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The number of new various diseases increases with the development of science and technology. But currently
medicine does not have effective ways to overcome this problem. There is a large number of different pharma-
cological groups of drugs at the pharmaceutical market, but some of them are not available for the Ukrainian
consumers. Therefore, the main task of national scientists in the field of pharmaceutical synthesis is the search
for new biologically active substances and their further introduction into medical practice as new, low-toxic,
original medicines of the Ukrainian production at an affordable price. The aim of our research is the synthesis of
a new class of biologically active substances, namely 2-((5-(phenoxymethyl)-4-R-1,2,4-triazol-3-yl)thio)ethan-1-
ols and their derivatives. All compounds obtained have been synthesized from 5-(phen-oxymethyl)-4-R-1,2,4-
triazol-3-thiones (R = H, C,H,, C¢H,) using electrophilic and nucleophilic substitution reactions when heating. The
structure of the compounds synthesized has been confirmed by using a modern set of physical and chemical
methods such as IR-spectrometry, 'H NMR spectrometry and elemental analysis, and their individuality by high
performance liquid chromatography-mass spectrometry. The work in determining the parameters of acute toxic-
ity and biological activity is continued.

CUHTE3 TA JOCHIOXXEHHS ®I3UKO-XIMIYHUX BITACTUBOCTEMW 2-((5-(PEHOKCUMETWI)-4-R-1,2,4-
TPUA30J1-3-1/1)TIO)ETAH-1-OJ1IB | IX MOXIQHNX

HO.M.Kyyepseut, A.lKannayweHko, A.C.Kopxoea, ®.An 3edaH

Knrovoei cnoea: 1,2,4-mpua3orn; cuHme3; ¢hizuko-xiMidHi erracmueocmi; yrismpasucokoegekmueHa piOuHHa
Xpomamo-mac-CrieKmpomempisi

3 po3sumkom HayKo80-mexHIYHO20 Mpoepecy 3pocmae KifbKicmb HOBUX Pi3HOMaHIMHUX 3aX80pH8aHb, Ha Io-
OonaHHs SKUX y MeOUUUHI He iCHye Ha Cb0200HIi echekmusHUX Memodig rlikysaHHs. Ha ceimosomy ghapmauyes-
MUYHOMY PUHKY ICHY€ YUCIIEHHA KillbKiCmb Pi3HUX ¢hapMakomeparnesmuyHUX epyn JlikapCcbKux 3acobis, ane
He 8Ci 8B0OHU OOCMYTIHI YKpaiHCbKOMY crioxusady. ToMy OCHOB8HUM 3a80aHHAM 8IMYUSHSIHUX HayKosuig y eary3i
hapmauesmuyHo20 CUHMeE3Y € rMowyK Ho8UX 6iorno2iYHO aKmuUBHUX PEYO8UH ma rodarbue ix ernpo8adKeHHs
y nlikapChbKy rpakmuky 8 SKocmi HO8UX, MasloOMmOKCUYHUX, Opu2iHanbHUX flikapCbKUX rpernapamie yKpaiHCbKO-
20 8upobHuymea 3a docmyrnHow UiHot. Memoto Hawozo AocridXKeHHsT € CUHmMe3 HOB8020 Kracy 6iono2iyHo
aKmueHuUx pe4yosuH — 2-((5-(¢gpeHokcumemurn)-4-R-1,2,4-mpua3on-3-in)mio)emaH-1-onie ma ix noxiOHux. Bci
ompumani crionyku 6ynu cuHmesoeaHi Ha 0cHosi 5-(cheHokcumemunn)-4-R-1,2,4-mpua3son-3-mionie (R = H, C,H,,
C¢H;) 3 sukopucmaHHaM peakyili enekmpoginibHO20 ma HyKneoinbHO20 3amilyeHHs npu HagpieaHHi. bydosa
CUHMEe308aHUX CroryK nidmeepoxxeHa KOMIMIEKCHUM 8UKOPUCMAaHHSIM CyYacHUX Oi3uko-xiMivHUx memodie: 14-
crniekmpogomomempii, 'H SAMP-cnekmpomempii ma enemeHmHo20 aHarnisy, a ix iHougidyanbHicmb — yribmpa-
8UCOKOEhEKMUBHOK PIOUHHOI XpoMamo-Mac-criekmpomempieto. [Mpodoexyembcsi poboma 3i 6CmaHO8MeHHS
rokasHukie 20cmpoi' mokcuyHocmi ma 6iosi02i4Hoi akmueHocMi.

