UDC: 547.792'5632'211.024°292.03/.04.057

Problems of pharmacy

Synthesis, physical and chemical properties of 2-((5-(hydroxy(phenyl)

methyl)-4R-4H-1,2,4-triazole-3-yl)thio)acetic acids and its salts

A. M. Rud, A. G. Kaplaushenko, I. O. Yurchenko

Zaporizhzhia State Medical University, Ukraine

Today’s a creation of new domestic medicines is very important problem for pharmacy and medicine. Therefore, it is relevant to
synthesize new domestic biologically active compounds. Itis known that a large number of new 3-thio and 4-amino derivatives
on the basis of 1,2,4-triazole have recently been synthesized, among which compounds with high pharmacological activity
have been found. Based on the experience of previous studies and with the aim of creating new original drugs, our goal was
to synthesize 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids series and to obtain salts on its basis,
which have high indicators of pharmacological activity based on the literature data.

The goal of the work is a targeted synthesis of potential low-toxic and highly effective compounds with a wide
spectrum of pharmacological activity among 5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-thione derivatives,
confirmation of their individuality and structure, as well as the study of physical-chemical properties, for the further
pharmacological screening.

Materials and methods. 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids were prepared by heating
5- (hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazol-3-thiones with chloroacetic acid. Subsequently, the synthesized thioacetic
acids were subject for modification. Salts of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids were
obtained by reacting thioacetic acids with equivalents of sodium or potassium hydroxides.

To obtain Iron (Il), Copper (1) or Zinc (Il) salts, half-molar amounts of the appropriate sulfates were added to the obtained
solutions. Salts of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2 4-triazole-3-yl)thio)acetic acids with organic bases were obtained
by the reaction of acids with piperidine or morpholine in ethanol medium.

Results. During the synthetic studies, 13 previously undescribed new compounds were obtained. The individuality of
2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids and its salts after recrystallization was confirmed
by thin layer chromatography. The structure of synthesized compounds was confirmed by the integrated use of elemental
analysis and IR- spectrophotometry.

Conclusions. The results of the work confirm the structure of the synthesized compounds, which shows the possibility of
further biological investigation.

CuHre3 i pi3uko-ximiuni BnactusocTi 2-((5-(riapokeu(dpeHin)metnn)-4-R-4H-1,2,4-tpiason-
3-in)Tio)aueTaTHUX KMCAOT Ta iXHiX coneit

A. M. Pypb, A. T. KannaywweHko, I. 0. FOpueHko

CborogHi B ranysi papmaliii Ta MeauLmMHM rocTpo CTOITb MUTAHHS NPO CTBOPEHHS HOBWX MIKiB BITYA3HSHOTO BUPOBHWLITBA, SKi
3amiHunm 6 gopori 3akopAoHHi aHanoru. Tomy akTyarbHUM € CUHTE3 HOBMX BITYM3HSIHWX BionoriyHO-aKTUBHIX cnonyk. Binomo,
L0 Ha OCHOBI 1,2,4-Tpia3osny OCTaHHIM YacOM CMHTE30BaHO BENMKY KifbKiCTb HOBKX 3-TiO Ta 4-aMiHOMOXIAHUX, cepen HUX
3HaAeHi ComnyKu, LLIO MatoTb BYCOKi NOKa3HWMKY (hapMaKomnorivHoi akTyBHOCTI. Crivpatounch Ha [OCBIA NonepeaHix oCimKeHb
LLIOZI0 CTBOPEHHS! HOBWX OpUriHambHUX MiKapCbkyX MpenapariB, NOCTaBMeHo 3a MeTy cuHTe3yBaTy psif 2-((5-(rinpoken(denin)
meTun)-4-R-4H-1,2,4-Tpia3on-3-in)Tio)aLeTaTHuX KUCIOT, Ha OCHOBI SIKUX OTPUMATH COIi, KOTPI, 32 JaHUMU HayKOBOI NniTepa-
TYpU, MatoTb BUCOKi NOKa3HWKV hapMaKomnoriYHoOi akTUBHOCTI.

MeTa po60oTH — LiNecrnpsiMoBaHUIN CUHTE3 NOTEHLINHUX MANOTOKCUYHIX i BUCOKOEMEKTUBHUX CMOMYK i3 LUMPOKUM CNIEKTPOM
dhapmakornoriyHoi akTMBHOCTI cepep noxigHux 5-(rigpokcu(deHin)metnn)-4-R-4H-1,2,4-Tpiazon-3-TioHiB, NiATBEPMIKEHHS IXHBOT
iHOMBIZYanbHOCTI i Oy[O0BK, @ TaKOX BUBHYEHHSI (Di3VKO-XIMIYHWMX BNIACTMBOCTEN, LU0 HafaCTb NEPCNEKTUBK ANs AaAnbLLIOMO
dhapMakonoriyHOro CKPUHIHry.

