBUFAH. 3CPTTCICTIH AJKATOHATAPABIH ANWIACHY PEAKIUACH TPHITHIAMHHHIH
KaTBICYBIMCH OCH30J11a JKAKCHI JKYPEl, COHBIMEH KaTap ColikeciHme 75 »xoHe 95% IbFsIMAapAs! KypaiThIH THICTI
aHa0a3MH MCH [UTH3WH AaNKANOWATAPHI TYBIHABUIAPBIHBIH madza OONyBIHA OKEHN  COKTHIPagbl.  N-
OUHHAMOWIIIMTH3HH >KOHE N-IMHHAMOWIAHA0A3MH TYBIHABUIAPBIH TY3ETIH THAPA3HHOIN3 PEAKIHAICHI JKY3ETe
aChIPBLIIBL. AJNKAJOMATAPIBIH AKPUIAMHAATI TYBIHABLIAPBIHEIH 3TAHOJIAFHl THAPAZHHTHAPATIICH ©3apa dPEKETTECy1
THICTI THPA30a6l TYBIHIBLIAPABIH Madaa OONYBIHA AJbIN KCNICAl SKOHE OJap THAPA3OHAAPABIH N-ITHHHAMOMIBII
TYBIHABUIAPBIHBIH ~MOJICKYJAJbIK [HKIOKOHACHCALMICHIHBIH HOTIDKeCI Ooibim  Tabburamel.  LluTw3wH MeEH
aHA0A3MHHCH aNbIHFAH N-IMHHAMOWJIBIL TYBIHABLIAPHI THAPASHHTHAPATIICH 63apa OPEKETTECY PEaKIIIAPBIHIA
OJIaH 9Pl 3CPTTCIIHCHI. DTAHOIIBI OPTANA KYPTI3LITCH PCAKIIUAHBIH HOTW)KCCIHIC OJAPABIH THICTI MHPA30T TYBIH-
JBLIAPHI ANBIHABL Peakuusaiablk opragaH OeMiHTCH MHPA30Abl KOCBLIBICTAP apaibIK 6HIM TY3CTIH THAPA30HIAPIbIH
IMIKI MOJICKY JIAJIBIK ITMKJIOKOHICHCAIMACHIHBIH HOTIPKECI O0JyBI MYMKIH. [[HHHAMOMIN30THOIIMAHATTHIH, >KOFaphIIa
KOPCETLITCH ANKAJONATAPMEH 63apa dPEKETTECY1 sKaHA THOMOUCBHHAIBI TY BIHABLIAPABIH CHHTE31H JKY3€Te aChIPIBL
urwsuH >koHe aHa0a3WH ANKATOUATAPBHIHBIH [HHHAMOMIN30THOIIMOHATIICH €3apa SPEKETTECYl HOTIKECIHAC Oap-
JIBIH, YKaHA auWIbJl TYBIHABLUIAPH! albIHABL. [|MHHAMOMIM30THONMAHAT KOPWY KHIIIKBUIBIHBIH KaIHH POJAHHIIMCH
anCTOHIA KBI3ABIPY ApPKBUTBI ©3apa OPCKeTTeCYi OaphIchiHma cuHTe3AeHiHAl. CHHTS3ACITCH KOCBUIBICTAPABIH
KypeusicE SIMP 'H - sxome *C-ciekrpockonms omictepiven, connaii-ak COSY (‘H-'H) sxome HMQC (‘H-1*C) exi
oMmeMIl CHEKTPICPIHiN aepekrepiMen 3eprrenmi. bip emmemai SIMP cnexrprepinae 'H sxone *C curHanmapasig
HHTCTPATABIK KAPKBIHABLILIFGL, MYJIBTHILICTTIIN KOHE XHMIAIBIK BIFRICY MOHACpI ampikrammel. COSY (‘H-'H)
wone HMQC (‘H-*C) QopmartapbHaa CHEKTPIEp KOMETIMEH 3EPTTENETIH KOCBUIBICTAPIABIH KYPHUIBIMBIH
pacTaiThIH TOMO - YKJHE TETEPOSAPOIIBIK 63apa SPEKETTECYIICP OPHATHIIIBL.
