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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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SOME DIRECTIONS IN THE MODIFICATION OF AZOLES

Abstract. This article presents studies on the targeted search for new derivatives of azoles, such as benzthiazole,
3,5-dimethylpyrazole, 1,3,4-oxadiazole-2-thione, 1,3,4-thiadiazole. The possibility of combining in one molecule of
the azole ring with other cyclic compounds: the alkaloid cytisine, morpholine, furan and some arenes has been
studied. To obtain new compounds, the reactions of bromination, acylation, and interaction with isothiocyanates
were studied. Optimal synthesis conditions were studied for all reactions. It was found that the reaction of 4-bromo-
3,5-dimethylpyrazole with isothiocyanates, in contrast to the previously written derivatives of anilines, takes a longer
time and requires heating the reaction mixture. The combination of a pirasol fragment with halide substituents often
results in an enhanced therapeutic effect. The synthesized 2-bromine-N-(6-rodanbenzo[d]thiazole-2-yl)acetamide,
due to the alkylbromide group, is an important synth in the synthesis of new benzthiazole derivatives. Its derivatives
combine in one molecule the rest of rhodanbenzthiazole with alkaloid cytisine and biogenic amine morpholine and
are potentially biologically active compounds, since the molecule structure contains several pharmacophoric
fragments: benzthiazole and alkaloid (amine) heterocycles, rhodane and urea groups. The mechanism of formation of
1,3,4-oxadiazole-2-tyons from hydrazides under action on them by carbon disulfide was studied and assumed. It was
shown that dithiocarbamates in acidic medium decompose with the release of hydrogen sulfide and the formation of
highly reactive isothiocyanate group. Then, intra-molecular cyclization occurs, with the formation of end products -
1,3,4-oxadiazole-2-thions. The structures of the synthesized compounds were studied by 'H and *C NMR
spectroscopy. All synthesized substances are potentially biologically active compounds, since they contain several
pharmacophore fragments in their structure.

Key words: azoles, benzothiazole, 3,5-dimethylpyrazole, 1,3,4-oxadiazole-2-thione, heterocyclization.

Condensed nitrogen-containing heterocycles with various heteroatoms are widely used in medical
practice as drugs with various therapeutic effects [1-5]. However, practically available benzothiazoles are
of limited use due to their incomplete and comprehensive research, including through further chemical
modification.

Thus, 2-amino-6-rhodanebenzothiazole is a by-product in the preparation of 4-rhodananiline. In order
to use it as a starting reagent for the synthesis of various derivatives, we carried out its acylation with
bromoacetic acid bromide. Due to its poor solubility in common organic solvents, acylation was
performed in anhydrous DMF.

NCS S NCS S 0]
\ o) \ I
,CNH, + Br-CHy € —— //C—NH—C-CHz-Br
N Br N
(1)

The resulting 2-bromo-N- (6-rhodanebenzo [d] thiazol-2-yl) acetamide (1) was further used in
nucleophilic substitution reactions with the alkaloid cytisine and morpholine [4-8].
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The synthesis was carried out by boiling the desired reagents in toluene, in the presence of an
acceptor of hydrogen bromide — triethylamine. The obtained compounds (2, 3) are yellowish powdery
substances soluble in hot polar solvents.

The composition, structure, and individuality of the synthesized compounds (2, 3) were confirmed
using elemental analysis and IR spectroscopy. Physicochemical constants and elemental analysis data are
presented in table 1.

NCS N O
\o-NB-&-ci,-N
JC—NH=C-CH,
N
2,3)
HN\

0 @ €)

In the IR spectra of the synthesized compounds (2, 3) there is an intense absorption band of the amide
carbonyl C(O)NH in the region of 1703-1646 cm™, the NH group in the region of 3400-3200 cm™, in the
region of 2150-2160 cm™' the absorption band of the rhodane group —S—C=N.