Martepianu Ta metoam. 2-((5-(rippokcu(cpenin)metnn)-4-R-4H-1,2,4-Tpiazon-3-in)Tio)aLeTaTHi KUCNoTU OTPUMarnm HarpiBaHHAM
5-(rinpokevn(denin)metun)-4-R-4H-1,2,4-Tpia3on-3-TiOHIB i3 KCNIOTOK MOHOXMOpaLETaTHOK. Haaani cuHTe30BaHi TioaLeTaTHi
kucnotw nignarany mogmdikauii. Coni 2-((5-(rigpoken(ceHin)metun)-4-R-4H-1,2,4-Tpia3on-3-in)Tio)aLeTaTHUX KUCINOT OTpUMaHi
B3aEMOZIEI0 TioALIETATHMX KUCMOT 3 eKBiBaNeHTaMm HaTpili Y1 Kanin rigpokcuais.

[nsa otpumanHs conen dpepym (1), kynpym (Il) abo umHk (Il) 4o po3umHiB, WO ogepxanu, AogaBani HaniBMOMSPHI KinbKocTi
BiANoBigHWX cynbdatis. Coni 2-((5-(rigpokcun(deHin)metun)-4-R-4H-1,2,4-Tpiason-3-in)Tio)aLeTaTHUX KUCNOT 3 OpraHiyHUMn
OCHOBaMM OTPUMaHi 3a peakUi€eto KACMOT i3 MinepuanHOM Y MOPAIONiHOM Y CepefoBULL eTaHony.

Pesynktatu. Mig Yyac cvHTETUYHMX AOCMIMKEHb opepxanu 13 HOBUX CMOMYyK, L0 He OnucaHi paHiwe. |HaMBigyanbHICTb
2-((5-(rinpokeu(cpenin)meTun)-4-R-4H-1,2,4-Tpiason-3-in)Tio)aLeTaTHUX KACMOT Ta iXHiX conei nicna nepekpuctanisavii
niaTBEPAYKEHO METOAOM TOHKOLLIAPOBOI XpoMaTorpadii. ByaoBy cMHTE30BaHKX CNOMYK NiATBEPAKEHO KOMMIIEKCHUM BUKOPH-
CTaHHsAM eneMeHTHOro aHanidy Ta I4-cnektpocoTomeTpii.

BucHoBku. Pesynbraty poboTu niaTBEpAXyOTb CTPYKTYPY CUMHTE30BAHMX CMOMYK, WO CBIAYWTL NPO MOXIMBICTL Hadani
3aCTOCOBYBATH iX Y BIONONYHNX JOCTIIKEHHSX.
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CuHTE3 U PU3MKO-XUMHUUECKUe cBoUCTBaA 2-((5-(rnapokcu(dpeHur)vietua)-4-R-4H-1,2,4-
TPUa30A-3-MA)TUO)aLIETaTHBIX KUCAOT, a TaKXKe UX COAEH

A. H. Pyap, A. I. KanhayweHko, W. A. lOpueHko

Ha cerogHsLWHWA AeHb B 0bnacTu hapmaumi U MeAULMHBLI JOCTaTOMHO OCTPO CTOMT BOMPOC O CO34aHNUM HOBbIX NeKapCTB
OTEYECTBEHHOIO MPOW3BOACTBA, KOTOPbIe 3amMeHUnn Bbl foporvie 3apybexHble aHanory. Mo3ToMy akTyanbHbIM SBRSETCS
CHHTE3 HOBbIX OTEYEeCTBEHHbIX HMONOrNYecky aKTMBHBIX COEAMHEHWI. 3BECTHO, 4TO Ha ocHoBe 1,2,4-Tpuasona B nocreaHee
BPEMSi CUHTE3MPOBAHO BOIbLLIOE KONMYECTBO HOBbIX 3-TUO W 4-aMUHOMNPOW3BOAHBIX, CPEAMN KOTOPbIX HANAEHbI COeaNHEHNS,
MMetoLLME BbICOKME MoKasaTeny (hapMakonorniyeckor akTMBHOCTY. Micxoas 13 onbita npeablayLmnx UCCNenoBaHWi C Lenbo
CO3aHNS1 HOBbIX OPUTMHANbHbIX NEKAPCTBEHHbIX MPenapaToB NocTaBneHa Lenb crHTeanpoBatb psg 2-((5-(rmapoken (de-
Hun)metun)-4-R-4H-1,2,4-Tpnazon-3-1n)Tro)aleTaTHbIX KUCMOT, Ha OCHOBE KOTOPbIX MOMTY4YMTb COMMW, MMEtoLLMe, N0 AaHHBIM
Hay4yHOW NnTepaTypsbl, BbICOKWE Nokasateny hapMakonormnieckon akTMBHOCTH.

