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Abstract. The aim of the present study is the synthesis and testing for pesticidal activities of 2,3-dimethoxy-
16,16-dimethyl-D-homo-8-azagona-1,3,5(10),13-tetraene-12,17a-one and 2,3-dimethoxy-16,16-dimethyl-d-
homo-8-azagona-1,3,5(10),13-tetraene-12-imino-17a-one hydrochloride which could become the basis the
basis of plant protection products. The first compound was obtained by condensation of 6,7-dimethoxy-2,3-
dihydroisoquinoline with 2-acetyl-5,5-dimethylcyclohexane-1,3-dione. The second substance was synthe-
sized by interaction of the first with ammonium chloride. 2-Acetyl-5,5-dimethylcyclohexane-1,3-dione was
prepared by heating dimedone with acetic acid in polyphosphoric acid. 6,7-Dimethoxy-2,3-dihydroiso-
qguinoline was synthesized in two steps. Boiling 2-(3,5-dimethoxyphenyl)ethylamine in formic acid gave the
corresponding amide, which was cyclized in the presence of phosphorus oxychloride. The structure of the
obtained compounds is confirmed by the data of IR, H NMR, UV spectra and elemental analysis. In the IR
absorption spectra of 2,3-dimethoxy-16,16-dimethyl-D-homo-8-azagona-1,3,5(10),13-tetraene-12,17a-dione
and 2,3-dimethoxy-16,16-dimethyl-D-homo-8-azagona-1,3,5(10),13-tetraen-12-imino-17a-one hydrochloride,
enaminodiketone bands are present (1535, 1580, 1615, 1625, 1670 cm-) and enimine ketone (1595, 1650,
3260 cmt) groups, respectively. Their UV absorption spectra recorded in ethanol contain two absorption
bands (265.303 and 268.317 nm) corresponding to ™ transitions of the same molecular fragments. The
mass spectra of the two obtained tetracycles contain peaks of molecular ions. H NMR spectra correspond to
the structures of all obtained compounds The synthesized compounds were tested for certain types of insec-
ticide (against Toxoptera graminum, Musca domestica, Meloidogyne incognita, Heliothis virescens, Diabroti-
ca undecimpunctata howardi, Caenorhabditis elegans), fungicidal (against Drechslera, Erysiphe, Puccinia,
Peronospora) and herbicidal (against Amaranthus retroflexus, Brassica rapa, Abutilon theophrasti, Alopecu-
rus myosuroides, Avena fatua, Echinochloa crus galli) activities. Both synthesized compounds showed her-
bicidal activity against Amaranthus retroflexus, Brassica rapa, Abutilon theophrasti and insecticidal activity
against Toxoptera graminum. Hydrochloride 2,3-dimethoxy-16,16-dimethyl-D-homo-8-azagon-1,3,5(10),13-
tetraene-12-imino-17a-one showed insecticidal activity against Musca domestica and fungicidal activity
against Drechslera.