Table 1 — Physicochemical constants and data of elemental analysis of compounds (1-3)

J(\)r: Yield, M.p., Found, % Molecular Calculated, %
0, 0
compounds % C C H N formula C H N
1 37.2 204-205 32.36 1.92 11.03 C20H13Br3N602S4 32.58 1.78 11.40
2 93.2 193-195 57.42 451 15.91 C21H19N502S2 57.65 4.38 16.03
3 83.8 120-122 50.42 4.01 16.51 C14H14N4O2S2 50.28 4.22 16.75

Compound (1), due to the presence of an alkyl bromide group, is an important synthon in the
synthesis of new benzothiazole derivatives. Compounds (2, 3) combine in one molecule the
rodanebenzthiazole residue with the alkaloid cytisine (2) and with the biogenic amine morpholine (3).
Substances (2, 3) are potentially biologically active compounds, since they contain several pharmacophore
fragments in the structure of the molecule: benzthiazole and alkaloid (amine) heterocycles, rodane and
urea groups [6-9].

Another representative of azoles is pyrazole, whose derivatives have established themselves as the
oldest drugs with antipyretic and analgesic properties [10-13]. At the same time, practically no data are
available in the literature on the basis of the basic pyrazole moiety of compounds containing thiourea or
thioamide groups. The combination of the pyrazole moiety with halogen substituents can lead to an
increase in the therapeutic effect.

It should also be noted that pyrazole derivatives are practically available compounds. In this regard,
we have carried out the synthesis of 4-bromo-3,5-dimethylpyrazole (4) by bromination of the
corresponding derivative.

CH3 Br CH3

| | BI'2 | |
N — _N

| e N

H H (4

Further, on the basis of 4-bromo-3,5-dimethylpyrazole (4), we carried out the interaction with
4-bromobenzoyl isothiocyanate and 2-furancarbisothiocyanate.

The synthesis of the starting isothiocyanates was carried out in situ (without isolation) by heating the
corresponding acid chlorides (4-bromobenzoyl chloride and 2-furancarboxylic acid chloride) with
potassium thiocyanate in acetone for 2 hours. Next, the obtained solutions of isothiocyanates were added
to acetone solutions of 4-bromo-3,5-dimethylpyrazole.
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(5, 6)
R = 4-BrC4H, (5); @— (6)
0

It was found that the reaction of 4-bromo-3,5-dimethylpyrazole with isothiocyanates, in contrast to
the above-described aniline derivatives, takes longer and requires heating the reaction mixture to 50°C. In
this case, almost all the reaction products are released from the reaction acetone medium in the form of
yellow or slightly yellowish acicular crystalline substances.

The composition, structure, and individuality of the synthesized compounds (5, 6) were confirmed by
the data of elemental analysis, IR, and PMR spectroscopy. Physicochemical constants and elemental
analysis data for thiourea derivatives (5, 6) are presented in Table 2.

Table 1 — Physicochemical constants and data of elemental analysis of compounds (5, 6)

Ne Yield, M.p., Found, % Molecular Calculated, %
of compounds o oC f 1
0 C H N ormuia C H N
5 30 147-150 37,86 3,04 10,55 C13H11Br2N3OS 37,43 2,66 10,07
6 50 120-122 40,65 3,32 13,21 C11H10BrN3;O28 40,26 3,07 12,80

Derivatives of oxadiazole-2-tines are of undoubted interest in the search for new antibacterial drugs,
since they contain a number of pharmacophore groups [14-16]. In this regard, in order to search for new
anti-tuberculosis drugs and study the structure-activity relationship [17-21], we studied the interaction of
acylglycine hydrazides with carbon disulfide in the presence of potassium hydroxide. Further acidification
of the resulting potassium salt of dithiocarbamic acid with 0.1 N HCI solution leads to the formation of
cyclic products - 1,3,4-oxadiazole-2-thiones. Product yields (7-9) were 70-80%.

