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Abstract: Introduction. The search for new biologically active compounds remains one of the key
goals in medicinal chemistry. The goal of the present study to synthesize two groups of compounds:
derivatives of methoxyphenethylamine and imidazolpropylamine with a mandatory N-benzylbispidine
backbone and evaluate their potential as plant growth regulators and myelostimulators. Results and
Discussion: New series of 3,7-diazabicyclo[3.3.1]nonan-9-ones were synthesized using traditional
methods. The structure of the obtained compounds was confirmed using nuclear magnetic resonance
(NMR) spectroscopy, infrared spectroscopy, and elemental analysis. Conclusion. New bicyclic systems
have been synthesized in order to identify compounds with high biological potential. The
myelostimulating activity of the obtained compounds 5BCD, 6BCD was evaluated in laboratory white
female rats and growth-stimulating activity in wheat and soy seeds. The results of the study of
myelostimulating activity showed that an imidazole derivative, namely the complex 6pCD, at a dose of 5
mg/kg in a volume of 0.5 ml, exhibits moderate activity against leukocytopoiesis, erythrocytopoiesis and
thrombocytopoiesis. The results of the study of growth-stimulating activity showed that the complex
(5BCD, HZR-112) stimulates plant growth on soybean seed seedlings. However, the complex (63CD,
HZR-109) does not stimulate the growth of wheat and soybeans, but is an inhibitor. It turned out that the
combination of the bispidin fragment with methoxyphenethyl or imidazolepropyl is very promising for the
search for new biologically active substrates of various types of action.
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1. Introduction

One of the ways to create new and more effective drugs is to modify already
known pharmacophore structures, which are known to have high biological
activity. This method makes it possible to obtain compounds that selectively act
on specific molecular targets. As a result, such molecules may have higher
therapeutic activity and lower toxicity [1, 2]. One of such promising groups of
compounds are 3,7-diazabicyclo[3.3.1]Jnonan-9-ones and their derivatives, as they
are part of natural and synthetic biologically active compounds, possessing
antispasmodic, anesthetic, antiarrhythmic and other biological properties [3-6].
And heterocyclic molecules, in turn, represent an important class of structures
used in the development of new drugs [7]. Numerous scientific studies have
shown that heterocyclic molecules containing the imidazole system have a wide
range of biological activity [8, 9].

In the course of the study, for the above reasons, we decided to create two
groups of compounds representing 3,7-diazabicyclo[3.3.1]nonan-9-ones. These
compounds differ in their chemical structure and properties. The first group
contains methoxyphenethyl, and the second group contains imidazole propyl
fragments. We hoped to obtain new series of biologically active substances by
reacting with these two groups of compounds. Both fragments are known to have
antibacterial, antioxidant, antitumor, and antifungal properties [10-13].

2. Experimental part

2.1. The chemical part

The course of the reaction and the uniqueness of the compounds were
controlled by TLC. The IR spectra were recorded on a Nicolet 5700 spectrometer
in tablets with potassium bromide, which are sealed between potassium bromide
plates. The 'H and **C spectra of the studied chemicals dissolved in deuterated
chloroform were recorded on a JEOL JNM-ECA400 spectrometer with an
operating frequency of 400 MHz on hydrogen nuclei. The internal standard is
GMDS.