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AHHomauus. Llenbio 0aHHO20 uccriedosaHus sI8ISiemcsi CUHMe3 U mecmuposaHue Ha necmuyudHyro akmuse-
Hocmb  2,3-0umemokcu-16,16-dumemun-D-2omo-8-asazoHa-1,3,5(10),13-mempaeH-12,17a-0uoHa u 2udpoxsio-
puda 2,3-dumemokcu-16,16-0umemuri-D-eomo-8-asaeoHa-1,3,5(10),13-mempaeH-12-umuHo-17a-oHa, Komopsle
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moaniu 6bi cmame ocHogoUl cpedecme 3awumel pacmeHul. lNepeoe coeduHeHue 6biI0 Noy4YeHO KOHOeHca-
uuet 6,7-6umemokcu-2,3-0uaudpousdoxuHonuHa ¢ 2-auemursn-5,5-0umemunyuknoeexkcaH-1,3-duoHom. Bmo-
poe — g3aumoldelicmeueM epeoeo C X/0pucmbiM aMMoHuUeM. 2-Auemurn-5,5-0umemunyuknoeexkcaH-1,3-
OUOH 6bIn norny4yeH HagpesaHueMm OumedoHa C yKCcycHoU Kucriomoul 8 rnonugocgopHol kKucrome. 6,7-
Humemokcu-2,3-0uaudpousoxuHonuH 6bi1 cuHmesuposaH 8 0ee cmaduu. KunsyeHuem 2-(3,5-Oume-
mokcugbeHusn)amunaMmuHa 8 MypasbUHOU Kucsome rosydanu coomeemcmeyrouwul amud, YuKu3ayur Ko-
mopoeo npoeodusnu 8 fpucymcmeuu Xfaopokucu ¢ocgopa. Cmpykmypa Mosy4YeHHbIX coeduHeHul noo-
meepxxoeHa OaHHbiMU UK, *H SMP, Y®-cnekmpoe u anemeHmHo20 aHanu3a. B VIK-cnekmpax noanoweHusi
2,3-0umemokcu-16,16-0umemurn-D-2omo-8-a3azoHa-1,3,5(10),13-mempaeH-12,17a-0uoHa u eudpoxriopuda 2,3-
Oumemokcu-16,16-dumemur-D-2omo-8-azazoHa-1,3,5(10),13-mempaeH-12-umuHo-17a-0Ha rpucymcmeytom ro-
nockbl eHamuHoOukemoHHou (1535, 15680, 1615, 1625, 1670 cm) u eHumuHokemoHHoU (1595, 1650, 3260 cm™)
epynn coomeemcmeeHHO. B ux Y®-crnekmpax noznowjeHusi, 3anucaHHbIX 8 amaHorie, umeromcsi 0ge rosockl
rnoenouwjeHus (265,303 u 268,317 Hm), coomeemcmeyrowjue TIT*-nepexodam mex Xe hpasMeHmMos8 Morie-
Kyn. B macc-cnekmpax 08yX MOSyYeHHbIX MempayuKkios npucymcmsyrom MUKU MOJEKYSPHbLIX UOHOS.
1H SIMP-crniekmpbl coomeemcmeyom CmpyKmypam 6ceX rosly4eHHbIX coeOuHeHul. CuHme3upo8aHHbIe
coeduHeHusi bbinu ucrnbiMmaHbl Ha HeKomopblx eudax UHcekmuuyudHoU (npomue Toxoptera graminum,
Musca domestica, Meloidogyne incognita, Heliothis virescens, Diabrotica undecimpunctata howardi,
Caenorhabditis elegans), ¢yHeuyudHol (npomus Drechslera, Erysiphe, Puccinia, Peronospora) u eepbu-
yudHou akmusHocmu (npomue Amaranthus retroflexus, Brassica rapa, Abutilon theophrasti, Alopecurus
myosuroides, Avena fatua, Echinochloa crusgalli). Oba cuHme3upogsaHHbie coeQuUHeHUs1 noka3anu 2epbu-
yudHyro akmusHocms ripomusg Amaranthus retroflexus, Brassica rapa, Abutilon theophrasti u uHcekmuyuod-
Hyto npomue Toxoptera graminum. [udpoxnopud 2,3-Oumemokcu-16,16-dumemur-D-2omo-8-a3azoHa-
1,3,5(10),13-mempaeH-12-umuHo-17a-oHa nposgusi UHCEKMUUUOHY akmugHocms ripomug Musca domes-
tica u gpyHauyudHyro npomuse Drechslera.