Llenb paboTbl — LeneHanpasneHHbI CUHTE3 NOTEHLMaNbHbIX ManoTOKCUYHBIX W BbICOKOI(DAEKTUBHBIX COEANHEHUIA C
LUMPOKMM CMEKTPOM (hapMaKoriormyeckon akTMBHOCTW Cpeay Npon3BoaHbIX 5-(ruppokeu(cdeHun)metun)-4-R-4H-1,2,4-Tpu-
a3011-3-TOHOB, NOATBEPXAEHNE UX MHAMBWAYANbHOCTM U CTPOEHMS, a Taloke U3ydeHne U3NKO-XMMNYECKNX CBOWCTB, YTO
npenocTaBUT BO3MOXHOCTb NPOBEAeHNs AanbHenLLero hapMaKkonorinieckoro CKpUHMHra.

Marepuans! u metoabl. 2-((5-(rnapoken(dpernn)metun)-4-R-4H-1,2,4-tpuason-3-un)Tmo)aLeTatHble KUCNOTbI Oblnv nomyye-
Hbl HarpeBaHneM 5-(rugpokev(ennn)meTun)-4 -R-4H-1,2,4-Tprason-3-TMOHOB C KUCNOTOW XnopaLeTaTHon. B aaneHeiiwem
CHHTE3NPOBaHHbIE TUoaLeTaTHble KUCIOTbI noanexany moandukaumn. Conu 2-((5-(ruapokeun(dpenun)vetnn)-4-R-4H-1,2,4-
Tpurason-3-1n)Tro)aLeTaTHbIX KUCMOT NonyyYeHbl B3aMMOAECTBIEM TUOALIETATHbIX KUCIOT C 3KBUBANEHTAMM HATPUI UMK Kanui
rnapokenaos. Ans nonyyenns conen xenesa (I1), meaw (I1) nim umnka (I1) k nonyveHHbIM pactBopam gobaensnu 0,5 Monb
cooTBeTCTBYtOLWMX CynbgatoB. Conu 2-((5-(rmapokeun(dernn)vetun)-4-R-4H-1,2,4-Tpnaszon-3-1n)Tvo)aLeTaTHbiX KUCIOT C
OpraHn4eCcKkMMmM OCHOBaMW NOIy4eHbI peakLmen B3auMOAENCTBUS KUCOT C MMNEPUANHOM Ui MOPKOINMHOM B CPeae STaHona.

Pesynbratbl. Bo Bpemsi CUHTETUYECKUX UCCTIeN0BaHNIA MoMyYeHo 13 HOBbIX COEAMHEHWIA, KOTOPbIE HE OMMCaHbl paHee.
WuavempyansHocTb 2-((5-(rnapoken(thernn)metun)-4-R-4H-1,2,4-Tpnason-3-un)Tmo)aLeTaTHbIX KUCMOT U X Conel nocne
nepekpucTannuaaLmum NoATBEPXXaeHa METO[OM TOHKOCTONHOW XxpomaTorpacun. CTpOeHUE CUHTE3MPOBAHHbIX COEAMHEHWI
MOATBEPXAEHO KOMMIEKCHBIM MCTonb3oBaHneM MK-cnekTpohoToMeTpum 1 3fIeMEeHTHOTO aHanuaa.

BbiBoAbI. PeSyJ'IbTaTbI pa60TbI NOATBEPXKAAIT CTPYKTYPY CUHTE3MPOBAHHbLIX COEMHEHMUI, YTO CBUAETENBbCTBYET O BO3MOX-
HOCTW B AanbHeiwem NPUMEHATb UX B 6MonorNyecknx NccrnefoBaHusiX.

a generalization was made regarding the dependence of
toxicity and pharmacological activity of substances, which
have been synthesized recently on their structure [8,9].
Relying on the experience of previous studies [10] with
the aim of creating new original drugs, the goal was to
synthesize a series of 2-((5-(hydroxy(phenyl)methyl)-4-R-
4H-1,2 4-triazole-3-yl)thio)acetic acids on the basis of which
saltis obtained, which, according to literature [11], has high
pharmacological activity.
2-((5-(Hydroxy(phenyl)methyl)-4-R-4H-1,2 4-triazole-
3-ylthio)acetic acids (3, 4, Table 1) were obtained by
heating 5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-

Introduction

Today a creation of new domestic medicines is very
important problem for pharmacy and medicine. Therefore,
the synthesis of new domestic biologically active compounds
is relevant.

