ISSN 1813-1107, eISSN 2710-1185 M 3, 2023

Chemical Journal of Kazakhstan
Volume 3, Number 83(2023), 127-136 https://doi.org/10.51580/2023-3.2710-1185.34

YK 547.639.7+496.2 +314.2

SYNTHESIS AND CHEMICAL MODIFICATION OF NEW
HYDROXYBEZALDEHYDE DERIVATIVES

Ye.S. Sychyeva®, M.S. Mukanova

A.B. Bekturov Institute of Chemical Sciences JSC, Almaty, Kazakhstan
“E-mail: yelena-sycheva@yandex.kz

Abstract. Introduction. A high pharmacological ability of aromatic benzaldehydes makes them
important intermediates for the synthesis of medicinal preparations, such as anticancer, bactericidal,
antifungal, and herbicidal drugs. The purpose of this work is the synthesis of biologically active
compounds, based on 4-hydroxybenzaldehyde and 4-hydroxy-3-methoxybenzaldehyde and the
establishment of the structure of the synthesized compounds. Results and discussion. New
carbonodithioates, based on O-aromatic systems have been synthesized by the interaction of 4-
hydroxybenzaldehyde and 4-hydroxy-3-methoxybenzaldehyde with carbon disulfide in the presence of
sodium hydroxide in ethanol at the room temperature. As a result of the reactions, sodium O-(4-
formylphenyl)carbodithioate (86 %) and sodium O-(4-formyl-2-methoxyphenyl)carbodithioate (80%)
have been isolated. The interaction of sodium xanthates with acid chlorides (4-methoxy-, 4-nitro-, 2,4-
dinitrobenzoic) in chloroform has led to the formation of aromatic thioanhydrides of carbonodithioic acids
in 55-80 % yields. The reactivity of hydroxybenzaldehydes and their dithiocarboxylic derivatives has been
studied in the propargylation reaction. Propargylation of 4-hydroxybenzaldehyde and 4-hydroxy-3-
methoxybenzaldehyde has been carried out with propargyl bromide in the presence of a 3-fold excess of
K2COz in acetone at the temperature of 60°C. The propargylation reaction of sodium xanthate has been
carried out with propargyl bromide in acetone at the room temperature. Conclusion. As a result of the
reactions, carbonodithioates, thioanhydrides, acetylenic and thioacetylenic ethers have been synthesized
based, on O-aromatic systems (4-hydroxybenzaldehyde and 4-hydroxy-3-methoxybenzaldehyde). The
structure of the synthesized compounds has been established on the basis of elemental analysis data, IR
spectra, *H and 3C NMR spectroscopy.
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1. Introduction

Derivatives of aromatic aldehydes and their analogues are widely used in the
food, perfumery and pharmaceutical industries as a denaturant, flavoring agent
and perfume [1], in the chemical industry for the production of dyes.

Due to their chemotherapeutic potential and low toxicity, benzaldehyde
derivatives exhibit an antitumor activity [2-5]. 3,4-Dihydroxybenzaldehyde
protect human blood cells from oxidative damage, caused by Cr(VI), and also
improve the antioxidant capacity of erythrocytes and restore the activity of the
major antioxidant, metabolic and membrane-bound enzymes [6].

An extract from the medicinal plant Gastrodia elata. (Tianma), which
contains 4-hydroxybenzaldehyde (4-HBA), is used to treat kidney diseases,
neuralgia, and nervous disorders [7]. 4-HBA is an active candidate for improving
insulin resistance and cholinesterase inhibition and may become a new
therapeutic agent for the treatment of acute wounds [8].

Despite their fungistatic and antibacterial activity, benzaldehyde derivatives
also show high activity against pathogenic microorganisms. [9-11].

Thus, the published data on the biological activity of aromatic benzaldehydes
and their derivatives allow us to unequivocally conclude that interest in this class
of compounds still remains unchanged.