CUHTE3, UCCJIE[OBAHUE ®U3UKO-XUMUYECKUX CBOUCTB 2-((5-(PEHOKCUMETWI)-4-R-1,2,4-TPU-
A301J1-3-UIT)TUO)3TAH-1-0J10B, A TAKXXE UX NMPOU3BOAHbIX

FO.H.Kyyepsienili, A.I.KannayweHko, A.C.Kopxoea, ®. An 3edaH

Knroyeesnie cnioga: 1,2,4-mpuasosn; cuHmes; (husuKo-xumuyeckue ceolicmea; yrbmpasbiCOKO3ghhekmusHasi
JKUOKOCMHasi XpoMamo-mMacc-CrieKmpomempusi

C passumuem Hay4YHO-MEXHUYEeCKO20 Mpospecca yeenuyueaemcs Konu4yecmso Ho8bIX pasHoobpasHbIx 3abore-
8aHul, Ha npeodoneHue Komopbix MeduyuHa ce2o0Hs He umeem aghchekmueHbIx Memodos redeHus. Ha mupo-
80M hapmMaye8muyeCcKoOM PbIHKE CyU,ecmeayem MHO204HUC/IEHHOE KOIUYecmeo pasfuyHbIX hapmakomepares-
muy4ecKux 2pyni 1ekapcmeeHHbIX cpedcmes, HO He 8ce OHU A0CMYIHbI yKpauHckoMmy nompebumerto. [Toamomy
OCHOBHOLU 3adadyell ome4yecmeeHHbIX y4eHbIX 8 obrnacmu thapmayesmuyecKo20o cuHmesa s18/19emcsi nouck Ho-
8bIx buonoau4YeckU akmueHbIX seujecms u OanbHeliuee ux 8HeOpeHuUe 80 8paqyebHyto Npakmuky 8 kadecmee
HO8bIX, MaflOMOKCUYHbIX, OpUcUHaIIbHbIX JIEKapCMBEHHbIX Npernapamos yKpauHcKo2o rnpoussodcmea rno 0o-
cmynHou yeHe. Lenbto Hawezo uccnedosaHus Aersiemces CUHmMe3 Hog8o20 Krnacca buoroauyecKku akmueHbIX ee-
wecme — 2-((5-(cpeHokcumemunn)-4-R-1,2,4-mpua3orn-3-un)muo)amaH-1-01108 U ux npou3sodHbIX. Bece nomyyeH-
Hble coeQuHeHuUs1 bblniu cuHmMe3uposaHbl Ha OCHoee 5-(¢heHokcumemur)-4-R-1,2,4-mpua3son-3-muoHog (R=H,
C,H;, C¢H;) c ucnonbsosaHuem peakyuli 3rekmpoguiibHO20 U HyKIIeoguibHO20 3aMeweHus rMpu HagpesaHuu.
CmpoeHue cuHme3upos8aHHbIX COeOUHEHUL MoOMeepPX0eHO KOMITIIEKCHbBIM UCIO0/15308aHUEM COBPEMEHHbIX ¢hu-
3UKO-xumuyeckux memoodos: MK-cnekmpoghomomempuu, 'H SIMP-ciekmpomempuu, anemMeHmH+o20 aHanu3sa, a
ux uHOusuUdyanbHOCMb — YIIbMpPasbiCOKO3hheKmMueHOU XUIKOCMHOU XpoMamo-macc-criekmpomempuu. [1po-
Oomkaemcs paboma o ycmaHoerneHur rnokasamernel ocmpol MoKcu4yHocmu u 6uonoau4eckol akmugHoOCmu.
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The search of biologically active substances is an
important part of the pharmaceutical science deve-
lopment. Over the past decades 1,2,4-triazole deriva-
tives have proven themselves as highly effective drugs,
which are used in various fields, including medicine.
Despite the wide application 1,2,4-triazoles-3-thione
derivatives are insufficiently studied. Therefore, the
study of synthetic, physical and chemical properties
of 5-(phenoxymethyl)-4-R-1,2,4-triazol-3-thiones de-
rivatives is a topical problem for scientists today and has
practical importance, especially for further prediction
and determination of the pharmacological activity.

The aim of our research is the synthesis of a new
biologically active substances - 2-((5-(phenoxyme-
thyl)-4-R-1,2,4-triazol-3-yl)thio)ethan-1-ols (R=H,
C,H,, C,H;) and their derivatives.

In our work 5-(phenoxymethyl)-4-R-1,2,4-triazo-
le-3-thiones (1-3) obtained by the methods known
in the literature were used as initial substances [1, 3,
4, 7]. The corresponding 2-((5-(phenoxymethyl)-4-
R-1,2,4-triazole-3-yl)thio)ethan-1-ols (4-6, Scheme)
were obtained from the reaction between the initial
thiones and 2-chloroethanol in the sodium methoxi-
de medium. Substitution of the alcoholic hydroxyl in
compounds 4-6 to the atom of chlorine was perfor-
med in the medium of thionyl chloride with further
distillation of the solvent. The compounds 7-9 ob-
tained reacted with sodium salts of 5-R;-4-R,-1,2,4-
triazole-3-thiones (I-IX, Scheme) [4, 5, 6] in the DMF
medium when heating.