Over the last ten years, the number of publications
about various aspects of chemistry and use of triazole
has been doubled and continues to increase. Publications
of recent years [1-6] show that the heterocycle with
the 1,2,4-triazole nucleus was proven to be well-established
as a broad spectrum of biologically active compounds. This

fact points to the interest in these compounds as potential
objects of the modern pharmaceutical market, namely,
compounds that contain both heterocycles.

The aim and objectives of the study

The main aim of the work is the purposeful synthesis of
potential low-toxic and highly effective compounds with a
wide spectrum of pharmacological activity among derivatives
of 5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-
thione, confirmation of their individuality and structure, as
well as the study of physical-chemical properties, which will
provide prospects for further pharmacological screening.

Materials and methods of research

It is known that a large number of new 3-thio and 4-amino
derivatives [7] were recently synthesized on the basis of
1,2,4-triazole, and compounds with high pharmacological
activity are found among them. In planning the experiment,

3-thiones (1, 2; Fig. 1) with monochloroacetic acid. The
reaction was carried out in equimolecular amount of alkali
medium (Fig. 1).

The adoption into the medical and veterinary practice
of the salts of 2- (5-R-4-R -1,2,4-triazole-3-thio)acetic acids
with organic bases [12] leaves nothing other than further
modification of synthesized thioacetic acids.

Sodium and potassium 2-((5-(hydroxy(phenyl)methyl)-
4-R-4H-1,2 4-triazole-3-yl)thio)acetates (5, 6, 9, 10; Fig. 1)
were obtained by the reaction of 2-((5-(hydroxy(phenyl)
methyl)-4-R-4H-1,2 4-triazole-3-yl)thio)acetic acids (3, 4)
with sodium or potassium hydroxide equivalents. Iron (Il),
Copper (I1), and Zinc (I1) 2-((5-(hydroxy(phenyl)methyl)-4-
phenyl-4H-1,2,4-triazole-3-yl)thio acetate (11-13; Fig. 1)
were obtained in two steps. Initially, equivalent amounts of
2-((5 (hydroxy(phenyl)methyl)-4-phenyl-4H-1,2,4-triazole-
3-yl)thio)acetic acid (4) and sodium hydroxide were mixed
in water, after half-molar amounts of aqueous solutions
of Iron (1I), Copper (Il) or Zinc (1l) sulfates were added to
the formed solution.

3anopoxckuii MeguumHekuin xypHan. Tom 20, Ne 1(106), sHeapb—despans 2018 .
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Fig. 1. Scheme of synthesis of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids and their salts.

Ammonium 2-((5-(hydroxy(phenyl)methyl)-4-phenyl-
4H-1,2 4-triazole-3-yl)thio)acetate (8; Fig. 1) was obtained
by evaporation of the solution 2-((5-(hydroxy(phenyl)
methyl)-4-phenyl-4H-1,2,4-triazole-3-yl)thio)acetic acid in
25 % ammonia solution.

Salts of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-
triazole-3-yl)thio)acetic acids with organic bases (7, 14,
15; Fig. 1) were obtained by reaction of acids (3, 4) with
piperidine or morpholine. In this case, the reaction medium
was ethanol.

Results and discussion

The individuality of 2-((5-(hydroxy(phenyl)methyl)-4-R-
4H-1,2 4-triazole-3-yl)thio)acetic acids and their salts was
confirmed by thin layer chromatography in a system of
solvents dioxane:ethylacetate:methanol:acetone 1:1:1:1
after recrystallization. The structure of synthesized
compounds (3-15) was confirmed by the complex using
of elemental analysis (Table 2) and IR-spectrophotometry
(Table 3). The elemental composition of the compounds
corresponds within the limits of the calculated data error
(Table 2). There are absorption bands -C=N groups at 1610—
1573 cm™', -OH groups at 3530-3488 cm™, -C-S groups at
707-620 cm", and also absorption of aromatic ring bands at
1501-1470 cm™ in the IR-spectra of all synthesized
compounds. IR-spectra of acids (3, 4) additionally contain
absorption bands of -CH,-COOH groups at 1710-
1700 cm, and spectra of salts (5—15) contain bands that
are inherent to COO-groups in the range of 1407-1300 cm’"
and at 1595-1536 cm, respectively [13].