Knro4deebie cnoea: opzaHu4YyecKuli CUHME3, 2emepouuKsbl, asacmepouldsbl, 2epbuyudsl, UHCEKMUUUOBI,
yHauyuodsb!

Ans yumupoeaHus: MNbipko A. H. CnHTe3 1 Guonornyeckme UCMbITaHUst Ha NECTULMAOHYI0 aKTUBHOCTL 8-as3a-
ctepoupoB // N3Bectusa By3o0B. lNMpuknagHas xumua n 6uotexHonorms. 2022, T. 12. N 1. C. 8-14. https://

doi.org/10.21285/2227-2925-2022-12-1-8-14.

INTRODUCTION

The high intensity of work on the chemistry of
steroids is due to their enormous physiological and
therapeutic value. The total synthesis of natural and
related biologically active compounds is one of the
important tasks of modern organic and bioorganic
chemistry. Closely related to it are the problems of
creating new drugs, chemical agents for protecting
and regulating the growth of plants and animals,
establishing the mechanism of action of natural and
synthetic bioregulators, etc. [1-3].

The synthesis of modified steroids is an im-
portant direction in the chemistry of steroids, since
the widespread use of steroid compounds as drugs
poses the task of separating their pharmacological
effect from hormonal action. One of the modifying
factors that make it possible to increase the selectiv-
ity of the biological action of steroids is the introduc-
tion of a heteroatom into the steroid skeleton [4].
Nitrogen, oxygen, sulfur, selenium and phosphorus
are commonly used as a heteroatom. Works on the
synthesis of azasteroids were widely developed [5-8].
As a result of replacing the carbon atom with nitro-
gen, there are practically no changes in the struc-
ture of the steroid skeleton, however, the presence
of a nitrogen atom with a free pair of electrons
causes profound changes in biological activity.
Azasteroids have a wide range of biological activity,
in particular, antitumor, anti-inflammatory, anti-ulcer,

antimicrobial [4-8]. Intensive research on complete
synthesis, chemical modification and the study of
biological activity in the 70-90s of the last century
was carried out at the N. D. Zelinsky Institute of Or-
ganic Chemistry of the USSR Academy of Sciences
and the Institute of Bioorganic Chemistry of the Na-
tional Academy of Sciences of Belarus under the
guidance of Academician of the National Academy
of Sciences of Belarus A. A. Akhrem [9-13]. It was
shown that 8-azasteroids [14, 15] represent a new
class of low-molecular nonantigenic agents modulat-
ing immune functions of the human organism and
animals. Both stimulators and depressants of im-
mune response were found among compounds of
this type. In addition to the creation of new medi-
cines, an important task of the practical use of the
results of scientific research in agriculture is the cre-
ation of new chemical plant protection products,
since over time, the development of pest resistance
to the drugs used is observed. This work is devoted
to the synthesis and research on various types of
pesticide activity of the 8-azaanalog of steroids.

MATERIALS AND METHODS

The starting compounds in the synthesis of imi-
ne 1 were 5,5-dimethylcyclohexane-1,3-dione (di-
medone) existing in ketoenol form 2 and 2-(3,4-
dimethoxyphenyl)ethylamine (veratrylmethylamine) 3.
There are many publications on the synthesis of 6,7-
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dimethoxy-3,4-dihydroisoquinoline 4 [16-18]. We
obtained this substance by the reaction of 2-(3,4-
dimethoxyphenyl)ethylamine 3 with formic acid and
cyclization corresponding formamide in toluene by
heating with phosphorus oxychloride. Diketoenol 5
was obtained according to the previously developed
method [19] by acylation of dimedone 2 with acetic
acid in polyphosphoric acid. The synthesis of tetra-
cycle 7 was carried out according to the AB — ABD
— ABCD-scheme for constructing the tetracyclic

steroid skeleton [20, 21] by the interaction of
diketoenol (5, D-fragment) with dihydroisoquinoline
(4, AB-fragment) without isolation of the intermedi-
ate tricycle (6, ABD-fragment, fig. 1). The reaction
was carried out in non-toxic, environmentally friendly
ethanol, which corresponds to the principles of
“green” chemistry. We have developed an efficient
method for synthesis of imine hydrochloride 1 from
diketone 7 by the reaction of the latter with ammoni-
um chloride (Fig. 1).
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MeO
MeO s HO N
2 MeO
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HCO,H . 4
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Fig. 1. Scheme of synthesis of 8-azasteroids 1 and 7

Puc. 1. Cxema cvnHTe3a 8-a3actepongoB 1 n 7

EXPERIMENTAL

Dimedone, 2-(3,4-dimethoxyphenyl)ethylamine, o-
phosphoric acid, phosphorus pentoxide and acetic
acid were acquired from Sigma-Aldrich and used with-
out further purification. IR spectra were obtained on a
spectrophotometer UR-20 in KBr tablets. The UV-Vis
absorption spectra were recorded on a UV-2501 PC
spectrophotometer. The *H NMR spectra of com-
pound were examined on a Bruker Avance 500
spectrometer at 500 MHz; tetramethylsilane was
used as internal reference. Mass spectra were de-
termined on a Varian MAT-311 instrument at an ion-
izing radiation energy of 70 eV. The progress of re-
action and the purity of product was monitored by
TLC on Silufol UV-254 plates using EtOAc—hexane
(1:1) as eluent; spots were visualized under UV ra-
diation or by treatment with iodine vapor, followed
by calcination at 250-350 °C. The melting point was
determined on a Boetius hot stage.