Synthesis of 3-(3-methoxyphenethyl)-7-benzyl-3,7-diazabicyclo[3.3.1]nonan-
9-one (1). In a three-necked 250 ml flask equipped with a stirrer, a drip funnel,
and a return refrigerator, 70.9 ml of methanol is deoxygenated under nitrogen
current. After 30 min, a mixture of 9.79 g (0.065 mol) 2-(3-
methoxyphenyl)ethanamine, 7.78 g (0.260 mol) paraform, 3.43 ml concentrated is
added (in the ratio of N-benzyl-piperidine-4-one: 2-(3-
methoxyphenyl)ethanamine: paraform 1:1:8) hydrochloric acid and 9.74 ml
glacial acetic acid and stirred under nitrogen current for 15-20 min. A solution of
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12.65 g (0.065 mol) of N-benzyl-piperidine-4-one and 9.74 ml of glacial acetic
acid in 70.91 ml of methanol is added to the mixture for 30 min. After 10 h of
heating at a temperature of 60-65 °C, another 7.78 g (0.260 mol) of paraform is
added and maintained for another 10 h. The reaction is carried out in a nitrogen
atmosphere. The solvent is evaporated on a water jet pump, the resulting light
burgundy oil is dissolved in 103.4 ml of water and the neutral products are
extracted with diethyl ether (it must be remembered that when extracting with
diethyl ether, a bottom layer is needed). The aqueous layer is alkalized to a pH of
10.0-11.0. Next, the target product is extracted with chloroform. The combined
chloroform extracts are dried over anhydrous magnesium sulfate. The desiccant is
filtered out, the solvent is evaporated on a water jet pump. The resulting oil is
isolated by column chromatography and 3-(3-methoxyphenethyl)-7-benzyl-3,7-
diazabicyclo [3.3.1]nonane-9-one (1) is obtained. Yield 22.08 g (94 %), Rs =
0.675 (benzene : isopropanol 6:1), np® = 1.561. Calculated, %: C 75.79; H 7.74;
N 7.69. Ca3H2sN20,. Found, %: C 75.78; H 7.76; N 7.67. IR spectra, cm™: 1707
(C=0); 1455 (C=N). *H NMR (400 MHz, CDCls), 8, ppm: 2.42-2.46 (4H, dd, J =
11.9, 2.8 Hz, CHaax, 4ax, 6ax 8ax), 2.77-2.91 (4H, t, J = 2.7 Hz, NCH,CH>CHzy), 3.06-
3.11 (4H, dd, J= 12.7, 2.8 HZ, CHzeq, 4eq, 6eq 8eq), 3.34-3.63 (2H, S, CHzCeHs), 3.71-
3.78 (3H, m, CHs), 6.40-7.11, 7.12-7.36 (9H, m, J = 8.2, 2.8, 0.5 Hz, CHy). °C
NMR (100 MHz, CDCls), 6, ppm: 33.80 (C12), 55.25 (Cy7), 54.34 (Cas), 58.23
(C15), 61.25 (C2511), 62.09 (C19), 112.00 (Ci6), 113.53 (C14), 120.33 (C1s), 127.03
(Czs), 128.48-129.59 (Ci721222425), 137.51 (Cz0), 138.98 (Ci3), 159.98 (Cus),
214.50 (Co).

Synthesis of 3-(3-(1H-imidazole-1-yl)propyl)-7-benzyl-3,7-
diazabicyclo[3.3.1]nonan-9-one (2) is carried out in a similar way. Yield 22.72 g
(98 %), Rf = 0.636 (benzene:isopropanol 6:1), np® = 1.560. Calculated, %: C
70.98; H 7.74; N 16.55; O 4,73. C2H26N4O. Found, %: C 70.96; H 7.73; N 16.54.
IR spectra, cm™: 1733 (C=0); 1451 (C=N). 'H NMR (400 MHz, CDCly), 5, ppm:
1.74-1.90 (2H, quint, J = 2.7 Hz, NCH.CH.CH2N), 2.16-2.28 (2H, t, J = 2.7 Hz,
NCH,CH,CH:N), 2.47-2.57 (2H, tt, J = 3.1, 2.5 Hz, CH,CHCH,), 2.65-2.81 (4H,
dd, J = 11.8, 2.8 Hz, CHaax, 4ax, 6ax 8ax), 2.89-3.04 (4H, dd, J=12.7, 2.8 Hz, CHaq,
4eq, 6eq 8eq), 3.46 — 3.55 (2H, s, CH:Ce¢Hs), 3.89-3.98 (2H, t, J= 2.7 Hz,
NCH,CH,CH:N), 6.79-6.85, 6.93-7.02, 7.35-7.42 (3H, dd, J= 3.4, 1.9, 1.2 Hz,
CHim), 7.11-7.31 (5H, dd, J= 7.7, 1.8, 0.5 Hz, CHy). °C NMR (100 MHz,
CDCls), 3, ppm: 28.32 (C12), 44.14 (C13), 46.64 (C1s), 52.48 (Cu11), 58.17 (Czs),
58.42 (Csp), 61.36 (Ci), 119.02 (Cis), 127.39 (Cz3), 128.40 (Cz2.24), 128.96
(C21,25), 129.35 (C17), 137.43 (C15), 137.96 (C20), 214.32 (Co).