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

The chemical names of the compounds are given
in accordance with the IUPAC nomenclature (1979) and
the IUPAC (1993) recommendations.

The study of some physical and chemical properties of
the synthesized compounds was carried out in accordance
with the methods presented in the State Pharmacopoeia
of Ukraine (SPU, version 1). The melting temperature was
determined by the capillary method (2.2.14) with the PTP
(M) device.

Elemental composition of new compounds was
established with elemental analyzer ELEMENTAR vario
EL cube (sulfanilamide was a standard).

IR-spectra were recorded in tablets of potassium
bromide (concentration of 1 %) with a Specord M-80
spectrophotometer in the area of 4000-500 cm™ (scan
condition: dense program 3.0, constant time — 1 = 3 s,
scan time 33 min.). The tablets were prepared by joint
grinding 200 mg of potassium bromide and 2 mg of the test
compound, followed by compression.

Thin layer chromatography was performed on silica
gel 60 ALUGRAMSIll G\UV254 (20 x 20 mm aluminum)
(Macherei Nagel) or silage gel 60 ALUGRAMSIll G\UV254
(10 x 20 aluminum) (Macherei Nagel).

Experimental part

2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-
3-yl)thio)acetatic acids (3, 4; Table 1). 0.1 mole of
the corresponding 5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-
triazole-3-thione (1, 2) was added to 0.1 mole NaOH solution
in 100 ml of DMF, and 0.15 mole of monochloroacetate acid.

T{ s ﬁj

7,15, (79-85 %)
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Table 1. Physical-chemical constants of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2 4- The solution was boiled to acid medium (5 hours), filtered,

triazole-3-yl)thio)acetic acids and their salts 50 ml of water was added and left for 24 hours. Precipitates
N—N of the reaction products were filtered and dried.
/ \ H // \ H White crystalline substances are slightly soluble in
c s—C —coo R, water, soluble in alkaline and alkaline metal carbonate
‘ N solutions and in organic solvents. 2-((5-(hydroxy(phenyl)
OH ‘ methyl)-4-R-4H-1,2 4-triazole-3-yl)thio)acetic acids (3, 4)
R, were purified by recrystallization from 40 % ethanol for
the analysis.
. . Sodium and potassium 2-((5-(hydroxy(phenyl)methyl)-
ST Gy el oo A I ?L 4-R-4H-1,2 4-triazole-3-yl)thio)acetate (5, 6, 9, 10; Table 1).
3 CH, e 176178 CHNOS 86 730 A mixture of 0.01 mole of 2-((5-(hydroxy(phenyl)methyl)-
4 CH  H 54-56 C.HNOS 72 93.0 4-R-4H-1,2,4-triazole-3-yl)thio)acetic acid (3,4) and 0.01
5 C:—I: Na* 132-134 CZH:N;NZOSS 89 80.0 mole of sodium or potassium hydroxide in 30 ml of water
6 CH, K 160-162 CHKN,0,S 93 94.5 was evaporated on a water bath.
7 CH,  CH/NO" 155-157 C,H,N,0,8 79 86.9 Yellow crystalline substances are soluble in water,
8 CH,  NH; 51-53 C,H.N,08 89 88.0 slightly soluble in organic solvents. Salts (5, 6, 9, 10) were
9 CH, N 65-67 C,HNaNOS 94 81.0 recrystallized from ethanol for analysis.
10 CH, K 94-96 CHKN,O,S 87 93.0 Iron (11), Copper (1) and Zinc (Il) 2-((5-(hydroxy(phenyl)
1 CH,  Fe2 260-262 CH,FeNOS 87 90.0 methyl)-4-phenyl-4H-1,2,4-triazole-3-yl)thio)acetates
12 CH, G2 248-250 C,H,CuNOS 78 79 (11-13; Table 1). Solutions of 0.01 mole Iron (11), Copper ()
B G zt2 32082 CHZNOS 92 732 or Zinc (1) sulfate in 20 ml of water were added to a solution
1‘5‘ g: E:Zo E:jz; g::g: ;73 2:2 of 0.02 mole 2-((5-(hydroxy(phenyl)methyl)-4-phenyl-4H-
— — e : 1,2 4-triazole-3-yl)thio)acetic acid (4) and 0.02 mole sodium
hydroxide in 30 ml of water. The final solution was left for
Table 2. Results of determination of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4- 24 hours, the precipitates were filtered and crystallized
triazole-3-yl)thio)acetic acids and their salts from 70 % ethanol.
White (13) or yellow (11, 12) crystalline substances
LB A Calculated, % are soluble in hot water, slightly soluble in organic
c H N S © H N S
3 5178 439 1514 1164 5160 469 1504 1148 solvents. .
4 572 455 1253 952 5981 443 1231 939 Ammonium 2-((5-(hydroxy(pheny))methy)-4-pheny!-
5 ~ ~ 1408 1055 - B 13.95 1064 4H-1,2,4-triazole-3-yl)thio) acetate (8, Table 1). 0.01 mole of
6 _ _ 1344 1049 - _ 13.24 1040 2-((5-(hydroxy(phenyl)methyl)-4-phenyl-4H-1,2,4-triazole-
7 5219 612 1538 891 5244 605 1529 875 3-yl)thio)acetic acid (4) was dissolved in 30 ml of 25 %
8 5685 507 1553 878 5697 506 1563 895 Ammonia and evaporated.
9 - - 1142 872 - - 11.56 8.82 The yellow crystalline substance is soluble in water and
10 - - 1120 844 - - 11.07 8.45 in organic solvents. The compound (4) was recrystallized
1 - - 1122 852 - - 1.41 8.71 from a mixture of water:ethanol:acetone (1:1:1)
12 - - 152 871 - - 1.54 881 for analysis.
3 - - 46 870 - - 126 859 Salts of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-
14 6175 624 1334 743 6195 614 1BM 782 triazole-3-yl)thio)acetic acids with organic bases (7, 14,