O O

4 KOH 4 +
R'(”?—NH—CHz—C\ + CSy —> R-ﬁ—NH—CHz—C\ //S H
0 NH-NH, 0) NH-NH-C_
- SK
)
e 0]
AN 67/8 SN
TTRSGINHTCHTO D | T RS T
S -y
0O ITI'NH SH 0] N—NH

R= C6H5 (7), M-CH3C6H4 (8), O-BI‘C6H4 (9)

As can be seen from the equation, the cyclization reaction is promoted by the formation of
dithiocarbamic acid, which is an unstable compound.

Based on this, we can assume the following mechanism for the formation of 1,3,4-oxadiazole-2-
thiones from hydrazides when exposed to carbon disulfide. Dithiocarbamates in an acidic medium
decompose with the release of hydrogen sulfide and the formation of a highly reactive isothiocyanate
group. Further, intramolecular cyclization occurs due to the attack by the electron-deficient carbon atom of
the isothiocyanate group of the nucleophilic center - the carbonyl oxygen atom with a further
redistribution of the electron density, with the formation of the final products - 1,3,4-oxadiazole-2-thiones
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The synthesized compounds (7-9) are white crystalline substances, readily soluble in polar organic
solvents. The resulting 1,3,4-oxadiazole-2-thiones are heterocyclic compounds containing a thion-thiol
group capable of tautomeric transformations. IR spectral data indicate that compounds (7-9) in the
crystalline state have the structure of thions (thioamides).

In the IR spectra of compounds (7-9), vibrations of the SH-group are absent and characteristic bands
appear for stretching vibrations of the thioamide group at 1510-1460 cm™', there is also a peak of average
intensity at 1230-1210 cm™, referred to C=S - group.

When analyzing the PMR spectrum of compound (7), recorded in D20, a group of lines at 7.31 ppm.
and 7.59 ppm. represents the signals of the protons of the aromatic ring in the form of complex multiplets.
Singlet at 4.44 ppm. assigned to the methylene proton CH,—NH. The physicochemical constants of the
synthesized compounds (7-9) are shown in Table 3.

Table 3 — Physicochemical constants and data of elemental analysis of compounds (7-9)

Ne Yield M p Found, % Molecular Calculated, %
of compounds % ’ O'C" Ry*
0 C H N formula C H N
7 82 175 047 | 51,17 | 3,79 | 17,96 Ci0HoN3028 51,06 | 3,82 | 17,87
(decomp.)

78 149-150 0,72 | 53,11 | 4,31 16,92 CiiH1N3O28 53,01 | 4,41 16,86
9 69 148-149 0,68 | 51,33 | 3,33 18,01 Ci0HsN302SBr 51,28 | 3.41 17,94
* Note: eluent — propanol-2 : ammonia : water (7:2:1)

Thus, based on the review of the literature and experimental data, it can be concluded that azole
derivatives have high chemical and physiological activity, their derivatives are low-toxic and are
promising in the creation of new drugs with antibacterial, insecticidal, antitumor and other effects.

Experimental part. The IR spectrum was recorded on a Vertex 70V spectrophotometer (Bruker) in
KBr pellets. UV spectra were recorded on a Lambda 750 spectrophotometer (PerkinElmer). The 'H and
3C NMR spectra were recorded in DMSO-d6 on a INM-ECA 400 spectrometer of the Jeol company from
Japan. The survey was carried out at room temperature using a DMSO-d6 solvent. Chemical shifts are
measured relative to the signals of residual protons or carbon atoms of a deuterated solvent.

N-(6-rhodanobenzothiazol-2-yl)-2-(cytisine-1-yl)acetamide (2) To a solution of 1 g (0.003 mol)
2-bromo-N- (6-rhodanebenzo[d]thiazol-2-yl)acetamide in 10 ml of dioxane was poured into 1.12 g of
triethylamine and 0.57 g (0.012 mol) of cytisine was added. Heated under reflux for 5 hours. Was filtered
hot from the precipitate of triethylamine hydrobromide. The solvent was distilled off. The oily product
was triturated and crystallized with hexane. It was recrystallized from a benzene-hexane mixture. Yield
1.24 g (93.2%), mp. 193-195°C.