2. Experimental part

The progress of the reactions and the purity of the products were monitored
by thin-layer chromatography on Silufol UV-254 plates with the display of spots
of the compounds with iodine vapor, eluent (H20), benzene and acetone/hexane
(1/3, 1/1). The IR spectra were recorded on a Nicolet 5700 spectrometer in tablets
with KBr. The melting points of the compounds were determined on a Hanon
MP450 instrument. The 'H and ¥C NMR spectra of the compounds were
recorded on a JNM-ECA 400 spectrometer (Jeol) with the operating frequency of
400 (*H) and 100 MHz (**C) of the deuterated DMSO-ds solution. The elemental
analysis was carried out on a Rapid Micro N Cube elemental analyzer (Elementar,
Germany, 2015).

Sodium O-(4-formylphenyl)carbonodithioate (3). To a solution of 3.0 g
(0.004 mol) of 4-hydroxybenzaldehyde in 15 ml of alcohol was added a solution
of 1.59 g (0.004 mol) of sodium hydroxide in 5 ml of distilled water. Then, a
solution of 3.11 g (0.004 mol) of carbon disulfide was added dropwise and stirred
at the room temperature. After the complete dropping of carbon disulfide, the
reaction mixture was stirred at the room temperature for four hours. The solvent
was distilled off in a water-jet pump vacuum, the solid residue was purified by the
recrystallization from acetonitrile. Yield 7.75 g (86%), R 0.89 (H20), m.p. 302°C.
Found, %: C 43.79; H 2.37; S 29.28. CsHsNaO,S,. Calculated, %: C 43.63; H
2.29; S 29.12. IR spectra (KBr), v, cm®: 1159 (C=S), 611 (C-S), 1678 (C=0) u
3412, 1500, 1303, 1107, 848, 509 (Ph).

Sodium O-(4-formyl-2-methoxyphenyl)carbonodithioate (4) was synthesized
in a similar way. Yield 3.40 g (69%), R¢ 0.7 (H-0), m.p. above 350°C. Found, %:
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C 43.79; H 2.37; S 29.28. CoH/NaOsS,. Calculated, %: C 43.19; H 2.82; S 25.62.
IR spectra (KBr), v, cm™: 613 (C-S), 1023 (C=S), 2851 (OCHs), 1649 (C=0) u
3412, 1501, 1318, 1120, 872, 775 (Ph). NMR *H spectra (DMSO-dg), 5, ppm:
3.47 (s, 3H, CHs); 6.10 (s, 1H, Ph); 6.82 (d, 1H, Ph); 6.95 (d, 1H, Ph); 9.10 (s,
1H, HCO). NMR BC spectra (DMSO-de), 8, ppm: 54.9 (OCHs); 107.5; 117.7,
118.5, 131.1, 150.5, 151.6 (Ph), 170.4 (C=0); 187.1 (C=S).

4-Methoxybenzoic (O-(4-formyl-2-methoxyphenyl)carbonothioic)
thioanhydride (5). A solution of 1.36 g (0.008 mol) of 4-methoxybenzoyl chloride
was added dropwise to a solution of 2 g (0.0085 mol) sodium O-(4-formyl-2-
methoxyphenyl) carbonodithioate in 25 ml of chloroform with stirring. The
mixture was stirred at room temperature of 22 °C for two hours. The solvent was
distilled off in a water-jet pump vacuum, the product was isolated by
recrystallization from hexane. Yield 2.31 g (80%), R¢ 0.88 (acetone/hexane, 1/3),
m.p. 122°C. Found, %: C 56.47; H 3.98; S 17.57. C17H140sS,. Calculated, %: C
56.34; H 3.89; S 17.69. IR spectra (KBr), v, cm™: 677 (C-S), 1023 (C=S), 1678
(C=0), 2851 (OCHs3). NMR 'H spectra (DMSO-ds), 5, ppm: 3.74 (s, 6H, OCHs3);
6.85 (s, 1H, Ph); 7.00 (d, 2H, Ph); 7.27 (d, 1H, Ph); 7.52 (d, 1H, Ph); 7.96 (d, 2H,
Ph); 9.88 (s, 1H, HCO). NMR ¥C spectra (DMSO-ds), 5, ppm: 56.0, 56.4
(OCHg); 112.4, 114.7; 120.7, 126.4,129.2, 132.6, 135.5, 152.2, 153.4, 164.3 (Ph),
191.3, 192.4 (C=0); 198.3 (C=S).