Synthesis of 3-(3-methoxyphenethyl)-7-benzyl-3,7-diazabicyclo[3.3.1]nonane
(3). To a mixture of 3 g (0.008 mol) 3-(3-methoxyphenethyl)-7-benzyl-3,7-
diazabicyclo[3.3.1]nonan-9-one (1) and 1.31 g (0.041 mol) of hydrazine hydrate
(99 % solution) in 23.92 ml of triethylene glycol at 60 °C add 5.69 g (0.102 mol)
KOH. The reaction mixture is heated to 160-170 °C and stirred at this temperature
for 5 h. At a temperature of 190-200 °C, water and excess hydrazine are distilled
off. After cooling the reaction mixture to room temperature, 40.42 ml of distilled
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water is added, extracted with diethyl ether, and dried over anhydrous MgSO..
The solvent is evaporated, and the resulting product is purified using column
chromatography and of 3-(3-methoxyphenethyl)-7-benzyl-3,7-diazabicyclo
[3.3.1]nonane (3) is obtained. Yield 1.25 g (44 %), R=0.173 (benzene
sisopropanol 7:1). np®® = 1.446. Calculated, %: C 78.82; H 8.63; N 7.99.
C23H30N20. Found, %: C 78.80; H 8.65; N 7.98. IR spectra, cm™: 1071 (C-N). 'H
NMR (400 MHz, CDCls), 8, ppm: 1.56 (2H, dt, J = 13.0, 2.7 Hz, CHCH,CH),
2.11 (2H, ttt, J = 3.2, 2.7, 25 Hz, CHCH.CH), 2.67 (2H, t, J = 2.7 Hz,
NCH,CH,CHar), 2.87-3.03 (10H, 2.94 (dd, J = 10.6, 2.8 Hz, CH2ax 4ax, 6ax, 8ax), 2.96
(dd, J =10.3, 2.8 Hz, CHZeq, 4eq, 6eq, geq), 2.98 (t, J =27 Hg, NCHzCHzCHar)), 3.66
(2H, s, CH2CeHs), 3.73 (3H, m, CH3), 6.74-6.91, 7.20-7.45 (9H, m, J = 8.2, 7.7,
2.8, 1.8, 0.5 Hz, CHa). °C NMR (100 MHz, CDCl3), 8, ppm: 28.90 (Cy5), 33.90
(C11), 36.11 (Cq), 55.52 (Cz), 59.70-59.81 (Czs6s8), 61.31 (Cig), 62.83 (Cis),
112.52 (Cis), 114.32 (Cy3), 121.32 (Cy7), 127.21 (C2), 128.30 (Czo.4), 129.01
(C2123), 129.40 (Cys), 134.51 (Cy2), 137.32 (C1g), 159.64 (C14).

Synthesis of 3-(3-(1H-imidazole-1-yl)propyl)-7-benzyl-3,7-
diazabicyclo[3.3.1]nonane (4) is carried out in a similar way. Yield 3.20 g (56
%), R=0.21 (benzene :isopropanol 7:1). np?® = 1.483. Calculated, %: C 74.03; H
8.70; N 17.27; C20HzsN4. Found, %: C 74.01; H 8.73; N 17.26. IR spectra, cm™:
1070 (C-N),1510 (C=N). *H NMR (400 MHz, CDCls), 5, ppm: 1.52 (2H, dt, J =
13.0, 2.7 Hz, CHCH.CH), 1.56 (2H, quint, J= 2.7 Hz, NCH.CH,CH:N), 2.04
(2H, ttt, J = 3.2, 2.7, 2.5 Hz, CH,CHCH), 2.15-2.37 (4H, dd, J = 10.6, 2.8 Hz,
CHaax 4ax, 6ax, 8ax), 2.61-2.83 (4H, dd, J = 10.2, 2.8 Hz, CHaeq, 4¢q, 6eq, 8eq), 3.05-3.14
(2H, t, J = 2.7 Hz, NCH,CH,CH2N), 3.35 (2H, s, CH.C¢Hs ), 3.85 (2H, t, J = 2.7
Hz, NCH,CH,CHN), 6.96 (1H, dd, J= 3.4, 1.9 Hz), 7.03 (1H, dd, J= 3.4, 1.1
Hz), 7.49 (1H, dd, J= 1.9, 1.1 Hz), 7.12-7.25 (5H, dd, J= 7.8, 1.84, 0.94 Hz,
CHar ). ®C NMR (100 MHz, CDClg), 8, ppm: 29.15 (C15), 29.44 (C11), 34.46 (Co),
47.73 (C12), 50.08 (Cio), 56.35 (Cap), 59.25 (C2ag), 62.05 (Cis), 120.45 (C17),
127.03 (Cz2), 128.48 (Ca1.23), 129.74 (C2024), 133.92 (C1e), 136.33 (Cua), 138.10
(C1o).

The complex of 3-(3-methoxyphenethyl)-7-benzyl-3,7-
diazabicyclo[3.3.1]nonane with B-cyclodextrin (56CD). Hot solutions of 1.19 g
(0.0034 mol) 3-(3-methoxyphenethyl)-7-benzyl-3,7-diazabicyclo[3.3.1]nonane
(3) are mixed in 25 ml of ethyl alcohol and 3.85 g (0.0034 mol) B-cyclodextrin in
40 ml of distilled water. The mixture is placed in a drying cabinet, ethanol and
water are evaporated at 50-55 °C, and 3-(3-methoxyphenethyl) propyl)-7-benzyl-
3,7-diazabicyclo[3.3.1]nonane with B-cyclodextrin (5CD) inclusion complex is
obtained in the form of a white powder. Yield 4.25 g (84 %). Calculated, %: C
52.56; H 6.79; N 1.89. CesH100N2036. Found, %: C 52.59; H 6.77; N 1.92.