The structure of the compounds synthesized has
been confirmed by using a modern set of physical and
chemical methods such as IR-spectrometry, 'H NMR
spectrometry and elemental analysis, and their indi-
viduality by high performance liquid chromatogra-
phy-mass spectrometry (HPLC MS).

During our synthetic work 16 new compounds
of 2-((5-(phenoxymethyl)-4-R-1,2,4-triazole-3-yl)thio)
ethan-1-ols and their derivatives were obtained. The
physical and chemical constants are shown in Table 1
and comply with data of the specialized literature.

The study of some physical and chemical proper-
ties of the compounds synthesized was performed by
the methods described in the State Pharmacopoeia
of Ukraine (SPhU, ed.1). The melting point was deter-
mined by the capillary method (2.2.14) on PTP (M)
apparatus [2].

The elemental composition of new compounds
was determined in an ELEMENTAR vario EL cube ele-
mental analyzer (sulfonamide as a standard).

IR spectra were recorded in potassium bromide tab-
lets (the concentration of the substance is 1%) with a
Specord M-80 spectrophotometer in the region of 4000-
500 cm™ (the scanning conditions: the programme 3.0,
the time constant - t = 3 s, the scan time 33 min).

NMR spectra were recorded on a “Varian VXR-300”
nuclear magnetic resonance spectrophotometer; the sol-
vent was DMSO-D6, the internal standard was tetra-
methylsilane. The data were decoded with an ADVASP
143 computer programme [8].
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The compounds synthesized were studied using
LC MS device: an Agilent 1260 Infinity HPLC System
(degasser, binary pump, autosampler, column thermo-
stat, diode array detector); an Agilent 6120 single-
quadrupole mass spectrometer with electrospray ion
source (ESI); OpenLAB Software CDS. The chromato-
graphic conditions: 1) binary gradient - A: H,0 (HCOOH
0.1%), B: CH,CN (HCOOH 0.1%); 2) column - Zorbax
SB-C18, 30x4.6 mm, 1.8 um; 3) column temperature
-40°C; 4) DAD - 210, 254 nm; 5) ion Source — API-ES;
6) scan mass range - 160-1000; 7) fragmentor - 10V;
8) positive polarity; 9) temperature of nitrogen — 300°C;
10) nebulizer pressure - 40 psig; 11) gas dryer ve-
locity (nitrogen) - 10 1/min.

In the IR spectra of the compounds synthesized
the adsorption bands of C=N groups are present in
the range of 1634-1486 cm™, the adsorption bands
of the aromatic ring are in 1602-1470 cm’, the in-
tense bands of C=S-groups are in 705-570 cm™. In
the IR spectra of compound 11 (Tab. 2) fluctuations
of the NH, group at 3457 cm™, symmetric fluctua-
tions of the NO, group at 1350 cm™ and asymmetric
fluctuations at 1510 cm™ have been found.

The presence of alcohol radicals in compounds 4-6
is confirmed by valence fluctuations at 3610-3593 cm™
and deformation fluctuations at 1424-1390 cm™, 720-
680 cm™. The IR spectra of compounds 7-9 (Tab. 2) have
adsorption bands at 645-652 cm* and 705-715 cm’?,
which may indicate the presence of chlorine [8].

NMR spectra are characterized by the presence of
5 proton signals (multiplet) of the phenyl substituent
at 5.60-8.29 ppm, the protons signals of OH-groups
(4-6, Tab. 3) at 5.03-5.08 ppm and of the amino group
of compound 11 at 5.79 ppm [8]. In NMR spectra of
compounds 4, 6-19 the proton signals of methyle-
ne groups at 2.69-5.37 ppm and methyl radicals at
1.13-3.94 ppm (5, 8,10, 12, 14-18, Tab. 3) have been
found.

There are peaks of pseudomolecular ions (MH*)
in the mass spectra of the main components. It con-
firms obtaining of the target products with the ap-
propriate molecular weights. The work in determi-
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Scheme. Synthesis of 2-((5-(phenoxymethyl)-4-R-1,2,4-triazole-3-yl)

thio)ethan-1-ols and their derivatives.
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Table 3
The protons signals of 2-((5-(phenoxymethyl)-4-R-1,2,4-triazole-3-yl)thio)ethan-1-ols and their derivatives
No. of compunds S, ppm, TMS
4, 3.69-5.14 (2H, m, CH,), 5.08 (1H, ¢, OH), 6.97-7.29 (5H, m, C,;H.), 12.59 (1H, ¢, NH)

1.32 (3H, m, CH,), 3.70-5.35 (2H, m, CH,), 5.06 (1H, ¢, OH), 6.95-7.37 (5H, m, C,H.)