N-(6-rhodanebenzothiazol-2-yl)-2-morpholinoacetamide (3) Synthesized similarly to compound
(2) from 2-bromo-N- (6-rhodanebenzo[d]thiazol-2-yl)acetamide and morpholine. Yield 0.42 g (83.8%),
mp. 120-122°C.

N-(4-bromo-3,5-dimethyl-1H-pyrazole-1-carbamothioyl)-4-bromobenzamide (5). To a solution of
1.55 g (0.007 M) of p-bromobenzene chloride in 5 ml of acetone with stirring on a magnetic stirrer was
added 0.69 g (0.007 M) of potassium thiocyanate. Stirred at reflux for two hours, then filtered through a
paper filter to a solution of 1.23 g (0.007 M) of 4-bromo-3,5-dimethylpyrazole in 10 ml of acetone. Then
the mixture was stirred at a temperature of 45-50°C for 2-3 hours. The precipitated crystalline product was
filtered off, washed with 2-propanol. The product was recrystallized with a mixture of organic solvents
isopropyl alcohol and hexane. Received 0.45 g (30%) of a crystalline substance with mp. 147-150°C.
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N-(4-bromo-3,5-dimethyl-1H-pyrazole-1-carbamothioyl) = furan-2-carboxyamide (6) was
synthesized similarly to compound (2.20), from 1.37 g (0.01 M) acid chloride 2-furancarboxylic acid,
1.10 g (0.011 M) potassium thiocyanate and 1.75 g (0.01 M) 4-bromo-3,5-dimethylpyrazole. Received
1.54 g (50%) of crystalline substance with mp 120-122°C.

5-(Benzoylaminomethylene)-3,4-dihydro-1,3,4-oxadiazole-2-thione (7). To a solution of 1.90 g
(0.01 mol) of N-benzoylglycine hydrazide in 20 ml of ethanol was added with constant stirring 0.56 g
(0.01 mol) of potassium hydroxide. Then 0.76 g (0.01 mol) of carbon disulfide dissolved in 10 ml of
alcohol was added slowly. Stirred at 35-40°C for 1.5 hours. The reaction mixture was cooled to room
temperature, acidified with 0.1 N hydrochloric acid solution to pH = 5-6. The precipitate that formed was
filtered off. 1.92 g (82%) of a powdery substance was obtained, mp 175-176°C.

5-(m-Methylbenzoylaminomethylene)-3,4-dihydro-1,3,4-oxadiazole-2-thione (8) was synthesized
similarly to compound (119) from 2.07 g (0.01 mol) of hydrazide N-m- methylbenzoylglycine, 0.56 g
(0.01 mol) of potassium hydroxide and 0.76 g (0.01 mol) of carbon disulfide. 1.94 g (78%) of a powdery
substance with a melting point of 149-150°C was obtained.

5-(0-Bromobenzoylaminomethylene)-3,4-dihydro-1,3,4-oxadiazole-2-thione (9) was synthesized
similarly to compound (119) from 2.86 g (0.01 mol) of hydrazide N-o- bromobenzoylglycine, 0.56 g
(0.01 mol) potassium hydroxide and 0.76 g (0.01 mol) carbon disulfide. Received 1.27 g (69%) of a
powdery substance with a melting point of 140-141°C.
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A30J1 MOJIUGUKALUSACBIHIATBI KEMBIP BAFBITTAP