15 5866 577 1827 759 5886 565 1307 748 15; Table 1 ). A solution of 0.01 mole of the corresponding

2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2 4-triazole-3-yl)
Table 3. The absorption maxima on IR-spectra of 2-((5-(hydroxy(phenyl)methyl)-4-R- thio)acetic acid (3, 4), 0.01 mole of organic base (piperidine,

4H-1,2,4-triazole-3-yl)thio)acetic acids and their salts morpholine) in 50 ml of ethanol were left for 24 hours at
room temperature, the precipitates were filtered, washed
Compound Adsorption frequency, cm™ with diethyl ether and dried.
Voo Veneee  YCHCOOH v, Ves Vou Yellow crystalline substances are soluble in water and in
3 - 1607 1710 1487 693 3503 organic solvents. Compounds (7, 14, 15) were recrystallized
4 - 1590 1700 1495 700 3527 from a mixture of ethanol:acetone (1: 1) for analysis.
5 1346/1536 1596 - 1497 685 3500
6 1371/1586 1600 - 1490 679 3498
7 1344/1595 1600 - 1494 704 3509 Conclusions
8 1300/1555 1610 - 1487 707 3530 . )
9 1367/1583 1587 _ 1471 701 3514 1. An effective method of syntethis of 2-((5-(hydro-
10 1325/1563 1605 _ 1477 701 3507 Xy(phenyl)methyl)-4-R-4H-1 ,2,4-triazole-3-yl)thio)acetic
1 1372/1578 1600 _ 1477 620 3488 acids and their salts was developed.
12 1334/1568 1573 - 1498 691 3500 2. The structure of the synthesized substances was
13 1407/1565 1600 - 1501 695 3506 confirmed by elemental analysis and IR-spectrophotometry,
14 1328/1563 1599 - 1500 676 3519 and their individuality was confirmed by the chromatographic
15 1347/1564 1594 - 1470 693 3499 method.

108 ISSN 2306-4145 http://zmj.zsmu.edu.ua 3anopoxckuii MeguumHekuin xypHan. Tom 20, Ne 1(106), sHeapb—despans 2018 .



References

[1] Kaplaushenko, T. M., & Panasenko, O. I. (2016) Synthesis and
physical-chemical properties of 3-alkylthio-5-(quinoline-2-yl, 2-hy-
droxyquinoline-4-yl)-4-R-2,4-dihydro-3H-1,2,4-triazoles. Zaporozhye
medical journal, 3, 99-103. doi: 10.14739/2310-1210.2016.3.76801.

[2] Shcherbak, M. O. (2015) Doslidzhennia syntetychnykh, fizyko-kh-
imichnykh i biolohichnykh vlastyvostei 4-amino-5-(2-, 3-, 4-nitrofe-
nil)-1,2,4-triazol-3-tioniv ta yikh N- i S-zamishchenykh (Dis... .kand. farm.
nauk). [Research synthetic, physical, chemical and biological properties
of 4-amino-5-(2-,3-,4-nitrophenyl)-1,2,4-triazole-3-thiones and their
N- and S-substituted. Dr. farm. sci. diss.]. Zaporizhzhia. [in Ukrainian].

