KOHTPOJIBHBIX BOIIPOCOB M MTPAKTUYECKUX HABBIKOB MO TEKYILEH TEME 3aHATUSA, KOTOPBIE JOJIKEH
3HATh KX CTYCHT Ha Kadeape GU3N0IOTHH.

PesyabTaTrbl. B pesynbpTare camocTOsITENbHOM pabOThl y CTYJEHTa JODKHBI Pa3BUTHCS
TaKM€ YMEHHMs, KaK YMEHHUE YUYUTbCA CaMOCTOSTENIBHO, IPUHMMATh PELIEHUs, IIPOBOJIUTH
UCCIICIOBAHMsSI, OCYIIECTBISITh M  OPraHU30BbIBAaTh KOMMYHHUKALHUIO,  (OpPMYIHUpPOBATH
MOJIy4aeMble Pe3yJbTaThl, MEPEONPEEIIATh HeIN JalbHeimell paboTel, KOPPEKTUPOBATh CBOE
o0pa3oBaTesibHOE HaIllpaBJICHUE.

Ha mpotrsbkennn Bcell camMoCTOSTEIbHOM pabOThl CTYJEHTOB B POJIM KOOPAMHATOpA
JIEMCTBUM U KOHCYJIbTAHTA JI0JKEH BBICTYIIATh MEJAror.

3akirouenune. TakuMm 00pa3oM, OpraHM3alysl CaMOCTOATEIbHOW IOATOTOBKH SIBIISIETCA
MHOT'03TaIlHOM, KOTOpasi BKJIIOYaeT B ceOs pazHOOOpa3Hble METOAMKHU IMpernojaBaHusi, padbora,
HallpaBJICHHAs Ha IIOBBILICHUE YPOBHS 3HAHUM CTYICHTOB.
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Abstract: The thiourea derivatives were synthesized by the reaction of substituted benzoyl
isothiocyanates and a—amino acid — methionine in a dimethylformamide medium. The anti—
inflammatory activity of the obtained compounds was studied. It has been established that N—
(meta—iodobenzoyl) —NI-methionylthiourea has a much greater latitude of anti-inflammatory
action and is of undoubted practical interest.

Keywords. thiourea, benzoyl isothiocyanate, a-Amino acids; methionine; methionylthiourea
Inflammation; anti-inflammatory activities.

PEAKIIUS BAMEIIEHHBIX BEH30UJIU30TUHOIMAHATOB C
METUOHHUHOM U U3YYEHUE MPOTUBOBOCHAJUTEJBHON AKTUBHOCTH
CUHTE3UPOBAHHBIX COEJIUHEHUMN.

K.Y. AonyBakuios, Y.A. banradaen

Introduction. The reaction of primary amines with isothiocyanes usually results in
unsymmetrical 1,3-disubstituted thioureas. However, according to some data [1-3], the
condensation of heterocyclic amines with AITC with longer heating is ambiguous: along with
asymmetrically 1,3-disubstituted thioureas, symmetrically 1,3-disubstituted thioureas are formed.
Symmetrical substituted thioureas, apparently, are products of secondary transformations of the
formed asymmetric thioureas, the cleavage of which leads to the accumulation of two different
amines and two different isothiocyanates in the mixture, then giving two symmetric thioureas:

RNCS + RiNH2 2 RNHC (S) NHR: 2 RNH: + RiNCS

Ri1NH; + RiINCS — RiNHC(S)NHR:

RHN; + RNCS — RNHC(S)NHR

The driving force behind this transformation is the difference in the basicity of the amines
RNH2 and and RINH2, on the one hand, and the reactivity of amines and aryl isothiocyanates, on
the other. The ratio of the reaction products depends on the stability of the initially formed thiourea
derivative.

Considering that a-amino acids are non-toxic, have very interesting and diverse properties
[4-6] and are, along with proteins, natural constituents of food products, we decided to carry out
the synthesis of thiourea derivatives based on amino acids.