The complex of 3-(3-(1H-imidazole-1-yl)propyl)-7-benzyl-3,7-
diazabicyclo[3.3.1]nonane with f-cyclodextrin (64CD) is carried out in a similar
way. Yield 5.95 g (88 %). Found, %: C 51.02; H 6.77; N 3.84. Ce2HggN4Oss.
Haiigeno, %: C 51.01; H 6.75; N 3.87.

33



KA3AKCTAHHBIH XUMUA )KYPHAJIbI XUMHYECKHUY XYPHAJI KA3AXCTAHA

2.2. The biological part

In the course of studies of myelostimulating activity, white female laboratory
rats aged 12 to 16 weeks with a body weight of 210 to 280 grams were used. The
blood test was performed on an Abacus junior vet hematology analyzer
manufactured by Diatron, Denmark. The leukogram was monitored using
Romanovsky-Giemse smear microscopy using a SA3300C microscope. The
concentration of cells in the smear during immersion was 500 units.
Myelosuppression was caused by the administration of cytostatic
cyclophosphamide at a dose of 30 mg/kg of animal weight. Then, on the 6th, 8th
and 10th days of follow-up, the rats were divided into 4 groups. Animals from
group 1 were daily intramuscularly injected with the studied compound (6BCD)
under the code BIV-277 at a dose of 5 mg / kg in a volume of 0.5 ml. Rats from
group 2 were injected with reference compounds, namely the drug methyluracil,
at a dose of 0.4 mg / kg and a volume of 0.5 ml, group 3 received a placebo
(physical solution) in a volume of 0.5 ml, and group 4 remained intact. Statistical
processing of the data was carried out using Student's confidence interval.

All experiments were conducted taking into account chronobiological
principles and in full compliance with ethical standards for working with
laboratory animals.

The study examined the effect of two substances (5CD, 6pCD) — HZR-109
and HZR-112 — on stimulating the growth of seeds of spring wheat of the
Kazakhstanskaya 10 variety and soybeans of the Zhansaya variety. The
experiments were conducted in a laboratory setting. The seeds were germinated in
moist chambers, after which they were planted in moistened soil. Germination
was determined in four stages using 10 seeds in each repeat.

3. Results and discussion

In order to search for and isolate potentially biologically active substances,
new bicyclic systems based on 2-(3-methoxyphenyl)ethanamine and 3-(1H-
imidazole-1-yl)propane-1-amine  were synthesized (Scheme 1). 3-(3-
Methoxyphenyl)- and 3-(3-(1H-imidazole-1-yl)propyl)-7-benzyl-3,7-
diazabicyclo[3.3.1]Jnonane-9-ones 1, 2 were obtained from N-benzyl-4-
oxopiperidine using a paraform and a corresponding primary amine in an acetic-
methanol medium. The yield of products was 94-98 %. As a result of the
reduction of the reaction products 1, 2 by the Kizhner-Wolf method using
hydrazine hydrate in the presence of alkali in triethylene glycol, the
corresponding bispidins (3, 4, with yields of 44-56 %) were synthesized. The
resulting compounds are insoluble in water. To study their biological properties,
complexes of these compounds with B-cyclodextrin were isolated. The complex
of  3-(3-methoxyphenyl)-7-benzyl-3,7-diazabicyclo[3.3.1Jnonane ~ with -
cyclodextrin (SBCD) was synthesized in 84 % yield. At the same time, the
complex of 3-(3-(1H-imidazole-1-yl) propyl)-7-benzyl-3,7-
diazabicyclo[3.3.1]nonane with B-cyclodextrin (6fCD) was obtained in 88 %
yield. The synthesis of these complexes was accompanied by the dissolution of
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substances in a mixture of water and ethanol, prolonged heating in a sand bath,
and subsequent ultrasound treatment. After all the procedures and drying,
powdered products were obtained.
R-NH, I‘t I‘{

bt MecOH, HCI NH,0H- HCI N N 1,3,5 R= —/_Q

ﬁ‘j HAc M pyridine @ B-CD @ 0—

N (CH,0), N C,HsOH N C,H;0OH

1,2

Z—7

o}

3,4 5,6

Scheme 1 - Synthesis of new bicyclic systems

In the IR spectra of 3,7-diazabicyclo[3.3.1]nonane-9-ones 1, 2 there are
absorption bands of the carbonyl group at 1707 cm™ and 1733 cm™. In the °C
NMR spectrum of compounds (1, 2), the signals with the lowest chemical shift
values at 214.32 ppm and 214.50 ppm were attributed to ketone carbon atoms (C-
9), respectively. In the spectra, carbon atoms C-1 and C-5, as well as C-2, C-4, C-
6 and C-8, which are marked in red, appeared at 54.32-58.17 and 58.42-61.25
ppm, respectively, and confirm the formation of target bispidinones. In the
spectrum of the 2nd compound, it can be seen that the manifestations of imidazole
carbon atoms that resonated at 119.02 ppm, 129.35 ppm and 137.43 ppm. Carbon
atoms of the phenyl fragment were recorded at 112.00-159.98 and 127.03-137.96
ppm, respectively.