[3] Kaplaushenko, T. M. (2016) Syntez, fizyko-khimichni vlastyvosti ta
podalshi peretvorennia v riadu 5-(khinolin-2-il, 2-hidroksykhinolin-4-il)-4-
R1-2,4-dyhidro-3N-1,2,4-triazol-3-tioniv [Synthesis, physical-chemical
properties and further transformation of 5-(quinoline-2-yl, 2-hydroxy-
quinoline-4-yl)-4-R-2,4-dyhydro-3H-1,2,4-triazole-3-thiones]. Current
issues in pharmacy and medicine: science and practice, 2, 20-25.
[in Ukrainian]. doi: 10.14739/2409-2932.2016.2.71083.

[4] Parchenko, V. V.(2012). Novi S-pokhidni 1,2,4-triazolu, yak potentsiini
oryhinalni vitchyzniani veterynarni likarski zasoby [New s-derivatives of
1,2,4-triazoles as potential original home of veterinary pharmaceuticals].
Farmatsevtychnyi zhurnal, 3, 42-48. [in Ukrainian].

[5] Pruglo, Ye. S., Belay, I. M., Scherbyna, R. O., Kaplaushenko, A. G., &
Parchenko, V. V. (2011) Vyvchennia hipohlikemichnoi aktyvnosti pokh-
idnykh 1,2,4-triazolu pry eksperymentalnii hiperlipidemii [Researching
of hypoglycemic activity 1,2,4-triazol derivatives at experimental
hyperlipidemia] Farmatsevtychnyi zhurnal, 1, 74-78. [in Ukrainian].

[6] Kolesnyk, Yu. M., Kaplaushenko, A. H., Knysh, Ye. H., et al. (2014)
Pokhidni 4-amino ta 3-tio-1,2,4-triazolu yak potentsiini likarski zasoby
[Derivatives of 4-amino and 3-thio-1,2,4-triazoles as potential drugs].
Zaporizhzhia: Karat. [in Ukrainian].

[71 Kaplaushenko,A. H., Sameliuk, Yu. H., Kucheriavyi, Yu. M., etal. (2016)
Praktychne znachennia ta zastosuvannia pokhidnykh 1,2,4-triazolu
[The practical significance of the use of derivatives and 1,2,4-triazoles].
Zaporizhzhia: Karat. [in Ukrainian].

[8] Badea, M., Calu, L., Chifiriuc, M., Bleotu, C., Marin, A., lon, S., et al.
(2014) Thermal behaviour of some novel antimicrobials based on
complexes with a Schiff base bearing 1,2,4-triazole pharmacophore.
Journal of Thermal Analysis and Calorimetry, 118(2), 1145-1157.

[9] Vaghasiya, R. G., Ghodasara, H. B., Vachharajani, P. R., & Shah, V. H.
(2014) Characterization and Biological evaluation of 6-substitut-
ed-2-(substituted-phenyl)-quinoline derivatives bearing 4-amino-1,2,4-
triazole-3-thiol ring at C-4 position International Letters of Chemistry,
Physics and Astronomy, 8, 30-37.

[10] Kaplaushenko, A. H. (2008) Syntez, budova i biolohichna aktyvnist
pokhidnykh 4-mono- ta 4,5-dyzamishchenykh 1,2,4-triazol-3-tionu
(Dis...doct. farm. nauk). [Synthesis, structure and biological activity of
4-mono- and 4,5-disubstituted 1,2,4-triazoles-3-thione, Dr. farm. sci.
diss.]. Zaporizhzhia. [in Ukrainian].

[11] Farghaly, T. A, Gomha, S. M., & Abdalla, M. M. (2014) Synthesis of
a new series of angiotensin Il receptor antagonists and antibacterial
agents. Archives of Pharmacal Research, 37(3):306-14. doi: 10.1007/
§12272-013-0159-6.

[12] Parchenko, V. V. (2011) Histolohichni doslidzhennia m'iakykh tkanyn
ovets z eksperymentalnym hniino-zapalnym protsesom na foni vyko-
rystannia pokhidnykh 5-(furan-2-il)-1,2,4-triazol-3-tioniv [Histological ex-
aminations of sheep soft tissue with experimental purulent-inflammatory
process on the background of the use of derivatives of 5-(furan-2-yl)-
1,2,4-triazol-3-tions] Medychna khimiia. 13, 2(47), 84-89. [in Ukrainian].