For the synthesis of thiourea derivatives, prolonged heating is often required, and the
product yield is usually low [7-9]. One of the main tasks of our study is the development of new
methods for the preparation of thiourea derivatives based on [J-amino acids with a high yield of
the target product while reducing the duration of the synthesis time and identifying new biological
properties among them.

In the literature [10], methods for obtaining substituted thioureas based on various amino
acids are given.

Synthesis processes involving substituted aroyl isothiocyanates with a - amino acids have
not been previously studied. This determined the need to develop new reaction methods in order
to obtain thiourea derivatives and to increase the yield of products, to study the patterns of such
reactions, to reveal the biological activity of the synthesized compounds, in order to increase the
arsenal of biologically active substances, to make judgments about the reaction mechanism for the
formation of substituted thioureas.

It is known that among thiourea derivatives there are physiologically active compounds
that have antimicrobial, anti-tuberculosis, antiulcer and anti-inflammatory activity [11-20].

Materials and methods

In order to obtain compounds with anti-inflammatory properties, we synthesized thiourea
derivatives by the reaction of substituted benzoyl isothiocyanates with an a-amino acid -
methionine in dimethylformamide according to the scheme:
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Experimental part. N- (para-bromobenzoyl) - NI - methionylthiourea (VI). A solution
consisting of 1.64 g (0.011 mol) of methionine in 20 ml of dimethylformamide is placed into a
four-necked flask with a capacity of 250 ml, equipped with a reflux condenser with a calcium
chloride tube, an auto-stirrer, a thermometer, and a dropping funnel, heated to a temperature of 55-
60 ° C, and added dropwise 2.42 g (0.01 mol) of para-bromobenzoyl isothiocyanate in 20 ml of
dimethylformamide. The reaction mixture is kept for 5 hours at a temperature of 85 ° C.

At the end of the reaction, the mixture is cooled and 150-200 ml of water is added. The
formed precipitate is filtered off, washed with water and 10% hydrochloric acid solution. The
resulting product is dried at a temperature of 40-50 ° C. N-— (para — bromobenzoyl) —-N1 —
methionylthiourea recrystallized from benzene has a melting point of 214-215 ° C in 2.8 g yield
(60% of theory). The completeness of the purification is controlled by TLC on alumina. The rest
of the compounds (I -V, VII — XII) were obtained in a similar way.

Results and discussion. The obtained compounds | — XII (Table 1) are white crystals,
soluble in most organic solvents and insoluble in water.

The structure of the synthesized compounds was confirmed by analytical data and IR
spectroscopy.

The IR spectra have similar absorption bands characteristic of C =S, NH — CS, N - CS —
N, CH = CH aryl, C = O, OH, NH and CH bonds. Thus, the IR spectrum of compound Il has an
absorption band at 1115 cm — 1, which is inherent in stretching vibrations of the C = S bond, an
absorption band at 1330 cm — 1 indicates the presence of an N — CS — N bond, the band at 1480
cm — 1 corresponds to stretching vibrations of the NH — CS group. The CH = CH groups of phenyl
are characterized by an absorption band at 1610 cm — 1. The absorption regions at 1710 cm — 1
and 1580 cm — 1 are characteristic of the C = O bond. For CH, OH and NH groups, absorption
bands are characteristic in the region of 2930 cm — 1, 2610 cm — 1, 3400 cm — 1, respectively.

For example, in the IR spectrum of N— (meta-bromobenzoyl) - N1 - methionylthiourea (V),
there is an absorption band of stretching vibrations of the C-Br bond in the region of 532 cm-1,
there is an absorption band for the C = S group at 1069 cm-1, there are absorption bands
characteristic of C — N bonds in the region of 1302 cm-1, for N-C (S) -N groups at 1181, 1287,
1302 cm-1 for NH-CS group at 1489 cm-1, for HC = CH groups of the pheny| radical in the region
of 1610 cm — 1, for C = O bonds at 1570 cm — 1, for N — H groups at 3180, 3362 cm — 1.

It is known that thiourea derivatives, along with other types of pharmacological activity,
exhibit an anti-inflammatory effect [12-14].