In the *H NMR spectrum of compounds 1, 2, imidazole protons appeared as
single-proton doublets at 6.79-6.85, 6.93-7.02, and 7.35-7.42 ppm. Aromatic
protons of the phenyl ring appeared as single-proton doublets in the region at
7.11-731 ppm and 6.40-7.11, 7.12-7.35 ppm. Methylene protons H-
2ax,8ax,4ax,6ax and H-2eq, 8eq,4eq, and 6eq manifested as two four-proton
multiplets at 2.42-2.81 and 2.89-3.11 ppm, respectively.

In the IR spectra of compounds 3, 4, the absorption bands of the C=0 group
are removed and absorption bands of the CH; bond appear, proving the formation
of the corresponding bicyclic nonans. The absorption bands C-N and C=N groups
are observed at 1510 cm™ and 1070-1071 cm™. The **C NMR spectra of nonanes
3, 4 showed resonances for C-9 at 34.46 and 36.11 ppm, respectively. The signals
of the carbon atoms of the bispidin framework appeared at 28.90-29.15 and
56.35-59.81 ppm. The carbon atom of the methoxyl fragment appeared at 55.52
ppm. The carbon atoms of the imidazole ring resonated in the range of 120.45-
136.33 ppm, and the carbon atoms of the phenyl fragment in the range of 112.52-
159.64 and 127.03-138.10 ppm.

The reaction products 3, 4 were viscous oils, soluble only in organic
solvents. Complexes 5BCD, 6BCD with -CD were obtained as solids and used to
study the biological properties of the synthesized compounds.
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The complex 6BCD was studied for myelostimulating activity, which
includes stimulation of erythropoiesis, leukopoiesis and thrombocytopoiesis. The
study was conducted under the code BIV-277 (see Table 1).

Compound 6BCD BIV-277 demonstrated moderate activity against
leukocytopoiesis, erythrocytopoiesis and thrombocytopoiesis.

Table 1 - Peripheral blood parameters

Blood counts” BIV-277 (6CD) | The control group | The placebo | The intact group
rou

RBC, 10/l 8.09+0.52 6.06 + 0.06 2,592: 0.20 7.02+0.23

HGB, g/l 125415.21 125 +4.00 96 +2.67 147 +£6.00

HCT, % 37.37+4.21 23.35+0.70 20.75 +£0.30 37.3+£0.27

MCV, fl 46+4.58 54.45 +0.43 41.8+0.07 82.6 +0.23

PLT, 10%1 133+5.55 521+135.33 422 +£41.33 690 £ 166.33

PCT, % 0.08+0.00 0.2815 +0.07 0.23+0.02 0.372 +£0.08

MPV, fl 6.2+0.01 6.1 +0.47 5.5+£0.13 7.4+0.30

PDWS, % 9+0.05 12.25 +0.57 11.25+0.23 11.4+0.43

“RBC - total erythrocyte count; HGB — hemoglobin; HCT — hematocrit; MCV- average volume of red

blood cells; PLT — total platelet count; PCT — the amount of thrombocrit; MPV — average platelet

volume; PDWS — platelet distribution index

The red blood cell level increased from (3.59+0.2) 10/l of blood to

(8.09+0.52) 10'%/1 of blood by 2.25 times, and the hemoglobin level recovered 1.3
times from (96.0 +2.67) g/l of blood to (125+15.21) g/I. The average volume of
red blood cells increased from (41.8+0.07) fl to (46+4.58) fl. Platelet mass and
thrombocrit also showed a decrease in the number of platelets by 3.17 and 2.88
times to (133+5.55)-10° /I of blood and (0.08+0.00) %, respectively. The average
platelet volume increased by 1.13 times and amounted to (6.2+0.01) fl.

The complexes of compounds 5BCD, 6BCD under the codes HZR-109 and
HZR-112 were studied in the laboratory for their stimulating effect on plant
growth. The following indicators were determined during the study: germination
energy, laboratory germination and germination intensity of seeds of
Kazakhstanskaya 10 wheat and Zhansaya soybean (Table 2, Fig. 1).

