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AHHOMauyus

Makonada mabuul uyuaHoenuko3udnap CcuHguza Kupysyu amuedanuH ea yHUH2 Kumésul xoccanapu
myfpucula Mabriymomiap KenmupuneaH. Makonada amuzdanuHHUHe acmma, 6poHxum, amepusema, yrnka ¢ubposu,
OWKO30H-UYaK Kacasuknapu, capamoH, 6ylpak kacamanuknapu Kabu mypnau xum KacasrnuknapHu Oasonawdagu
axamussmu xakuda xam cy3 ropumuraaH.

AHHOMauus

B cmambe npedcmasneHa uHgopmayus 06 amuzdanuHe U e20 XUMUYECKux ceolicmeax, Komopsbili
OMHOCUMCS K Kraccy MpupoOHbIX yuaHoznuko3udos. B cmambe makxe yrnoMuHaemcsi eaxHocmb amuzdanuHa e
nieyeHUU pasnuyHbix 3abonesaHull, makux Kak acmma, 6poHxum, asmcpusema neakux, ¢oubpos neakux, 3abonesaHusi
JKeny004YHO-KUWeYHO20 mpaKkma, OHKo/l02u4ecKkue 3abonesaHusi, 3abos1e8aHuUsi MoYeK u Opyaux.

Annotation

The article presents information about amygdalin and its chemical properties, which belongs to the class of
natural cyanoglycosides.The article also mentions the importance of amygdalin in the treatment of various diseases,
such as asthma, bronchitis, emphysema of the lungs, pulmonary fibrosis, diseases of the gastrointestinal tract,
oncological diseases, kidney diseases.

TasiHy cy3 ea ubopanap: yuaHozuko3udnap, amuedanuH, Mypakkab agup, cupka aHaudpud, bpomaexkcamud,
anb2uHam-xumosaH, 2arnmeHsnap.

Knroyeenble cnoea u ebipaxeHusi: UuaHO2rUKO3UObIl, amuadarnuH, CrOXHbIU 3Gghup, YKCYCHbIU aHaudpuod,
bpomeekcamud, anlbauUHam-xumo3aH, eanmeHsi.

Key words of the expression: cyanoglycosides, amygdalin, ester, acetic anhydride, bromhexamide, alginate-
chitosan, haptens.

Today, cyanogenic glycosides are phytotoxins found in more than 2,000 plant species, a
number of which are used as food in some parts of the world. The determining factor in the toxicity
of cyanoglycosides is explained by the formation of cyanic acid when they are hydrolyzed.

One such compound is amygdalin - ([(6-O-B-D-glucopyranosyl-B-D-glucopyranosyl) oxy]]
(phenyl) acetonitrile) a natuglﬂcompound belonging to the class of cyanoglycosides CzoH27NO14.

HO Qo
HO o N
OH -
HO Qo
o
Ho

The reaction was performed in a pyridine medium and continued for 12 h.
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The resulting ester is catalyzed in acetone, toluene under the action of a
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The resulting product was exposed to acetonitrile in the presence of sodium hydride in a
dichloromethane medium at a temperature of 15 °C:

AcO AcO
AcO 0 CLCONNaH AcO 0
A0 0p¢ 0 cHchisc PO oac 0
AcO 0 AcO 0 NH
A, OH 0
AcO OAc AcO OAc
CCls

In the next step, the obtained product was first exposed to BF3, diethyl ether and alcohol at
room temperature for 15 minutes at 50 OC for 15 minutes in a dichloromethane medium:

AcO AcO
AcO 0 AcO 0
ROH, BF; *Et;0

AO— a0 CiyCl ety A0 00

AcO 0 NH  XOHaTemmeparypach 3 ¢ AcO 0

O / O\
R
AcO OAc AcO 0Ac
CCl

The final product obtained at the end of the reaction was treated with alkali.
In addition, the synthesis of its esters based on amygdalin has been performed [2].
In this case, the amygdala was first synthesized by the action of pure chloride and acetic
anhydride:
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A new trisaccharide was obtained by bromsaccharide in the presence of a catalyst:
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R'R"=Ac; Glu (Ac),; Gal (Ac),

Indian scientists have synthesized complex esters of amygdalin with 3,5-dimethyl esters of
synaptic acid and gal acid in the presence of biocatalyst-immobilized lipase (novozyme 435) [3].
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The biological activity of the synthesized compounds has been tested against S. aureus, P.
aeruginosa, E. coli, P. mirabilis bacteria and against the pathogenic fungi C. albicans and A. niger.