AnnHotanus. Makanana 6enstuason, 3,5-qumerwinupaso, 1,3,4-okcaanaszon-2-TuoH, 1,3,4-THaanason CUsSKThI
a30J/1ap/IbIH JKaHa TYBIHABLUIAPBIH MAaKCaTThl i37iey OOWBIHIIA 3KCIEPUMEHTTIK 3€pPTTey HOTHIKENepi KeNTIpLIreH.
A30sIpI CAaKWHA MOJICKYJIACBIHBIH 0acKa IUKIIIK KOCBUIBICTAPMEH, MBICAJIBI, IIUTU3UH AJIKAJIOUIBIMEH, MOP(OJIHH,
¢bypaH >xoHe Jie KelOip apeHaepMeH apajacy MYMKIHAIr 3epTresreH. JKyMbIcTa KOJIIaHBUIFaH TYPICHIIPYI 3aTTap
OHMONOTHANIBIK OEICEHIUTIKTIH 9pPTYPiHIH TachIMalJayIlbIChl OOJIBIN caHanaabl. bip 3aT KypbhUIBIMBIHIAFB OipHEIIe
XUMHSITBIK KOCBUTBICTAp OPEKETi OJapIblH OPKAMCHICHIHBIH OHOJIOTHSUIBIK OCEpiH e3repTe anlaibl. bys »KyMmeicTa
a3oyIapAblH JKaHAa TYBIHIOBUIAPBIH aly YIIiH TYpii Opompay, amwiiey, 4-OpoMOEH30MIT M30THOLHMAHATIICH JKOHE
2-(pypaHKkapOM30THONMAHATIIEH OPEKETTeCY peakmusmapbl 3epTrrenmi. OnapAblH OHTAMNIBI peakuusoarsl KYpy
mapTTapbl aHBIKTANILI. By jkaFmaiiia peakiys oHIMIEPiHIH OapibIFbl IEPIIiK PEaKIMSUIBIK arleTOHABl €PITKIMTIK
opTajgaH capbl HEMece CONl CapFbIIl capbl TYCTI KPHCTAABl 3arTap TypiHAe OemiHinm ambiHansl. 4-bpomo-3,5-
TUMETIINHAPA30IIBIH HM30THONHMAHATTAPMEH PEaKIWAChl, AHWIMHACPAIH OYpBHIHHAH Oenrimi TyBIHIBIIApBIHAH
aUBIPMAIIBUTBIFBI, KOTI YaKbITThl aJIaTBIH/IBIFBI )KOHE PEAKIHsI KOCIACHIH KbI3ABIPYIbl KAXKET €TCTIHIIr aHBIKTAJIbI.
[MTupazo: GesiriHiH rajgoreH i aIMacTHIPFBIILICH Yilecyi keOiHece oap/IblH OaKkTepHsra Kapchl TEPalHsUIbIK 9CepiH
XKorapbuiataabl. 4-Bpomo-3,5-1uMeTHINUPa3oAbH  M30THOLIMAHATTAPDMEH PEaKUHACHI, JKOFapblla CHIATTAIFaH
aHWIMH TYBIHABUIAPEIHAH AWBIPMAIIBUIBIFEL, KOT YaKbITTHl ANATBIHABIFEI JKOHE PEaKIMs KOCIACHIH Y3aK YaKBIT
KBI3ZBIPYABI KAXKET €TETIHAIr aHBIKTAJABL. 2-AMHH-6-pOIaHeOCH30THA30IIBI OPOM-CipKe KBIIIKBUIBI OpOMUIIMEH
aIUIIICy OPTYPIIl OpTaaa KYpri3iiai. OHIMAUTIK eH Ta3aJIbIK OOWBIHINA €H JKaKChl HOTMXKENEep AUMETHI(POPMaMUT
(AM®A) epitkimi opracsiaaa aneHael. CuHTE3nenreH 2-0poM-N-(6-pomaneOeH30[ 1| THA301-2-1T) alleTaMUI, aJTKHI