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CHUHTE3 U CTPOEHHE HOBBIX N-AIIMJIBHBIX
U THOMOYEBHHHBIX ITPONU3BOJIHBIX AJTKAJTONJT0OB IUTU3UH U AHABA3UH

Annotamus. B mpeacraBncHHO# padOTe MPHBEACHBI PE3YIBTAThl MCCICAOBAHUI MO XHMHYCCKOH TpaHCHOp-
MAaIM{ MOJICKYJI aIKaJOWAOB IUTH3HH W aHA0A3MH C IMOJYyUYCHHEM HX N-IIMHHAMOMIBHBIX IPOU3BOIHBIX, 4 TAKKE
BO3MOJKHBIC IyTH WX JanpHeHmed moampukanun. C HEnbl0 MOUCKA HOBBIX OMOAKTHBHBIX COCIWHCHUH B PSAY
AIMIMPOBAHHBIX IPOM3BOJAHBIX ANKATOMIOB LUTH3WHA M aHA0A3MHA HAMH HCCICJOBAHBI PEAKIHH C
OUHHAMOMIIXJIOPUIOM M BO3MOKHOCTH JAIBHEHININX IPEBpaIIcHU oOpasyrommxcs N-IHHHAMOWIIUTH3HHA B N-
nuHHAMOMIaHA0A3uHA. PacCMOTPEHBI ONTHMANBHBIC YCIOBHS OCYIIECTBICHHUS H3YUAEMbIX PEaKUMil B 3aBHCHMOCTH
OT MPHPOABI PACTBOPUTEIA H XaPAKTEPa CPeApl. YCTAHOBICHO, YTO ANWIHPOBAHHE HM3YYACMBIX AITKATOHIOB
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VCHCIIHO MPOTCKACT TJAAKO B OCH30JC B MPHCYTCTBHH TPHITHIAMHHA MW TNPHUBOLAT K OOpPA30BAHHIO
COOTBCTCTBYHOIIUX NMPOH3BOAHBIX aHAOA3MHA W HHUTH3WHA ¢ BRIXOZAMH 75 u 95% cooTBeTCTBCHHO. OCYIICCTBICH
THIPA3HHOIH3 00pa3yromuxcsa N-IMHHAMOMIIATH3HHA U N-nHHHAMOoMIaHa0a3uHa. [1oka3aHo, YTo B3aHMOICHCTBHC
AKPUIAMHIHBIX TMPOW3BOJHBIX ANKAJOWIOB C THIPA3SHHTHIPATOM B JTAHONC NPHBOIUT K 0OPA30BAHHUIO
COOTBCTCTBYIOIUX MMHPA30JOBBIX MPOU3BOTHBIX, KOTOPBIC, BO3MOXKHO, SBILTEOTCS PE3YJIBTATOM BHYTPHMOJICKY-
JUSIPHOM LMKJIOKOHJCHCALMU TUAPA30HOB N-IUHHAMOWJIBHBIX NPOM3BOAHBIX. [lonayueHHble N-IUHHAMOWIbHBIC
MPOU3BOJHBIC IUTH3HHA W aHA0A3WHA TOJBCPTHYTH NAABHCHIIEMY H3YVUCHHIO B PCAKIHAX B3aHMOACHCTBHA C
THIPA3UHTHIPATOM. B pesympraTte mMpOBEACHHBIX PCAKIHH B CPEAC TAHOMA OBLTH IMOJYYCHBI COOTBCTCTBYIOMING MX
MHPA30IbHBIC MPOU3BOAHBIC. CICIAHO MPCAMOIOKCHHS, YTO BBIICIACHHBIC H3 PCAKIHOHHOH CPCIbl MHPA30JIbHBIC
COCIMHCHHUSA, BO3MOJKHO, SBJIAIOTCA PE3yIbTATAMH BHYTPHMOJICKY/UIPHOW HHKIOKOHICHCAIHH TPOMCKYTOUHO
00pasyromuxcs THAPA30HOB. B3anmMOmCHCTBHCM IHHHAMOWTH30THOIIMAHATA C BBHIICYKA3AHHBIMH ATKATOUTIAMH
OCYIICCTBJICH CHHTC3 HOBBIX THOMOYCBHHHBIX MPOW3BOTHBIX. B3aMMOACHCTBHEM IMTH3HHA H aHA0A3WHA C
IUHHAMOHTH30 THOHOHATOM TOJYYICHBI HOBBIC AIMMIBHBIC MPOH3BOAHBIC. [ [HHHAMOMTH30THONHAHAT OBLT MOJIYUCH
B3AMMOJACHCTBHCM XJIOPAHTHAPHAA KOPHYHOH KHCJIOTHI C POJAHHWCTHIM KAjIHECM B aICTOHC TPH HATPCBAHHU.
HccnenoBansl CTPOCHHS CHHTC3HPOBAHHBIX CoeauHcHHH MeTogamu SIMP 'H- m !*C-cnekTpockommm, a Tarke
JaHHEBIMH aByMepHBIX crniekrpoB COSY (‘H-'H) m HMQC (‘H-'3C). OnpenencHsl 3HAYCHHS XUMHYECKHX CIBHIOB,
MYJIbTHILIETHOCTh H MHTEIPAJIbHAS HHTEHCHBHOCTD cUrHanoB 'H u *C B omHoMepHbIx cnekrpax IMP. C HOMOIIBIO
cnexrpoB B (popmarax COSY (‘H-'H) u HMQC ('H-'3C) yCTaHOBIIEHBI TOMO- M TF€TEPOSICPHbIE B3AHMOISHCTBHS,
TMOATBCPIKAAOIINC CTPYKTYPY HCCIICAYCMBIX COCTHHCHHI.

KioueBnie ciioBa: ankanowapl, IUTU3NH, aHA0A3WH, XUMHIYeCKas TpaHcdopmanust, N-ammibHbI (hparMeHT,
XJIOPAHTHAPHT ITHHAMOHJIA.
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