4-Nitrobenzoic (O-(4-formyl-2-methoxyphenyl)carbonothioic) thioanhydride
(6) was synthesized in a similar way. Yield 1.25 g (55%), m.p. 184°C. Found, %:
C 51.07; H 2.85; N 3.83; S 17.11.C16H11NOsS,. Calculated, %: C 50.92; H 2.94;
N 3.71; S 16.99. IR spectra (KBr), v, cm™: 711 (C-S), 1084 (C=S), 1698, 1746
(C=0), 2851 (OCHjs), 3290 (NO2). NMR *H spectra (DMSO-dg), 3, ppm: 3.82 (s,
3H, OCHs); 7.52 (s, 1H, Ph); 7.61 (d, 1H, Ph); 8.33 (d, 1H, Ph); 9.96 (s, 1H,
HCO). NMR *3C spectra (DMSO-ds), 8, ppm: 56.6 (OCHs); 112.7, 123.7; 124.6,
131.9, 134.1, 136.0, 144.3, 151.3, 151.9 (Ph), 162.7 (C=0); 192.5 (C=S).

3,5-Dinitrobenzoic (O-(4-formyl-2-methoxyphenyl)carbonothioic)
thioanhydride (7) was synthesized in a similar way. Yield 1.64 g (64%), m.p.
129°C. Found, %: C 45.67; H 2.55; N 6.73; S 15.01.C16H10N20sS,. Calculated, %:
C 45.50; H 2.39; N 6.63; S 15.18. IR spectra (KBr), v, cm™: 726 (C-S), 1029
(C=S), 1698, 1745 (C=0), 2852 (OCHs), 3295 (NO2). NMR H spectra (DMSO-
ds), 6, ppm: 3.84 (s, 3H, OCHg); 7.55-7.63 (m, 3H, Ph); 8.85 (s, 1H, Ph); 9.03
(s,1H, Ph), 9.08 (s, 1H, Ph); 9.97 (s, 1H, HCO). NMR **C spectra (DMSO-ds), 3,
ppm: 56.7 (OCHs); 112.8, 123.8; 129.9, 131.6, 136.2, 144.0, 149.1, 151.8 (Ph),
161.0 (C=0); 192.4 (C=S).

3,5-Dinitrobenzoic O-(4-formylphenyl)carbonothioic) thioanhydride (8) was
synthesized in a similar way. Yield 2.75 g (77%), Rs 0.89 (acetone/hexane, 1/3),
m.p. 145°C. Found, %: C 46.07; H 2.18; N 7.28; S 16.25.C15sHsN20O7S,.
Calculated, %: C 45.92; H 2.06; N 7.14; S 16.34. IR spectra (KBr), v, cm™: 698
(C-S), 1080 (C=S), 1685, 1747 (C=0), 3287 (NOz). NMR H spectra (DMSO-
de), 8, ppm: 7.56 (d, 2H, Ph); 7.99 (d, 2H, Ph); 9.03 (d,1H, Ph), 9.68 (s, 1H, Ph);
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9.96 (s, 1H, HCO). NMR ®3C spectra (DMSO-ds), 3, ppm: 116.2, 123.1, 129.9,
131.7,132.5, 134.9, 148.8, 155.0 (Ph), 161.6, 163.7 (C=0); 192.5 (C=S).

4-(Prop-2-yn-1-yloxy)benzaldehyde (9). To a mixture of 16 g (0.1157 mol) of
potash in 50 ml of acetone was added 50 g (0.040 mol) of 4-
hydroxybenzaldehyde. Then, a solution of 4.7 g (0.040 mol) of propargyl bromide
in 10 ml of acetone was added dropwise to the mixture with stirring and heating
to 50°C, and the mixture was stirred for 8 h. The reaction mixture was
concentrated, and the residue was washed with hexane. Yield 3.6 g (55%), Rr 0.51
(benzene), m.p. 82 °C. Found, %: C 75.09; H 5.15. C1oHsO.. Calculated, %: C
74.99; H 5.03. IR spectra, v, cm’: 1678 (C=0), 2121 (C=C), 3205 (=C-H). NMR
'H spectra (DMSO-ds), 8, ppm: 2.55 (t, 1H, =CH); 4.67 (s, 2H, OCHy>); 6.99 (d,
2H, Ph); 7.75 (d, 2H, Ph); 9.78 (s, 1H, HCO). NMR C spectra (DMSO-dg), 8,
ppm: 56.0 (OCHy); 76.7, 77.6 (C=C); 115.1, 130.5, 131.9, 162.3 (Ph), 190.8
(C=0).