Opomup TOObIHA OalIaHBICTHI JkKaHa OCH30THA30J TYBIHABUIAPEIH CHHTE3CYIC MaHBI3IbBl CHHTOH OOJBIN CaHATAIbI.
OHBIH TYBIHIBIIAPH Oip MOJIEKyJIana pogaHeOeH3THA30I KaJABIKTAPEIH OCIMIIIKTEH aIbIHATHIH UTH3UH aJIKaTOUIbI
MeH OuoreHmi amuH mopdoiauaMeH Oipikripeni. CHHTE3[ENreH JKaHa KOCBUIBICTAD IMOTCHIMAIIBl OHMOJOTHSIIBIK,
Gencenyi 3arTap OONBIN CaHANAABl, OUTKEHI OJAPIBIH KypaMBIHAA MOJIEKyJia KYpbUIBIMBIHAA OipHEIIe MaHBI3/IbI
(hapmakohopibl GpparMeHTTep: OCH30THA30JIABI KOHE ATKATOMATHI (aMHH) TeTCPOLUKIACP, POJAH JKOHE MOYEBHHA
tonrapel Oap. Kemiprekti aucynbGuUATIH ocepiHeH ruapasuarepiacH 1,3,4-okcaanason-2-THOHIAPABIH TY31Ty
peaKIusuIaphbl 3ePTTENINCH KOHE YChIHBLUIFAH. AJIBIHFAH SKCIICPUMEHTTIK MaJjiiMeTTep Herisinae 1,3,4-okcaanason-2-
TUOHJAPJbIH TY3Uly MEXaHu3Mi YChIHBULIBL. JluTHokapOamarTap KBIMIKBULABI OpTaja KyKIpTCyTek Oedi,
HOTH)KECIHJIE KOFaphbl peakLMsUIBIK KabineTi Oap M30THONMAHAT TOOBI TY3LIII BIABIPAWTHIHBI KOPCETUIreH. ApbIKapai
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MOJIeKyJIaapaliblK [MKIM3aLUs PEakLUsIChl XKYpe/i e, COHFbI OHIMAep naiaa 6onaabl. Anbiaran 1,3,4-okcaanazon-2-
THOH/IAD TayTOMEpJl TYpJieHIIpyre KaOlIeTTi MaHbI3[bl TeTepPOLMKII KOChUIbICTap OOJbIN caHanazbl. bapibik
3epTTENITeH peaklusIapra OHTAMIIbl CHHTE3 MIapTTapbl jkacaijibl. by skymbicTa ajblHFaH Typili OnodparMeHTTi
KOCapJIaHbIPbUIFaH a30TThI FETEPOIUKIIIAPIBI TYPJIi TCPANHUSIIBIK dcepi Oap skaHa OMOJIOTHSUIBIK OSJICEH Ti 3aTTap bl
i3Iey/ie MaHbI3bl CHHTOHJAp pETiHIe maiiiananyra Oonanbl. CHHTE3NENTeH KOCBUIBICTAP/IBIH KYPBUIBIMBI Ka3ipri
3aMaHrbl Qu3MKaIbIK-xuMusblk, UK, '"H SIMP xone '3C cmekTpockomus omicTepiH KOJJaHA OTHIPBII 3€PTTEIIIL.
Bapnbeik cuHTE3meNreH 3aTTap MOTCHIUAIABI OMONOTHSIIBIK OElICeHAl KOCBUIBICTap OOJNBIN caHajaubl, ©WTKEHI
OJIap/bIH KYpBUIBICHIHAA OipHeme hapmako(opibK pparMeHTTep oap.
Tyiiin ce3aep: azon, 6eHzTHa301, 3,5-muMeTnupasod, 1,3,4-okcannazon-2-THOH, TeTEPOIHKIN3AIIHS
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HEKOTOPBIE HAIIPABJIEHUSA B MOJJU®UKALINU A30J10B