Procedure for synthesis of 6,7-dimethoxy-3,4-
dihydroisoquinoline (4). A mixture of 36.2 g (0.2 mol)
of 2-(3,5-dimethoxyphenyl)ethylamine 3 and 25 g of
formic acid was boiled at a temperature of 185 °C
for 4 hours. Then the excess acid was evaporated in
vacuo and 200 ml of toluene and 120 ml of phos-
phorus oxychloride were added. The mixture was
boiled for 3.5 hours. After cooling the mixture, 100 g
of ice was slowly added. The acids were then care-
fully neutralized with solid potassium hydroxide and
300 ml of benzene were added. The toluene-

10

benzene solution was dried over KOH, the solvent
was evaporated, and the residue was distilled in
vacuum (3 mm Hg, 150-155 °C). Received 20.63 g
(54%) of the product, yellow oily liquid. *H NMR
spectrum in CDCls, o, ppm: 2.80 t (2H, J 7 Hz,
4-CH2), 3.79 s (3H, OMe), 3.82 s (3H, OMe), 3.90 t
(2H, J 7 Hz, 3-CH2), 6.54 s (1H aromatic), 6.61 s
(1H aromatic), 8.28 s (1H, 1-CH) Found%: C 68.98;
H 6.90; N 7.38. C11H1302N. Calculated %: C 69.09;
H 6.85; N 7.32.

Procedure for synthesis of 2-acetyl-5,5-dimethyl-
cyclohexane-1,3-dion (5). To 100 g of polyphosphor-
ic acid (70 g of P20s + 30 ml of 85% HsPO4) was
added with stirring at a temperature of 100 °C 13.8 g
of glacial acetic acid and 14 g of dimedone 2. Stirred
at this temperature for 4 hours, then cooled to room
temperature and slowly, (300 ml of water was added
without overheating the mixture. Extracted with chlo-
roform (5 x 50 ml), the extract was dried with anhy-
drous sodium sulfate. After evaporation of chloro-
form and the residue of acetic acid, the resulting oily
liquid was passed through a layer of silica gel L —
100—400 pm, | 6 cm, eluting B-triketone 5 with 300 ml
of hexane 16.8 g (92%) of the product was obtained.
M.p. 34-36 °C, reported 34-36 °C [17]. TH NMR
spectrum in CCls, g, ppm: 1.10 s (6H, 2CH3), 2, 48 s
(4H, 2CH), 2.55 s (3H, CHgs), 18.05 s (enol. OH).
Found %: C 65.82; H 7.83; C10H1403. Calculated %:
C 65.91; H 7.74.

Procedure for synthesis of 2,3-dimethoxy-16,16-
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dimethyl-D-homo-8-azagona-1,3,5(10),13-tetraene-
12,17a-dione (7). A mixture of 382 mg (2 mmol) 6,7-
dimethoxy-3,4-dihydroisoquinoline 4 and 364 mg
(2 mmol) 2-acetyl-5,5-dimethylcyclohexane-1,3-dione
1 in 10 ml of ethyl alcohol is heated at the boil for
3 hours. The crystals that precipitated after cooling
the reaction mixture were filtered off and crystallized
from ethanol. Received 494 mg (70%) of the prod-
uct, mp 271-274 °C; recorded 268-271 °C [18]. IR
spectrum (KBr), cm™: 1535, 1580, 1615, 1625,
1670. UV spectrum in ethanol, nm (g): 265 (13500),
303 (18500). 'H NMR spectrum in CF3COOH, o,
ppm: 1.26 s (3H, 16-CHs), 1.29 s (3H, 16-CH3), 2.76 s
(2H, 15-CH?>), 2, 82 m (2H, 11-CH>), 2.86 t (2H, J 7 Hz,
6-CH2), 2.97 s (2H, 17-CH), 3.83 s (3H, OMe), 3.86 s
(3H, OMe), 3.90 t (2H, J 7 Hz, 7-CH?>), 4.82 qu (1H,
proton X systems ABX, Jax 12, Jax 6 Hz, 9-CH),
6.56 s (1H aromatic), 6.60 s (1H aromatic). Mass
spectrum (m/z) 355 [M]*, 340 [M - CHz]*. Found %:
C 70.91; H 7.02; N 4.01. C21H2504N. Calculated %:
C 70.96; H 7.09; N 3.94.

Procedure for synthesis of 2,3-dimethoxy-16,
16-dimethyl-d-homo-8-azagona-1,3,5(10),13-tetraen-12-
imino-17a-one hydrochloride (1). A mixture of 3.55 g
(20 mmol) of diketosteroid 7, 24 ml of ethyl alcohol,
0.6 ml of 25% aqueous ammonia solution, 1.07 g
(20 mmol) of ammonium chloride was stirred at
room temperature for a day until the precipitate was
completely dissolved. The mixture was kept at room
temperature for two days. The precipitate that
formed was filtered off, washed with a water—alcohol
solution (1:1, 10 ml). It was dried in vacuum (8 mm
Hg) over phosphoric anhydride at room temperature
(20 °C). 2.50 g (64%) of imine hydrochloride 1 were
obtained, mp 152-154 °C (dec.), recorded 154 °C
[21]. IR spectrum (KBr), cm-: 1595, 1650, 3260. UV
spectrum in ethanol, nm (g): 268 (1550), 317
(12500). Mass spectrum (m/z) 354 [M - HCI]*, 339
[M — HCI - CHsJ*. Found %: C 64.41; H 7.00; N 6.98;
Cl 9.02. C21H27CIO3N2. Calculated %: C 64.52;
H 6.96; C1 9.07; N 7.17.