3-Methoxy-4-(prop-2-yn-1-yloxy)benzaldehyde (10) was synthesized in a
similar way. Yield 3.61 g (58%), R¢ 0.72 (acetone/hexane, 1/1), m.p. 86°C. Found,
%: C 69.57; H 5.43. C11H100s. Calculated, %: C 69.46; H 5.30. IR spectra, v, cm’
111685 (C=0), 2125 (C=C), 3244 (=CH). NMR H spectra (DMSO-dg), 8, ppm:
2.49 (t, 1H, =CH); 3.56 (s, 3H, OCHz3); 4.58 (s, 2H, OCHy); 6.75 (s, 1H, Ph); 6.87
(d, 1H, Ph); 7.15 (d, 1H, Ph); 9.54 (s, 1H, HCO). NMR *3C spectra (DMSO-ds), 3,
ppm: 56.3 (OCHz3); 57.1 (OCHy); 76.1, 78.7 (C=C); 109.3; 112.3; 126.0; 130.5;
149.7; 151.9 (Ph), 190.9 (C=0).

O-(4-Formylphenyl)-S-prop-2-yn-1-yl carbonodithioate (11). A solution of
2.1 g (0.018 mol) of propargyl bromide in 5 ml of acetone was added dropwise to
a solution of 4 g (0.018 mol) sodium O-(4-formylphenyl)carbonodithioate in 25
ml of acetone at the temperature of ~20°C and stirred for 4 h. The reaction
mixture was concentrated and the residue was washed with hexane. Yield 2.75 g
(65%), Rr 0.87 (acetone/hexane, 1/3), m.p. 67.7°C. Found, %: C 56.07; H 3.53; S
27.25. C11Hg0,S,. Calculated, %: C 55.91; H 3.41; S 27.14. IR spectra (KBr), v,
cmt: 605 (C-S), 1006 (C=S), 1678 (C=0), 2121 (C=C), 3205 (=CH). NMR H
spectra (DMSO-ds), 8, ppm: 2.54 (t, 1H, =CH); 4.67 (s, 2H, SCH>); 6.98 (d, 2H,
Ph); 7.74 (d, 2H, Ph); 9.77 (s, 1H, HCO). NMR C spectra (DMSO-ds), 5, ppm:
27.4 (SCHy); 76.7, 78.6 (C=C); 115.1, 130.5, 131.9, 152.1 (Ph), 162.3 (C=0);
191.0 (C=S).

O-(4-Formyl-2-methoxyphenyl)-S-prop-2-yn-1-yl carbonodithioate (12) was
synthesized in a similar way. Yield 3.25 g (76%), Rs 0.85 (acetone/hexane, 1/3).
Found, %: C 54.21; H 3.63; S 24.21. C12H1003S;. Calculated, %: C 54.12; H 3.78;
S 24.08. IR spectra (KBr), v, cm™: 655 (C-S), 1029 (C=S), 1666 (C=0), 2120
(C=C), 3244 (=CH). NMR *H spectra (DMSO-ds), 5, ppm: 2.52 (t, 1H, =CH);
3.72 (s, 3H, OCHs3); 4.67 (s, 2H, SCH>); 6.95 (s, 1H, Ph); 7.19 (d, 1H, Ph); 7.28
(d, 1H, Ph); 9.69 (s, 1H, HCO). NMR 1C spectra (DMSO-dg), 8, ppm: 27.5
(SCH,); 56.0 (OCHs); 76.2, 78.7 (C=C); 111.3; 112.3; 126.1; 130.7; 149.8; 152.0
(Ph), 162.2 (C=0); 190.9 (C=S).