Table 2 - The effect of the studied substances on germination, growth and development of wheat seed
seedlings (Kazakhstanskaya 10) and soybeans (Zhansaya) in laboratory conditions

Variety Options Control HZR-109 HZR-112
(5BCD) (6BCD)
Kazakhstanskaya | Germination, % 90 100 100
10 Seed germination energy, % 82.5 95.0 85.0
Average height of plants,cm | 9.5 8.0 8.0
Zhansaya Germination, % 50 40 60
Seed germination energy, % 45.0 35.0 50.0
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Kazakhstanskaya 10 Zhansaya

Control HZR-109 HZR-112 Control HZR-109 HZR-112

Figure 1 - Effect of XZR-109 and XZR-112 on germination, growth and development of wheat and
soybean seedlings in laboratory conditions on day 7 of germination

During the study, it was found that the best results were obtained when using
the complex (5pCD, HZR-112) for both types of wheat and soybean seedlings.
The use of HZR-109 and HZR-112 preparations led to an increase in the
germination energy of Kazakhstanskaya-10 wheat seeds by 85 and 95 %,
respectively. When using HZR-109 and HZR-112, the average height of wheat
plants of this variety was significantly lower than in the control group (treated
with water) by 1.19 times. The germination rate and germination energy of
soybean seeds of the Zhansaya variety treated with the HZR-109 preparation were
lower compared with the control group. At the same time, when using the drug
HZR-112, these indicators were 60 and 50 %, respectively.

4. Conclusion

As a result of the research, new bipidine-type systems based on 2-(3-
methoxyphenyl)ethanamine and 3-(1H-imidazole-1-yl)propane-1-amine were
synthesized. Then, the complexes of 3-(3-methoxyphenyl)- and 3-(3-(1H-
imidazole-1-yl)propyl)-7-benzyl-3,7-diazabicyclo[3.3.1]Jnonans were obtained to
study the biological activity with B-cyclodextrin. A study on myelostimulating
activity showed that the complex (6CD, BIV-277) reduces the number of platelet
cells, while an increase in the level of erythrocyte cells, hemoglobin, and average
platelet volumes was observed. This may indicate a moderate activity of the
complex in relation to leukocytopoiesis, erythrocytopoiesis and
thrombocytopoiesis. Biological screening conducted to determine the growth-
stimulating activity showed that the complex (5pCD, HZR-112) stimulates plant
growth on soybean seed seedlings. At the same time, the complex (6fCD, HZR-
109) demonstrates inhibitory properties for all seed varieties.
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METOKCH®EHDOTUJI )KOHE UMUJA3O0JITPOIINJI ®PAPMAKO®OP.JIbI
N-BEH3WJIBUCIIUAUH: B-CD )KAHA TYbIH/Ibl KELIEHJEPIHIH
MUEJOBIHTAJIAHJABIPYIIBI ’KOHE OCY 11 BIHTAJIAH/IBIPATBIH
BEJICEHALITTH BATAJIAY

A.b. Kanovibaesa'?", B.K. I0?, A.A. Cepzazvi’, T.M. Ceiinxanoe®,
@. /lypan®, M. Aiivemup®, H.C. Myxamaouee®