3.71-5.32 (2H, m, CH,), 5.03 (1H, ¢, OH), 6.97-7.65 (5H, m, C,H.)

1.13 (3H, m, CH,), 2.69-4.95 (2H, m, CH,), 5.08 (1H, ¢, OH), 6.94-7.32 (5H, m, C;H.), 9.33 (1H, ¢, NH)

5
6
7 3.23-5.19 (2H, m, CH,), 6.91-7,33 (5H, m, C,H,), 12.94 (1H, ¢, NH)
8
9

2.75-4.95 (2H, m, CH,), 6.4-7.34 (5H, m, C,H,), 9.15 (1H, ¢, NH)

10 3.72-3.84 (3H, m, CH,), 3.81-5.36 (2H, m, CH,), 6.96-7.61 (5H, m, C,H.), 12.94 (TH, ¢, NH)
11 3.82-5.37 (2H, m, CH,), 5.79 (2H, ¢, NH,), 6.94-8.29 (5H, m, CH,)

12 3.77-5.36 (2H, m, CH,), 3.84 (3H, m, CH,), 6.95-7.98 (5H, m, C_H;), 12.95 (1H, ¢, NH)

13 3.75-5.33 (2H, m, CH,), 6.92-7.99 (5H, m, C,H,), 12.96 (1H, ¢, NH)

4 3.80-5.31 (2H, m, CH,), 3.84 (3H, m, CH,), 6.95-8.08 (5H, m, C_H;), 12.90 (1H, ¢, NH)

15 3.74-5.30 (2H, m, CH,), 3.93 (3H, ¢, CH,), 5.60-7.58 (5H, m, CH,)

16 1.32-3.89 (3H, m, CH.), 3.75-5.36 (2H, m, CH,), 5.63-7.62 (5H, m, C,H,)

17 1.33-3.94 (3H, m, CH,), 3.75-5.32 (2H, m, CH,), 5.62-7.64 (5H, m, C,H,)

18 1.33 (3H, m, CH,), 3.81-5.30 (2H, m, CH,), 6.94-7.65 (5H, m, CH,)

19 3.80-5.12 (2H, m, CH,), 6.93-7.64 (5H, m, C;H,), 11.15 (1H, ¢, NH)

ning the parameters of acute toxicity and biological
activity is in progress.

Experimental Part

2-((5-(phenoxymethyl)-4-R-1,2,4-triazole-3-yl)thio)
ethan-1-ols (4-6).

General procedure: To the mixture of 5-(phenoxy-
methyl)-4-R-1,2,4-triazole-3-thiones (0.01 mol) in
methanol (30 ml) and the aqueous solution of NaOH
(0.01 mol) add 2-chloroethanol (0.01 mol). Boil the
reaction mixture for 2 h and then cool. Filter the pre-
cipitate and distill the solvent of the filtrate. Purify the
compounds obtained 4-6 with 15 ml of diethyl ether.
They are white crystalline substances, which are in-
soluble in water and soluble in organic solvents.

5-(phenoxymethyl)-4-R-3-(2-chloroethylthio)-1,2,4-
triazoles (7-9).

General procedure: Boil the reaction mixture of
2-((5-(Phenoxymethyl)-4-R-1,2,4-triazole-3-yl)thio)
ethan-1-ols (0.01 mol) and thionyl chloride (40 ml)
for 2 h with further distillation of SOCI, excess. The
compounds obtained are brown amorphous hygro-
scopic substances, which are insoluble in water and
soluble in organic solvents.

References

5-(2-(5-phenoxymethyl)-4-R-1,2,4-triazole-3-ylthio)
ethylthio)-3-R,-1,2,4-triazoles (10-19).

General procedure: To the mixture of 5-(phen-
oxymethyl)-4-R-3-(2-chloroethylthio)-1,2,4-triazoles
(0.01 mol) in DMF (30 ml) add sodium salts of 5-R;-
4-R,-1,2,4-triazole-3-thiones (0.01 mol). Boil the reac-
tion mixture for 2 h and then cool. Filter the preci-
pitate and evaporate the solvent. Purify the compounds
synthesized by recrystallization in the mixture of DMF:
water (1:2). Compounds are light yellow (15-16) or
light brown (10-14, 17-19) crystalline substances,
which are insoluble in water and soluble in organic
solvents.

Conclusions

1. The effective synthetic methods of 2-((5-(phen-
oxymethyl)-4-R-1,2,4-triazole-3-yl)thio)ethan-1-ols
and their derivatives have been developed.

2. The structure of the compounds obtained has
been confirmed with a set of modern physical and
chemical methods of analysis, and their individuality
has been proven by HPLC MS.

3. The study of acute toxicity and biological ac-
tivities of the compounds obtained is continued.
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