3. Results and discussion
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In order to synthesize new biologically active substances among the
organosulfur compounds, the conditions for the synthesis of aromatic
benzaldehyde xanthogenates and their derivatives: thioanhydrides and
thioacetylene  ethers have been  developed.  Benzaldehydes:  4-
hydroxybenzaldehyde and 4-hydroxy-3-methoxybenzaldehyde have been taken as
initial substrates.

The reaction of the interaction of equimolar amounts of benzaldehydes (4-
hydroxybenzaldehyde and 4-hydroxy-3-methoxybenzaldehyde) with carbon
disulfide has been carried out in the presence of sodium hydroxide in ethanol at
the temperature of 22°C. The isolation of the synthesized xanthates from the
reaction mixture has been carried out by the recrystallization from acetonitrile. As
a result, sodium O-(4-formylphenyl)carbonodithioate 3 and sodium O-(4-formyl-
2-methoxyphenyl)carbonodithioate 4 have been synthesized in 86 and 80% vyield,
respectively.

H. -0 H c°
‘s _R,COCI
2 ethanol T cnal
R, Ry
OH O\C¢S
1,2 3, |
SNa SYO
5-8

R2
1,3 Rl —H;2,4: R, — OCHs,
7:R, = OCHy; R, = 2,4- (N02)2C6H3, 8: R, = H; R, = 2,4-(NO,),CeHs,

Acylation of xanthates has been carried out by the interaction of sodium O-
(4-formylphenyl)carbonodithioate 3 and sodium O-(4-formyl-2-
methoxyphenyl)carbonodithioate 4 with acid chlorides (4-methoxy-, 4-nitro-, 2,4-
dinitrobenzoic) in chloroform at the temperature of 25°C for 3 hours. As a result
of the isolation from the reaction mixtures, thioanhydrides 5-8 have been obtained
individually in 55-80% yields, respectively.

The composition and identity of the synthesized compounds 3-8 have been
confirmed by the elemental analysis, TLC, IR-, 'H and *C NMR spectroscopy.

In the IR spectra of compounds 5-8, absorption bands of stretching vibrations
of the C=S group are observed in the region of 1029-1084 cm™. Stretching
vibrations of the C-S bond are present in the region of 677-726 cm™. As well as
the presence of intense absorption bands of the C=0 group in the region of 1678-
1747 cm™,
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In the *H NMR spectra of thioanhydrides 5-8, protons of the phenyl groups
are located in the low field region at & 6.85-9.68 ppm. The aldehyde proton
appeared as a one-proton singlet at 6 9.88-9.97 ppm. The protons of the -OCH3
methoxy group of compounds 5-7 have appeared as a singlet in the region of 3
3.74-3.84 ppm.

The **C NMR spectrum data also confirm the structure of compounds 5-8.
The signals of the carbon atom of the C=0 and C=S groups appear in the low
field region & 161.0-192.4 ppm and 192.5-198.3 ppm.

In order to study the reactivity of benzaldehydes and their dithiocarbamine
derivatives, as well as the synthesis of thioacetylenic ethers, the propargylation
reaction of 4-hydroxybenzaldehyde 1 and 4-hydroxy-3-methoxybenzaldehyde 2,
sodium O-(4-formylphenyl)carbonodithioate 3 and sodium O-(4-formyl-2-
methoxyphenyl) carbonodithioate 4 has been investigated.

The synthesis has been carried out by the interaction of 4-
hydroxybenzaldehyde 1 and 4-hydroxy-3-methoxybenzaldehyde 2 with propargyl
bromide in the presence of a threefold excess of K,CO; in acetone at the
temperature of 60°C. Whereas the propargylation of xanthates sodium O-(4-
formylphenyl)carbonodithioate 3 and sodium O-(4-formyl-2-
methoxyphenyl)carbonodithioate 4 has been carried out at the room temperature.

H\C4O
K,CO; 60 °C H
" Br/\ acetone i JCQO\ —
R, %,
OH 1,2 ﬁ 9,10
chéo C
Br/\ R, 0 S/\

C _
| H™ 70 11,12

1,3,9,11: R, =H; 2,4, 10, 12: R, = OCH;.