AHHOTauMA. B 1aHHON cTaThe NpPENCTaBIEHbI PE3yJbTAaThl 3KCIEPUMEHTAIBHBIX HCCIIEI0BAaHUI MO Halpas-
JICHHOMY TIOMCKY HOBBIX ITPOM3BOJIHBIX a30JI0B, TAKHX Kak OeH3THa30d, 3,5-mumermnmupasodn, 1,3,4-okcaanazon-2-
THOH, 1,3,4-TMannazon. V3ydyeHa BO3MOKHOCTH COBMEIIECHHS B OJHOW MOJIEKYJE a30JI0BOTO IHKIA C IPYyTUMH
[UKIMYECKUMH COSIUHEHUSAMH, TaKMMHM KaK aJKaJIOMI LUTU3HH, MOPGOIMH, (ypaH M HEKOTOPHIMH apeHaMHU.
Hcnone3oBanHbIe B paboTe MOAN(DHUIMPYIOLINE BEIECTBA SBILIOTCS HOCUTEISIMH PA3JIMYHbIX BUIOB OHOJIOIrHYECKOH
akTHBHOCTH. OJHOBPEMEHHOE NEWCTBHE HECKONBKHX XUMHYECKHX COCIUHEHHH MOXKET M3MEHHUTb OMOJIOTHYECKOe
JieficTBHe KaKA0ro U3 HuX. [UId mosyueHHsl HOBBIX MPOHM3BOJHBIX a30JI0B MCCIEIOBAaHbl pa3HOOOpasHbIE PEeaKLUuU
OpoMupOBaHMs, alUJIMPOBAHMS, B3auMojeiicTBUEe ¢ 4-O0pOMOCH30MIM30THOLMAHATOM U 2-(pypaHKapOU30THO-
HUaHaTOM B pas3IMYHbIX Cpcaax. Onpe,ueneﬂbl ONTUMAJIBHBIC YCJIOBUA TMPOBEACHUA pPCaAKIUU. le/I 3TOM
MIPAaKTHYECKH BCE MPOAYKTHI PEaKIUH BBIIEIAIOTCS U3 PEAKIMOHHOW alleTOHOBOM Cpebl B BUJIE JKENTHIX MIIH CJIETKa
JKEJITOBATHIX WUTOJIbYAThIX KPHCTAJUIMYECKUX BEIIECTB. Y CTAHOBJIEHO, YTO peakuus 4-0poM-3,5-1umerninupasona ¢
M30THOIMAHATaMK, B OTIIMYME OT paHee MHCAHHBIX IPOW3BOJIHBIX AHWJIMHOB, IPOTEKAeT IPOJOIDKHUTEIIbHEE MU
TpebyeT HarpeBa peakIMOHHOHM cMmecn. KomOmHaIms mupa3onsHOTO (parMeHTa ¢ TaJOHIHBIMH 3aMECTUTEISIMU
3a4acTyI0 IPUBOANT K YCHIICHHIO UX aHTHOAKTEPHAILHOTO TE€PANeBTHIECKOTo 3h(hekTa. Y CTaHOBICHO, YTO PEAKIIUS
4-6poM-3,5-muMeTHInMpaszoiia ¢ M30THOLMAHATAMU, B OTIWYHME OT BBIIICONHMCAHHBIX IPOW3BOJHBIX AHWIMHOB,
MPOTEKAeT TMPOAOIDKUTENbHEE W TpeOyeT NPOJOKUTENPHOTO HAarpeBa peakUUMOHHOM cMecH. OcyliecTBICHO
AIIINPOBaHUE 2-aMHHO-6-poJaHOeH30THAa30] OpOMaHTHAPUIOM OpOMYKCYCHOW KHCIOTHI B Pa3iIMYHBIX Cperax.
IlokazaHo, YTO HawiIydllMe PE3yJbTaThl IO BBIXOAY M 4YMCTOTE HPONYKTOB noaydarorcs B cpeae JAMDA.
Cunre3upoBanHblii  2-0poM-N-(6-poganben3o[d]|Trazon-2-mn)aneraMmua, Ojgaromaps HAIAYHIO ATKHIJIOPOMUIHON