Yan-Dapabu am. Kazax ynmmuix ynusepcumemi, Anmamot, Kazaxcman

2«0.B. bexmypos am. Xumus Foutotmoapor Mncmumymor» AK, Anmamer, Kazaxceman

311 Vanuxanos am. Koexwemay ynueepcumemi, Kexwemay, Kazaxcman

“Dicle Ynusepcumemi, Jluapbaxeip, Typxus

5 K. JKuembaes. am. Kazax ecimoixmepoi Kopeay dicone Kapanmum oliblMU-3epmmey uHCIMumymol,
Anmamwr, Kazakcman

Anpatna: Kipicne. YKaHa OHONOTHSIBIK OEJICEHI KOCBUIBICTAP/bl 1371y [OPUTIK XMMUSHBIH HETi3ri
MakcaTTapbiHbIH Oipi 6okl Kana 6epeni. Ocwl 3epmmeydiy Makcamol - KOCBUIBICTap/IbIH €Ki TOOBbIH - N-
OCH3WIOMCIUIMH KAHKAIBI METOKCH(ECHETWIAMHH JKOHE HMHUJA30JIPOIMIAMHH  TYBIHJBUIAPBIH
CHHTE3Iey JKOHE OJIapIblH OCIMAIKTEpPIIH OCYiH peTTeylli >KOHE MHEIOBIHTAIAHIBIPYIIBI PETiHAeTI
oneyetin Oaranay. Homuowenep oicone mankvinay. JlocTypmi opicTepai KoJjjaHa OThIpbIN, 3,7-
Ira3a0unukio[3.3.1]HoHaH-9-0HOApABIH JKaHA CEpPHSUIAPBl CHHTE3NCHl. AJIBIHFAaH KOCBUIBICTAPIbIH
KYPBUIBIMBI SIIPOJIBIK MAarHUTTIK-PE30HAHCTHIK crekrpockonus (SIMP), uH(MPaKbI3bUT CHEKTPOCKOMHS
JKOHE DJIEMEHTTIK Tajjgay apKbUIbl pacTanabl.  KopwuimbinOvl. BHONOTHANBIK — oneyeTi KOFapsbl
KOCBUIBICTapABl aHbIKTay MaKCaTblHIA JKaHA OMIMKIAL JKyifenep cuHTe3nenni. Opi Kapaid, anblHFaH
KocsuibicTapasie SACD, 6BCD Gencenpinirin 6aranay YIIH 3epTXaHAIBIK aK aHAIBIK ereyKyWpBIKTapra
MHEJIObIHTATAHTBIPYLIBIIBIK JKOHE OMgali MEH COs TYKbIMbIHA ©CY/i BIHTAIAHIBIPY OeJICeHaUTIKTepi
JKYpri3ini. MuenobIHTaIaHTBIPYILIBI OCICEH IUTIKTI 3ePTTey HOTIIKeNepi OONBIHIIA UMH/IA301 TYBIHABICHL,
aran aiitkanga  3-(3-(1LH-umupaszon-1-um)nponmn)-7-6en3un-3,7-ana3adbuuukio| 3.3. 1 JHoHaHuelH -
UKIOAEKCTpHHMEeH kemeHi 6BCD 0,5 Mn  kenemiHge 5 MI/KI  fH03aja  JICHKOIMTOIO33re,
IPUTPOLUTOIOIZrE HKOHE TPOMOOIUTONOI3re KATHICTHI OpTama OeJCeHIUNKTI KepcerTi. Ocyai
BIHTAJAHJBIPATEIH OCICEHIUTIKTI 3epTTey HoTwkedepi OoifbiHma xemensiy (5BCD, X3P-112) cos
TYKbIMBIHBIH ~ KOIIETTEPIHAEri OCIMIIKTEpAiH ©CyiH bIHTaIaHIBIPATBIHBIH KepceTTi. bucnmann
(parMeHTiHIH METOKCU(EHITHIMEH HEMece HMHIA30JIIPOIMIMEH Yilecyl op Typil THITEri jXaHa
OHrONOTHSIIBIK OeNiceH Il CyOcTpaTTapIbl i3eyAe 6Te MaKCaTThl OOJIBIN TaObUIIBL.

Tyiiin ce3nep: 2-(3-metokcudenmn)sranamus, 3-(1H-uMuna3zon-1-mwi)nponad-1-aMuH, GUIMKI, KEIIeH,
B-IMKIIOJEKCTPHUH, MUESIOBIHTAIAHTHIPYILIBUIBIK JKOHE OCYl BIHTAIaHABIPYLIBI 9cep.

Kanovioaesa Anmuinai bexookpizvt PhD

10 Banenmuna Koncmanmunosna Xumus 26116IMOAPLIHBIY OOKMOPbL

Cepzazvt Auda AilObIHKbI3bL JKapamuinvicmary evliblMOPbIHbIY MASUCMPI
Ceiinxanos Tynezen Mypamoeuu Xumus 2bIIbIMOAPLIHBIY KAHOUOAMbI

ypan Quaz Xumus 26116IMOAPLIHBIY OOKMOPbL

Airoemup Mypam Xumusi ebLIbIMOAPLIHBIY OOKMOPbI
Mpyxamaouee Hypcan buonozusa eeirvimoapvinbiy KaHOudamel
Cepukcanosuy
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N-BEH3WJIBUCIIUANH C METOKCH®EHITUJIOBbBIMH U
HUMHUJA3OJIIPOIINIOBBIMA ®APMAKO®OPAMMU: OIEHKA
MUEJOCTUMYJIMPYIOIENA U POCTCTUMYJIMPYIOUIEA AKTUBHOCTH HOBBIX
IMPOU3BOJHBIX KOMIIJIEKCOB g -CD

A.B. Kanowviéaeea?", B.K. 0%, A.A. Cepzazvi®, T.M. Ceiinxanog®,
@. Jlypan’, M. Aitoemup®, H.C. Myxamaoues®

'Kazaxckuii nayuonansusiii ynusepcumem um. ano-@apabu, Anmamet, Kazaxcman
240 «HMucmumym xumuueckux nayk um. A.B. Bexmyposay, Anmamvl, Kazaxcman
3Koxwemayckuii ynueepcumem um. ILI. Yanuxanosa, Koxwemay, Kasaxcman
4Vuusepcumem Dicle, Juspbaxeip, Typyus