Cyanogenic plant species are abundant in the flora. Because of the different cyanide ions
in these plants, many studies have shown that they are different in humans and animals. Among
these, the role of both cyanogenic glycosides is of some importance.
Consumption of cyanogenic plants can cause serious problems related to human health. Finding
ways to detect and quantify cyanogenic glycosides that form cyanides can help prevent cases of
poisoning from improperly processed cyanogenic plants. The hapten-protein conjugates with
amygdalin and linamarin have been synthesized by the authors based on a new approach [4].

Compounds with a molecular mass of less than 1000-10000 typically do not have
immunogenic properties unless they are bound to another larger, immunogenic property by a
covalent bond in the form of haptens, a molecule (in most cases a protein). Conjugated with
bovine serum albumin (BSA), hemocyanin (KLH), ovalbumin, ovomucoid, thyroglobumin, or
fibrinogen, which are typically hapten-carrying proteins, allow stimulation of the antibody response
to T-cell-helper epitomies.

BSA is a protein-carrier for haptens (amygdalin and linamarin) in the production of
immunogens in the production of antibodies.
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It is known that many drugs are produced in capsule form to ensure that they do not break
down into organs or damage the gastric mucosa.

Given the use of amygdalin in the treatment of cancer, scientists have worked to
encapsulate amygdalin through alginate-chitosan nanoparticles to ensure that it reaches cancer
cells completely without hydrolysis [5].

Studies have shown that encapsulated amygdalin, based on biomassable and
biodegradable alginate-chitosan nanoparticles, is harmless to healthy cells with a slight increase in
cytotoxic effects on cancer cells. These types of encapsulated nanoparticles have proven their
effectiveness in medical practice.

H
HO- C 0—02 v, H- CH o—<:H2 \
0- c '
H
BSA—N c _
OOH H/y OH HH
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Amygdalin-based drugs have been manufactured and used in the United Sta_tes, Germany,

Italy, Japan, the Philippines, and more than 20 other countries. Numerous studies have found a
positive effect of amygdalin on expectorant and antiastatic effects, as well as on the digestive
organs. In addition, the pharmacological action may include antiaretogenic, inhibitory renal

interstitial fibrosis, treatment of pyelonephritis, pulmonary fibrosis, increased resistance to
pneumonia,

immune suppression, immune system management,
inflammatory and anti-ulcer effects [6].

anti-tumor therapy, anti-
It has also been used to treat asthma, bronchitis,
pulmonary emphysema, procrastination, colorectal cancer, and vitiligo [7]. As a result of hydrolysis
of amygdalin, benzaldehyde and cyanide are broken down into acid. The resulting benzaldehyde
has an analgesic effect and analgesic effect in tumors [8]. Its anti-tumor effect is manifested in
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inhibiting the growth of cancer cells in the body, reducing the incidence of lung, colon and rectal
cancers [9].

Amygdalin increases the activity of collagenase, which produces renal fibroblasts of type |
[10]. It also strengthens the body's immune system, ensuring the production of large amounts of
polyhydroxyanoates. [11].

The role of amygdalin in T-cell expression is important, as it prevents the formation of aortic
occlusions, dilates blood vessels, and is used in the treatment of atherosclerosis. The positive
effect of amygdalin in the treatment of peptic ulcer disease has been determined experimentally. It
has been shown to slow angiogenesis in endothelial cells of diabetic rats [12]. Studies have shown
that amygdalin has a positive effect on many organs, including sedative and protective properties
in digestion, improves urinary function, normalizes the process of apoptosis, improves renal
fibroplast function, has a positive effect in the treatment of asthma, bronchitis, emphysema, cough.
owns [13].

We have synthesized esters of amygdalin in acetic anhydride and p-ferrocenylbenzoic
acids, studied the structure and some physicochemical properties of these compounds. The effect
of the biological activity of the newly synthesized compounds on seed germination has also been
studied. The synthesis of new compounds of amygdalin and their biological activity is the main
goal of our research to develop drugs not only for plant growth, but also for the treatment of

diseases in the human body.
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