After processing the reaction mixtures, acetylenic and thioacetylenic
derivatives 9-12 have been isolated with the corresponding yields of 59-90 %.
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The structure of the synthesized compounds 9-12 has been established, based
on the IR, *H and **C NMR spectroscopy data.

The IR spectra of compounds 9-12 show the absorption bands of stretching
vibrations of C=CH bond in the region of 3205-3244 cm™ and C=C bond in the
region of 2120-2125 cm™. There are intense absorption bands of the C=S group in
the region of 1006 and 1029 cm™, as well as stretching vibrations of the C-S bond
in the region of 605 and 655 cm™ in the IR spectra of compounds 9, 10.

The *H NMR spectra of the compounds 9-12 have contained the following
characteristic signals: triplet of acetylene proton at 6 2.49-2.55 ppm, doublet of
protons of the O-methylene (S-methylene) groups at 6 4.67 and 4.58 ppm (6 4.67
ppm). The chemical shifts of the protons of the Ph group are located in the weak
field region at 6 6.75-7.75 ppm. The mobile hydrogen atom at the aldehyde group
appears in the weak field region at § 9.54-9.78 ppm. The *H NMR of compounds
10, 12 have contained the resonance signal of the methoxy group in a singlet at 6
3.72 and 3.56 ppm corresponding to three protons.

The C NMR spectrums of the compounds 9-12 have the following
characteristic chemical shifts: signals of O-methylene carbon atoms appear at &
56.0 and 57.1 ppm and S-methylene carbon atoms at & 27.4 and 23.5 ppm,
acetylene carbon atoms give resonance signals at 6 76.1-76.7 ppm and 77.6-78.7
ppm. In the C NMR spectrums of the compounds 10 and 12, the signals of the
methoxy carbon atom are observed at & 56.3 and 56.0 ppm. The signals of the
aromatic carbon atoms are located in the downfield part of the spectrum at &
109.3-162.3 ppm. The signal of the carbon atom of the C=0 group appears in the
low field region at § 162.3-190.9 ppm. In the **C NMR spectra of the compounds
11 and 12, the carbon atom of the C=S bond resonates as a singlet in the region of
6 191.0 and 190.9 ppm.

4. Conclusion

New 4-hydroxybenzaldehyde and 4-hydroxy-3-methoxybenzaldehyde
derivatives: carbonodithioates, thioanhydrides, acetylenic and thioacetylenic
ethers have been synthesized. Aromatic thioanhydrides of carbonodithioic acids
have been synthesized by the reaction of acylation of hydroxybenzaldehyde
xanthates. The propargylation reaction of benzaldehydes and their sodium
xanthates has been studied. It has been established that the propargylation of
sodium  O-(4-formylphenyl)carbonodithioate and sodium  O-(4-formyl-2-
methoxyphenyl)carbonodithioate proceeds more easily and in higher yields as
compared with the initial hydroxybenzaldehydes.
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THAPOKCUBE3AJILJIETUATIH KAHA TYBIHABLIAPBIH CHHTE3AEY JKOHE
XUMMUSLIBIK TYPJIEHIIPY