rpynribl, ABJIACTCA BaXXHBIM CUHTOHOM B CMHTE3€ HOBBIX IPOU3BOAHBIX 6eH3Tl/Ia30J'la. Ero IMMPOU3BOJHBIC COBMEIIAIOT
B OIHOW MOJIEKYJI€ OCTAaTOK POJaHOECH3THA30Jla C PACTUTENBHBIM ANKAJIOMJIOM LIUTH3UH U ¢ OMOT€HHBIM aMHUHOM
MopdosmHoM. CHHTE3MpPOBaHHBIE HOBBIE COCIMHEHMS SIBJISIOTCS IOTEHIMAILHO OWMOJIOTMYECKHM aKTHBHBIMHU
BEIIECTBAMH, TaK KaK COZIEpKaT B CTPYKType MOJIEKYJbl HecKoJbKo (apmakodopHbIX (parMeHTOB: OeH3THA30-
JIOBBIH W aNKaJOMIHBIA (aMHHHBIN) TeTEpPONMKIbI, POJAAHO- W KapOaMuAHYIO rpymisl. M3ydeH M IpeanosoxeH
MexaHu3M oOpaszoBaHus 1,3,4-okcaanazon-2-THOHOB W3 THUAPA3UAOB IMPH IEHCTBHM Ha HUX cepoyriepogoM. Ha
OCHOBaHHHU ITONYYSHHBIX SKCIEPUMEHTANBHBIX TAHHBIX TPEMIOKEH MEXaHm3M obOpasoBaHus 1,3,4-okcaamazon-2-
THOHOB. [loka3aHo, 4TO JuTHOKapOaMaTbl B KHCIOH Cpele paclafarTcs C BBIJSICHHEM CEpPOBOJOpOAA H
o0pa3oBaHHEM BBICOKOPEAKIIMOHHON HM30THOIMAHATHON TPyHIBl B HX cocTaBe. [lamee B peakmMOHHOM cpene
MPOUCXOIUT BHYTPUMOJIEKYJSIDHAs LMKIM3aLUsl, C OOpa30BaHMEM KOHEUHBIX HpoAykToB. Ilomydennsie 1,3.4-
OKcaﬂI/la?)OJ'I-z-TI/IOHbI OTHOCATCA K BaXHBIM TI'€TCPOLUUKINYECKUM COCIAUHCHUAM, CHOCO6H])IM K TayTOMEPHBIM
IMPEBpaAILICHUAM. IIJ'ISI BCE€X U3YUCHHBIX peaKLlI/lﬁ YCTaHOBJICHBI OIITUMAJIbHBIC YCJIOBUSA CHHTE3A. Bce IMOJIYUYCHHBIE B
paboTe KOHAEHCHPOBAHHBIE A30TCOAEPIKALIME TETEPOLUKIBI C pa3IMuHBIMH OHO(pparMeHTaMH MOTYT OBITh
UCIIOJIb30BaHBl B KAueCTBE MWCXOJIHBIX CHHTOHOB B IIOMCKE HOBBIX OHOJIOTMUECKM AaKTHBHBIX BENIECTB C
pasHoOoOpa3HbIM  TepaneBTHUecKUM 3 dextoM. CTPYKTYpbl CHHTE3MPOBAHHBIX COEAMHEHWH W3Y4YEHBI C
NPUMEHEHUEM COBPEMEHHBIX (usuko-xumuueckux wmetonos UK, SIMP 'H wu !C-cnekrpockomuu. Bee
CHHTE3MPOBAaHHbIC BEIECTBA SBIIAIOTCA MOTCHUIHAIBHO OHONOTHYECKH AaKTHBHBIMH COCIUHEHHSIMH, TaK Kak
CoJIlepKaT B CBOCH CTPYKType 10 HeCKOJIBKO (papMako(QopHBIX (pparMeHTOB.

KuroueBble cjioBa: a30ibl, 0CH3THA30I, 3,5-AUMETIIIHPa3ol, 1,3,4-0kcaana3oi-2-THOH, TeTePOLUKIH3aIINS.
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