Biological testing. The pesticide agents dealt
with included insecticides (insect Killers including
adults, ova, and larvae), fungicides and phytotoxins
(herbicides).

Fungi testing on plants was carried out by spray-

NH,

O
| Me N
Meoiﬁlﬁ Hy0 N
MeO
MeO
9

4

ing substances on plants and included the following
pathogenic fungi: Drechslera, Erysiphe, Puccinia,
Peronospora. The effectiveness of the action of the
compounds was determined in comparison with un-
treated plants.

Insect pests are the main factor in the loss of
crop yields. The insecticidal activity of compounds
1,7 was tested against the following insects: Tox-
optera graminum, Musca domestica, Meloidogyne
incognita, Heliothis virescens, Diabrotica undec-
impunctata howardi, Caenorhabditis elegans.

The herbicidal activity of the compounds was
carried out against the following plants: Amaranthus
retroflexus, Brassica rapa, Abutilon theophrasti, Al-
opecurus myosuroides, Avena fatua, Echinochlo-
acrus galli.

RESULTS AND DISCUSSION

The synthesis of 12-imino derivative 9 by the reac-
tion of 6,7-dimethoxy-3,4-dihydroisoquinoline 4 with 2-
(1-aminoethylidene)-5,5-dimethylcyclohexa-1,3-dione 8
obtained from 2-acetyl-5,5-dimethylcyclohexane-1,3-
dione 5 was described in [22]. The reaction was car-
ried out by boiling the mixture of components in eth-
anol for 72 hours or by heating the mixture in a
sealed ampoule at a temperature of 100 degrees for
12 hours. The product yields were only 15% and
24%, respectively. The preparation of ketoimine hy-
drochloride 1 is described in [23]. The mixture of
compounds 9 and 4 in a 3% isopropanol solution of
HCI was heated in a sealed ampoule at a tempera-
ture of 150 °C for 8 hours (Fig. 2). The product yield
was only 31.8%. We have developed a more effi-
cient method for its synthesis from diketone 7 by the
reaction of the latter with ammonium chloride. The
product yield was 64%. Our method is energy-
saving, as it is carried out without heating, and the
product can be obtained in large quantities.

The structure of the obtained compounds was
confirmed by the data of IR, NMR, UV spectra and
elemental analysis. The IR absorption spectra of
compounds 1,7 contain bands of the enamino-
diketone (1535, 1580, 1615, 1625, 1670 cm™) en-
iminoketone (1595, 1650, 3260 cm) groups, respec-
tively. In their UV spectra there are two absorption
bands (265.303 and 268.317 nm) corresponding to

Q@ @
Cl NH,O
H. H. 2
N O |
P -H,O ' MeO
N
+ —_—
o) *HCl Meo
8 1

Fig. 2. Scheme of synthesis of 8-azasteroids 1 and 9

Puc. 2. Cxema cvnHTe3a 8-asactepongoB 1 n 9
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T* transitions of the same fragments of mole-
cules. It should be noted that there are many publi-
cations on the spectral properties of 8-azasteroids
containing the enaminodicarbonyl group [24-26].
The 'H NMR spectrum of compound 7 contains two
signals of methyl protons (1.26 and 1.29 ppm), protons
of methoxy groups (3.83 and 3.86 ppm). The quartet of
the signal of the benzyl C°H proton (4.82 ppm) repre-
sents the X-part of the ABX-system of the C°H proton
and the neighboring methylene group C!H.. The
value of one of the constants of the spin-spin interac-
tion of a benzyl proton with methylenemprotons is
greater than seven hertz (12 Hz), which indicates its
axial orientation. The signals of the two aromatic
protons appear as two singlets (6.56 and 6.60 ppm).
The *H NMR spectrum of compound 1 is difficult to
describe and interpret, as it contains a complex mix-
ture of signals, probably due to the decomposition of
iminohydrochloride in DMSO-ds solution. In addition,
the presence of dynamic equilibrium in the process of
iminohydrochloride conversion can lead to signal
broadening. In the mass spectrum of compound 7 a
peak of the molecular ion [M]* (355 m/z) and the ion
corresponding to the elimination of the methyl group

[M - CHs]* (340 m/z) is observed. The mass spec-
trum of imine 1 contains a peak (354 m/z) correspond-
ing to the elimination of the hydrogen chloride mole-
cule [M - HCIJ* and a peak (339 m/z) corresponding to
the elimination of hydrogen chloride and the methyl
group [M - HCI - CHga]*.