The study of the anti-inflammatory activity of compounds | — XII was carried out on
white rats of both sexes weighing 140-180 g. Inflammation was caused by 1% formalin solution,
which was injected under the aponeurosis of the ankle joint in an amount of 0.2 ml. The paw
volume of rats was measured oncometrically 3 times before and 3, 6 hours after formalin
administration.

The test compounds were administered orally using a metal probe in the form of a
suspension in cottonseed oil at doses of 50, 100, and 200 mg / kg. The drugs were administered 1
before causing inflammation, that is, 2 hours before the introduction of formalin.
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Physicochemical characteristics of thiourea derivatives of general formula

R

O+

NH
=0
HO
Table 1
Ne -R | Output % | Melting Rf Formula
temperatu re
I 2—ClI 72 148-9 0.75 C13H15N203S2Cl
I 3-ClI 75 1534 0.62 C13H15N203S,Cl
i 4-ClI 82 161-2 0.83 C13H15N203S2Cl
(\V4 2-Br 69 1334 0.69 C13H15N203S;:Br
V 3-Br 72 174-5 0.64 C13H15N203S,Br
Vi 4-Br 78 214-5 0.73 C13H15N203S,:Br
Vi 2—1 66 139-40 0.54 C13H15N203S2l
VI 31 70 172-3 0.75 C13H15N203S,1
IX 4| 74 1856 0.68 C13H15N203S2l
X 2-NO> 75 190-1 0.73 C13H15N205S;
Xl 3- NO; 78 175-6 0.66 C13H15N205S2
XII 4-NOz 86 171-2 0.61 C13H15N20s5S,

For comparison, well-known anti-inflammatory drugs were taken - butadion (Butadion),
indomethacin (Indometacin) and Voltaren (Voltaren). They have been used in doses that produce
the most pronounced anti-inflammatory effect. (Table 2).

As a result of the studies carried out, it was found that all substances (I — XII) in certain
doses exhibit a distinct anti-inflammatory activity. Among them, the compounds were
comparatively less active, which, within the dose range of 50-200 mg / kg, reduce the intensity of
the inflammatory process by about 17.5-25%. Compounds Il1I, VII — XII have a stronger anti-
inflammatory effect. In doses of 50-200 mg / kg, they suppress formalin edema by 27-45%.
Compound VIII has a rather strong anti-inflammatory effect, so at doses of 50 and 100 mg / kg
after 6 hours it suppresses inflammation by 71.6% and 79.1%, respectively. A further increase in
the dose of the drug did not lead to a noticeable increase in the observed effect. While butadione
at a dose of 100 mg / kg suppresses inflammation by 28.1%, indomethacin at a dose of 10 mg / kg
by 36.4%, voltaren at a dose of 25 mg / kg by 43.2%.

The acute toxicity of the test compounds was determined by calculating the LD50
according to the Litchfield and Wilcoxon method. White mice weighing 18-25 g were injected
with the study drug orally. Each dose was tested in 6 animals. The experimental animals were
observed for 24 hours.

Tests have shown that the LD50 of the compounds is outside 2000mg / kg, while the LD50
of butadione is 430mg / kg, indomethacin —47mg / kg, voltaren 370mg / kg.

Comparison of these data shows that test compound V111 was less toxic than butadione by
4.6 times, indomethacin by 42.6 times, and voltaren by 5.4 times.

Thus, it has been established that of the tested new thiourea derivatives, only compound
VIII, that is, N— (meta-iodobenzoyl) —NI — methionylthiourea, has a significantly greater breadth
of anti-inflammatory action and is of undoubted practical interest.