[13] Kazicyna, L.A. (1979) Primenenie UF-, IK-, PMR—i MASS-spektroskopii
v organicheskoj khimii [Application of UV, IR, NMR and mass spectros-
copy in Organic Chemistry]. Moscow: |zd-vo Mosk. un-ta. [in Russian].

Information about authors:

Rud A. M., Aspirant, Physical and Colloidal Chemistry Department,
Zaporizhzhia State Medical University, Ukraine.

Kaplaushenko A. G., Dr.hab., Assistant Professor, Head

of the Department of Physical and Colloidal Chemistry,
Zaporizhzhia State Medical University, Ukraine.

Yurchenko I. 0., Ph.D., Associate professor, Physical and Colloidal
Chemistry Department, Zaporizhzhia State Medical University,
Ukraine.

BipomocrTi npo aBTopiB:

Pyab A. M., 3a04HMI acnipaHT kad. $izKOAOIAHOT XiMmii, 3anopisbkuii
AEPXaBHWIA MEANYHUI yHIBEPCUTET, YKpaiHa.

KannaywweHnko A. T., A-p dapm. HayK, AOLIEHT, 3aB. kad. Gi3KOAOIAHOT
Ximii, 3anopi3bkiii AepxKaBHUA MEANYHUI YHIBEPCHTET,

YkpaiHa.

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

Problems of pharmacy

HOpueHko I. 0., kaHA. dapM. HayK, AOLEHT Kad. Gi3KOAOIAHOT XiMil,
3anopi3bk1it AePXXaBHWIA MEAUYHUI YHIBEPCUTET,
YkpaiHa.

CeeaeHus 06 aBTOpax:

Pyab A. H., 3204HblIi acnupaHT kad. GUSKOAMOUAHOM XUMUMU,
3anopoXCKMit rOCyAAPCTBEHHDBIN MEAMLIMHCKUI YHUBEPCHTET,
YkpauHa.

KannaywweHko A. T, A-p dapm. HayK, AOLIEHT,

3aB. Kad. GPU3KOMOMAHOMN XMMUK, 3aNOPOXCKUI FOCYABPCTBEHHbIN
MEAULIMHCKIIA YHUBEPCHTET, YKpanHa.

HOpueHko W. A., kaHA. dapm. HayK, AOLIEHT kad. GU3KOANOMAHOM
XMMUK, 3aMOPOXKCKMI FOCYAAPCTBEHHDBIN MEAULMHCKMI
YHWBEpCHTET, YKpaunHa.

Conflicts of Interest: authors have no conflict of interest to declare.
KoHAIKT iHTepeciB: BiACyTHIM.

Haairwaa po pepakLii / Received: 17.07.2017
Micas poonpautoBaHHs / Revised: 10.08.2017
MpuiinsTo p0 Apyky / Accepted: 04.09.2017

ISSN 2306-4145  http://zmj.zsmu.edu.ua 109



	Вопросы фармации // Problems of pharmacy
	Rud A. M., Kaplaushenko A. G., Yurchenko I. O. [Synthesis, physical and chemical properties of 2-((5-(hydroxy(phenyl)methyl)-4R-4H-1,2,4-triazole-3-yl)thio)acetic acids and its salts]
	Abstract
	Синтез і фізико-хімічні властивості 2-((5-(гідрокси(феніл)метил)-4-R-4H-1,2,4-тріазол-3-іл)тіо)ацетатних кислот та їхніх солей
	Синтез и физико-химические свойства 2-((5-(гидрокси(фенил)метил)-4-R-4H-1,2,4-триазол-3-ил)тио)ацетатных кислот, а также их солей

	Introduction
	The aim and objectives of the study
	Materials and methods of research
	Fig. 1. Scheme of synthesis of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids and their salts
	Table 1. Physical-chemical constants of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids and their salts

	Results and discussion
	Table 2. Results of determination of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids and their salts
	Table 3. The absorption maxima on IR-spectra of 2-((5-(hydroxy(phenyl)methyl)-4-R-4H-1,2,4-triazole-3-yl)thio)acetic acids and their salts

	Experimental part
	Conclusions
	Article info
	Zaporozhye medical journal 2018; 20 (1), 105–109
	UDC: 547.792’532’211.024’292.03/.04.057
	DOI: 10.14739/2310-1210.2018.1.122126
	Conflicts of Interest // Конфликт интересов
	E-mail: kucherjavy@zsmu.zp.ua
	Information about authors
	Відомості про авторів
	Сведения об авторах


	References