E.C. Cviuesa”, M.C. Mykanoea

O.B. bekxmypoe amvlHOA&bl XUMUSL 2bLTBIMOAPbL UHCIUNYMbL,
Anmamul, Kazaxcman

“E-mail: yelena-sycheva@yandex.kz

Tyiiinaeme. Kipicne. ApoMaTHKaiblK OeH3albJICTHATEP/IIH XKOFapbl (hapMaKOJIOTHSIIBIK KACHETI OJap.Ibl
KaTepJi iCikke Kapchl, OaKTEPULUATIK, CAaHbIPayKYJIaKKa KapChl XoHE repOHLITIK pernapaTrap CHIKThI
JIOpLITIK 3aTTapbl CHHTE3/ICY YILIIH MaHbI3/Ibl HHTEpMeIuaTTapra aitHanabipaasl. JKYMbICTBIH Makcambl 4-
THIPOKCUOCH3ANIBACTUA TeH 4-THAPOKCH-3-METOKCHOCH3AIBACTU/T HETi3iHAEe OHONOTHSIBIK OenceH Il
KOCBUIBICTAp/Ibl CHHTE3/IEy JKOHE CHHTE3/ICNITeH KOCBUIBICTAP/bIH KYPBUIBIMBIH aHbIKTay. Hamuoicenep
Jicone mankvinay. XKaHa kapOOHOAUTHOAT 0-apoOMATThI XKyienep Heriinie, OeaMe TeMIepaTypachlHIa
9TAaHOJI OpTachlHIA HATPUH THAPOKCHAI KATHICBIHAA 4-THAPOKCHOCH3ANBICTH HEH 4-THAPOKCH-3-
METOKCHOCH3aNbJCTUATIH  KYKIPTTI KOMIPTEriMEH OpeKeTTecyl apKbulbl CHHTe3jeneni. Peakius
wotmkecinae Hatpuit O-(4-dbopmmndennn) kapbomutnoatst (86%) xome Harpuit O-(4-bopmmn-2-
merokcudenun) kapoomurnoarsl (80%) Oemininm anbiHAbL  XIopodopMm  OpTAchiHIA  HATPHUH
KCAHTOICHATTApPBIHBIH ~ XJIOPAHTUAPUATEPMEH (4-METOKCH-, 4-HUTPO-, 2,4-TUHUTPOOEH30#) e3apa
apekerTecyi 55-80% OHIMAITIKIIEH KapOOHOIHUTHO KBIIIKBIIIaPBIHBIH apOMaTHKAJIBIK
THOAHTUAPUATEPIHIH Ty3UayiHe okenai. ['mapokcuOeH3anbIeTUATEPAiH JKOHE ONap/blH AUTHOKApOOH
TYBIHJBUIAPBIHBIH ~ MPOMAPTUIACY  PEaKUMSACHIHIAFbl  PEAKTUBTUNIK  Kabimeri  3eprrenmi.  4-
THAPOKCHOCH3ANBACTHATI, 4-THAPOKCH-3-MeTOKCHOeH3aIpAeruaTi nponapruwiaey 60 °C Temmnepatypana
aneroH opracsiHga KoCOsz 3 ece apThlK KaThICybIMEH OpOMJIBI NpOIapruiMeH skyprisimmi. Harpwii
KCaHTOT€HATTapbIHBIH HPONApruiiey peakuuschl 0eMe TeMIepaTypachlH/ia aleTOH OpTachiHAa OPOMIIbI
MpOMapriuiiMeH  Kyprizingi. Kopwimwuinovl. Peakumst nHoTmxkecinme O-apomartel kyienep  (4-
THAPOKCHOCH3AIBACTUl KOHE 4-THAPOKCH-3-METOKCHOCH3aIBACTH) Heri3iHae KapOOHOAUTHOATTAp,
THOAHTUAPUATED, ALETUIICH JKOHE THOoAleTHIeH ddupiepi cunresnenni. CHHTE3eNTeH KOChUIBICTAPIbIH
KYpBUIBIMEL dJIeMeHTTiK Tanmay, MK cmektprepi, 'H xome °C SMP cHeKTpoCKOMHMACH HerisiHme
aHBIKTAJI/IBL.

Tyiiin ce3mep: HATPUH KCAHTOTCHAThI, THOAHTWAPUATEP, MPONMAPTHICY, AUETWICHIl IKOHE
THOACTUIICH I dbHpIIEp
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CHHTE3 U XUMHUYECKAA MOJUPUKALIUA HOBBIX TPOU3BOJHBIX
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E.C. Coiuesa”, M.C. Myxkanosa
Hremumym xumuyeckux Hayk umenu A.B. bexmypoesa, Arimamel, Kazaxcman
*E-mail: yelena-sycheva@yandex.kz