Table 2.
Anti-inflammatory activity of thiourea derivatives

| Compound | Anti-inflammatory activity% | Acute toxicity LD50 mg / kg
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| 21 >2000
I 17,5 >>
i 33,7 >>
v 19,2 >>
Vv 25 >>
Vi 28 >>
VII 38,5 >>
VI 79,1 >>
IX 27 >>
X 36,1 >>
XI 39 >>
Xl 45 >>
Butadion 28,1 430
Indometacin 36,4 47
Voltaren 43,2 370
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IOKOPHU JIAG BA TAHT'JIAWM TYFMA KEMTHKJIA BOJIAJIAPIA

BYPYH BYIILJINFU BA BYPYH EHJIOII BYIIJIMKJAPHU MTATOJIOT USICUHA
IHAOCKOIIMK TAIIXHUCJTAII

Maxkamosa H.E.!, Ha6uesa ’K.M.?, Axy6mxanos JI. /0.

'TomkenT AaBIAT CTOMATOJIOTHS HHCTUTYTH, OTOpHHOIapUHTOJ0THs Kadeapacu, °TTA
KYII TAPMOKJ/IM KJIHHHKA MACIAXAT NOJTHKHUKACHHUHT
JIOP kaca/utukjap Ba cypaajorus 0yaumu mmngoxkopu

Maskyp uiiga okopu a0 Ba TaHIJIailM TyFMa KeMTUKIM Oojanapaa OypyH Ba OypyH
ényom OYIUIMKIApUHU TyFMa HYKCOHHHU JXKappoXJHUK Hynu OuiaH aaBosiaml OOCKUYIapuaa
HH/IOCKONMK TEKIIMPYBH YTKa3WIraH Ba xap Oup Oockuyaaru xonatu 6aradceun ypranuiarad. by
¥3 ¥pHuaa OypyH Ba OypyH €HI0MI OVIIIMKIapUIary MaToJI0r MK skapa€HIapHH 3pTa OocKuuIapaa
aHUKJIaIl Ba peadbuutanus MyBaddakusiTHUA OMIUPAIH.

Kanum cyznap: 6ypyH Ba OypyH €HmOII OYIIIMKIApH, 3HJIOCKONMS, IOKOpPH J1ald Ba
TaHIJIallu TyFMa KeMTHUTH, OoJanap
B nannoit paboTe 66110 MPOBEAECHO MOIPOOHOE FHIOCKOITUYECKOE UCCIIEI0BaHHE MOJIOCTH HOCA U
MPUIaTOYHBIX MTA3yX HOCA Yy J€TeH ¢ BPOKJIECHHOW pacIieTnHON BepxHel ryObl 1 HeOa Ha sTamax
XUPYPIUYECKOT0 JICUEHUS BPOXKACHHBIX TOPOKOB JIJIS ONPEACTICHNS BIUAHUS, JTAHHOTO aHOMAJIHS
Ha pa3BUTHS NATOJOTHMM B 3TUX OpraHax. JTO, B CBOIO OY€pe/lb, YBEIMYMUBAET YCIEHIHOCTh
paHHEro BBIABJICHUS M pPEAOMIUTALMU IATOJOTMYECKHX TIPOLIECCOB B IOJIOCTH HOCAa U
NPUJATOYHBIX TTa3yX HOCA.

Knrouesvie cnoeéa: HOCOBas TOJOCTb, NPUAATOYHKH Na3yXu HOCA, JHIOCKOMMS,
BPOJKJICHHAsI paclieInHa BEpXHel ryObl 1 Heba, JeTH.

Tyrma roxopu a6 Ba Tanmiail kemTukiau (TJITK) Gonanap conunuHr ycub 6opaétraHuHu
xucobra onub, TypiaM MXTHCOCIUKIArd MIM(OKOPIAPHUHT YIIOY KOHTHHIEHTHM JaBOJall Ba
peaOunuTanus KUJIUIIra KU3UKUIIKM HuigaH-innra optu® 0opMokaa. Xo3upru BakTaa OyHaan
aHOMAIIMSIIM OoJajapHu 0JMO OOPHUII AITOPUTMIIAPU aCOCaH F03-)KaF KappoxXJapu yuyH UILIad
yukuiarad Ba JIOP ap3onmapunuHr maronorusicura sca 3bTtuO0p kam. TJITKiu GonanapHuHr
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