SKasaxckuii nayuno-ucciedo6amensckutl UHCMUmym 3auumol U Kapanmuna pacmenuil
umenu XK. JKuembaes, Armamel, Kazaxcman

AuHoTanusi: Beedenue. TIOMCK HOBBIX OHOJIIOTMYECKHM AKTHBHBIX COEIMHEHUII OCTAeTCsi OIHOM W3
KJIFOYEBBIX 323724 MEIMIMHCKOW XUMHH. [[ens nacmosue2o uccie0o8anus - CAHTE3UPOBATH ABE TPYIIIIbI
COEIMHEHHUIT: TPOM3BOJHBIE METOKCH(EHITWIAMUHA W HMMMIA30JNpPONMIAMHHA € 00s3aTenabHbIM N-
OCH3MIONCIIUANHOBBIM OCTOBOM U OIICHHTH WX MOTEHIHMAJ B Ka4eCTBE PETYNISTOPOB POCTa PACTCHUH U
MHEJIOCTUMYJISITOPOB.  Pesynomamusl 1 06cyscoenue. BbliM  CHHTE3UpOBaHBI HOBBIE cepu  3,7-
nua3abunukino[3.3.1]HoHaH-9-0HOB ¢ HKCMONBb30BaHMEM  TPAJULIMOHHBIX ~ MeToZ0B.  CTpyKTypa
MOJyYCHHBIX COCAMHEHUI OblIa MOATBEPIKICHA C IMOMOIIBIO CICKTPOCKOIHH SICPHOTO MArHHUTHOTO
pe3onanca (SIMP), wuH]pakpacHOH CHEKTPOCKONUM M DJIEMEHTHOTO aHanu3a. 3axioueHue.
CuHTE3UpOBaHbl HOBBIC OHUMKIMYECKHE CHCTEMbl C IEJbI0 BBIBICHUS COCAMHEHHH C BBICOKHM
OMOJIOTMYECKMM IIOTEHLMANIOM. bBblla mpoBe/eHa OLIEHKa MHENOCTUMYJIHMPYIOLIeH Ha J1abopaTOPHBIX
OenbIX KpbICax-caMKax M POCTCTHMYJIMPYIOIICH Ha CEMsHaX IMIICHUIIBI U COM aKTHBHOCTH IMOJYYCHHBIX
coepunennit SPCD, 6BCD. Pe3ynbraThl HCClEOBaHUS MUCIOCTUMYJIUPYIOIICH aKTUBHOCTH MOKA3allH,
YTO MPOM3BOJHOE HMMHIA30ja, a MMEHHO Komiuieke 3-(3-(1LH-umumaszon-1l-un)npomnmn)-7-6eHsmn-3,7-
nuazabunukiio[3.3.1]Honana ¢ B-mknoaekctpunom 6BCD, B no3e 5 mr/kr B 006éme 0,5 M1 mposiBisieT
YMEPEHHYI0 AaKTHBHOCTh B OTHOIICHHH JICHKOIMTOIO332, SPUTPOLMTONO3a U TPOMOOLMUTOI0A3A.
Pe3ynbTaThl HMCCnenOBaHUS POCTCTUMYJIMPYIOIISH aKTHBHOCTH IMOKazand, 4yto komiuieke (SPCD, X3P-
112) crumymupyeT poCT pacTeHHil Ha MpopocTkax ceMsH cou. Okaszanoch, 4YTO KOMOWHALUS
OUCTTUIMHOBOIO (pparMeHTa ¢ METOKCH(EHITHIOM HIIH WMHAA30JIPOITHIOM BECbMa MEPCIEKTHBHA IS
MOUCKa HOBBIX OHOJIOTMYECKH aKTHBHX CyOCTpaToB pa3HOOOPA3HOro THIIA ACHCTBHSI.

KiroueBbie cioBa: 2-(3-merokcudenun)dtanamut, 3-(1H-umunazon-1-uwin)npomnad-1-amuH, OHIMKI,
KOMIUIEKC, B-IMKIOIEKCTPUH, MUETOCTUMYITUPYIOLIee H POCTCTUMYJIUPYIOLIEe ACHCTBHE.

Kanovioaesa Anmoinai bexoo1Kpi3bt PhD

1O Banenmuna Koncmanmunoena [Moxmop xumuueckux Hayk
Cepzazvl Auoa AitobIHKbI3bL Mazucmp ecmecmeeHnHbIX HAYK
Ceiinxanoe Tynezen Mypamoesuu Kanouoam xumuyeckux Hayx
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