Insect pests are a major factor in the loss of the
world's agricultural crops. Insecticidal activities of
compounds (1,7) were tested against following in-
sects: Toxoptera graminum, Musca domestica,
Meloidogyne incognita, Heliothis virescens, Dia-
brotica undecimpunctata howardi, Caenorhabditis
elegans. Test results are presented in Table 1.

The results of herbicidal activity are shown in
Table 2 and expressed as percentage of the un-
treated control plants.

Fungus greenhouse tests were performed by
spraying a substance on plants which then were
inoculated with following phytopathogenic fungi:
Drechslera, Erysiphe, Puccinia, Peronospora.

The compound efficacy is expressed by compar-
ing the fungus development with and without prod-
uct. Test results are shown in Table 3.

Table 1. Data showing insecticidal activity of the synthesized compounds 1 and 7

Ta6nuua 1. [JaHHble NHCEKTULIMAHON aKTUBHOCTM CMHTE3UPOBAHHbIX COeaMHEHW 1 1 7

Organism, insect stage plant days dose unites Complound, biological 7effeCt
Toxoptera graminum, mixed sorghum 6 0.1 ppm 3 3
Musca domestica, pupae - 6 1.0 ug/well 3 1
Meloidogyne incognita, J2 - 5 5.0 ppm 1 1

Co 8 ug/ 1 1
Heliothis virescens, egg - 6 0.6 well 1 1
Dlabrot!ca undecimpunctata cucumber 6 0.3 1 1
howardi, egg ppm
Caenorhabditis elegans, mixed sorghum 7 5.0 1 1
key: 1 — 0—29% noticed death rate, 3 — 30-69% noticed death rate, 5 — 70-100% noticed death rate.

Table 2. Data showing the herbicidal activity of the synthesized compounds 1 and 7
Tabnuua 2. [JaHHble repOMunaHO akTUBHOCTU CUHTE3UPOBAHHbLIX COeANHEHNA 1 n 7
Compound,
Plant Dose, ppm Biological effect, %
1 7
Amaranthus retroflexus 100 30 80
Brassica rapa 100 10 10
Abutilon theophrasti 100 30 10
Alopecurus myosuroides 100 0 0
Avena fatua 100 0 0
Echinochloa crus galli 100 0 0

Table 3. Data of the results of the study of antifungal activity of synthesized compounds 1 and 7

Ta6nuua 3. [1aHHble pe3ynbTaToB U3yYeHUs1 aHTUIPUOKOBOI akTUBHOCTU CUHTE3UPOBAHHBLIX COEAMHEHWIA 1 1 7

The name of the fungus and the and Greenhouse test results

compound dose, ppm Drechslera Erysiphe Puccinia Peronospora
1 100.00 100 0 0 0
7 100.00 0 0 0 0

key: 100 — The product is active. It causes an inhibition of desease development > 80%;
50 — The product is slightly active. It causes an inhibition of desease development > 50% <80%;
0 — The compound is regarded as inactive. It causes an inhibition of desease development < 50%.
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CONCLUSIONS

1. Two 8-azacyclic steroid analogues have been
synthesized by an environmentally safe method,
corresponding to the principles of “green” chemistry.

2. The structure of the obtained compounds was
confirmed by the data of IR, UV, 'H NMR spectra
and elemental analysis.

3. Synthesized 8-azasteroids were tested for
several types of pesticidal activity. Both compounds
showed herbicidal activity against Amaranthus retro-

flexus, Brassica rapa, Abutilon theophrasti and in-
secticidal activity against Toxoptera graminum.
2,3-Dimethoxy-16,16-dimethyl-D-homo-8-azagon-
1,3,5(10),13-tetraen-12-imino-17a-one hydrochlo-
ride showed insecticidal activity against Musca do-
mestica and fungicidal activity against Drechslera.

4. Thus, the conducted studies allow us to con-
sider the search for substances with herbicidal, in-
secticidal and fungicidal activity among 8-azaste-
roids as promising.
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