Pe3tome. Bseoenue. Beicokast hpapmakoorndeckasi CHOCOGHOCTh apOMATHIECKHX OCH3aIIBACTHAOB AeTaeT
X B@XHBIMH HHTEpMEIHATAMH Ul CHHTE3a JIEKAPCTBEHHBIX CPEJACTB, HANPHMEpP, HMPOTHBOPAKOBBIX,
GaKTepHILUIHBIX, IPOTHBOIPHOKOBEIX M TePOMLMAHBIX NpenapartoB. [lenvio OawHol pabomvl SBISETCS
cHHTE3 OMOJIOTMYECKN aKTHBHBIX COCAMHEHHH Ha OCHOBE 4-rHIpoKCHOCH3ambIernaa U 4-rugpokcu-3-
METOKCHOCH3AIbACT /A, U YCTAHOBJICHHE CTPOCHMSI CHHTE3MPOBAHHBIX COCAUHCHHMiL. Pesyivmamoel u
obcyscoenue. CUHTE3UPOBaHBI HOBBIE KapOOHOMUTHOATHI Ha OCHOBe (-apoMaTHUECKHX CHCTEMax,
B3auMoJeiicTBUEM 4-THIPOKCUOCH3aNBACIHAA U 4-THAPOKCH-3-METOKCHOCH3ANIbIETHIA C CEPOYTIICPOIOM
B TNPHUCYTCTBHU THAPOKCHJA HATPUs B Cpele STaHoJa NPU KOMHATHOH TemmepaType. B pesyibrate
peakimii  Boigenensl  O-(4-dpopmundenmn)kapbogutnoar Hatpus  (86%) u  O-(4-dopmmi-2-

134


mailto:yelena-sycheva@yandex.kz
mailto:yelena-sycheva@yandex.kz

ISSN 1813-1107, eISSN 2710-1185 M 3, 2023

Merokcupenmn)kapoomuruoar  Hatpust  (80%). B3ammonelcTBHE  KCAHTOrGHATOB  HATPUS  C
XJIOopaHruapuaaMu (4-MeTokcu-, 4-HUTpO-, 2,4-TMHUTPOOCH3OIHBIH) B cpere XIopodopMa MPUBOIMIO K
00pa30BaHMIO apPOMATHUYECKHX THOAHTHIPUAOB KapOOHOIMTHOEBBIX KHUCIOT C Bbixogamu 55-80%.
W3ydena peakiMoHHasi CIOCOOHOCTh T'HAPOKCUOCH3ANIBIETHIOB U UX JUTHOKAPOOHOBBIX NMPOU3BOAHBIX B
peakuuu  mpomnapruimpoBanusi.  [IpomaprunupoBanue  4-TUIpOKCHOCH3abAeruaa,  4-TUapokcH-3-
METOKCHOCH3aJIbJCTH1a TPOBOIMIM OPOMHUCTHIM MPOMAPIUIOM B IPHUCYTCTBHU 3-X KPaTHOrO M30BITKA
K2COs B cpene anerona npu temneparype 60 °C. Peakuuio nponapruiMpoBaHus KCAaHTareHaTOB HATPUS
MIPOBOJMIIN OPOMHUCTBIM INPONAPTUIOM B CpeJlie alleTOHa NpH KOMHATHOW Temmepartype. 3axuouenue. B
pe3yibTare  peakiuid  CHHTE3HMpPOBAaHBI ~ KapOOHOAMTHOATBI, THOAHTHUAPUMABI, ALCTHICHOBBIE U
THOALICTUIICHOBBIE 3(Upsl Ha oOcHOBe O-apomaTHyeckux cucteM (4-ruapokcubeH3anpaeruga u 4-
HAPOKCH-3-MeTOKCHOeH3abaernaa). CTpOoeHHe CHHTE3HPOBAHHBIX COCJMHEHHH YCTAHOBJIICHO Ha
OCHOBAHMM JAHHBIX dIeMeHTHOro ananusa, UK cnektpos, crexrpockonuu SIMP *H u 3C.

KiroueBble c€JI0Ba: KCAaHTOTGHAThl HATPHs, THOAHTWAPHIBI, IPONAPTHIMPOBAHKE, AllCTHICHOBBIE H
THOALIETUIICHOBBIE A(PUPBI

Coiuesa Enena Cepzeesna Kanouoam xumuueckux nayx

Mpykanosa Mepyepm Cucenbexosna  Kanouoam Xumudeckux Hayx
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