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Ximist moxiguux 1,2,41pua3on-3-TioHy Ha
CBOTOJHINIHIA [I€Hh € OO0JacTI0O aKTHBHHUX
HAyKOBHX  JociimkeHs. lLle, Hacammepern,
00yMOBIICHO TMPAKTUYHOK IIHHICTIO TaKOro
POy CHOJYK, ajuke Bigomo, o moxigxi 1,2,4-
Tpuazon-3-TioHy, 3aBISKH CBOi OiosorivyHii
AKTUBHOCTI, YCIILTHO 3HaWIIN CBOE
3aCTOCYBaHHS B TaKWX Tranmy3sx sk Qapmariis,
arpoximis ta dororpadis [1-23].

Kadenpa opraniunoi ximii YxHY Bimoma
CBOIMH aKTHUBHUMH JOCIHIDKCHHSIMH Yy cdepi
pO3pOo0KH HOBUX METOZIiB CHUHTE3Y
¢yHKUuioHanpbHUX moximHuX  1,2,41puazon-3-
TiOHy, a TakoX Yy cdepi BUBUEHHS iX
BJIACTUBOCTEH Ta cTpaTeriynol momudikarii 3
METOIO TIABHUIIEHHS O0i0JOTiYHOI aKTHBHOCTI Ta
LIHHOCTI B 1iomMy [24-29].

OnHuM 13 Cy4acHHX METOMIB (DYHKIIO-
HaJi3amii TeTepOIUKIIYHIX CHUCTEM B JTaHOMY
KOHTEKCTI € BBEACHHS (IyOpOBMICHHUX 3amic-
nukiB [30, 32]. Bizomo, mo onepkaHi B Takuii
crocid cyOcTpartH, 3a3BU4ait, XapaKTepU3yIOThCsI
OibIION0 JinogueHicTIO [33] Ta MEHIIOK TOK-
CHYHICTIO B IOPiBHAHHI 3 HE()IyOPOBaHHMH aHa-
noramu [30-33]. Marouw 1eBHI BJIacHI Hamparo-
BaHHSA II0J0 €()EKTHMBHOIO BBEICHHS (hIyopo-
BMIiCHHX 3aMiCHHUKIB B cuctemy 1,2,41puazon-3-
Tiony [34], aKTyampHHM CTaj0 IOCTiIKEHHS
ocobuBOCTEH MOJTAITBIITUX MepeTBOPEHb
BiZMOBIAHUX ()IIyOPOBMICHHUX MOXiTHUX.

B pamMkax 3ariaHOBaHUX JOCIIDKEHb, Ha
0COOJIMBY yBary, 3 TOYKH 30py CTPaTEridHOTO
OpPraHi4HOTO CHHTE3Y, 3aCIyrOBYE MPOIaprisib-
HUH 3aMicHUK. Byaydum BHCOKOHYKIIEO(iTEHUM
AJTKIHUTBHUM (DYHKITIOHATFHUM (parMeHTOM 3
KHCIIOTHUM TEPMIHAIBHHM aTOMOM TiJIpOTEeHY,
NPOMApTiIbHUN  3aMICHUK 3[aT€H CYTTEBUM
YUHOM BIUIMBATH Ha TiepeOir Tiel 9m iHIIOL
xiMigHOi ~ peakmii. bepyum 1m0  yBarm
BUILIEHABEJEHE, METOI0 JaHOi poOOTH €

JMOCHTIIATA  B3aEMOMII0  S-TpudayopoMeTh-
BMiCHUX moxiguux 1,2,41pua3on-3-Tiony 3
MponapriiopomMizioM, mo, 0e3yMOBHO € I[IKaBUM
HAYKOBO-TIPAKTUYHUM 3aBIaHHSIM, SKE JI0 IIOTO
gacy He 0yJI0 TOCIiKEHE.

B naniit myOnikauii npencTaBieHi pe3yib-
TaTH MO0 OCOOJMBOCTEW B3aeMojii 5S-Tpu-
(dhopoMeTuBMiCHUX moXigHux 1,2,4Tpuazon-
3-TiOHY 3 IPOMAPTiIOPOMITOM.

Sk Oyno HemonaBHO moka3aHo [35],
B3aeMOJIis mpomapriiopominy 3 4-benin-1,2,4-
TpHa30/-3-TioHaMH, 10 MICTATh He]IyopoBaHi
3aMICHHKH B 1T ITOMY TIOJIOXEHHI TPHA307IbHOTO
LUKITY, BiIOYBAETHCS 3a KIACHYHOIO METOAUKOIO
aJKITyBaHHSA. B  CTWJIOBOMY  CIHpPTI, 3a
npucytHocTi KOH mipu kuit’ sTiHHI.

[IpoTe cnpoba mpoBecTH peakuilo S-Tpu-
dhayopomerun-4-penin-1,2,41rpuazon-3-riony 3
MPOIMAPTUIOPOMIZIOM B aHAJIOTIYHHX YMOBaX
3aBepILMIIACS OCMOJICHHSM PEaKLidHOI CyMili.
[Ipudomy npu po3unHEHHI BUXITHOTO CyOCTpaTy
1 B erunoBomy crupTi 3 nomaBanHsM KOH
CHOCTepiranocst SICKpaBO-3€JI€HE 3a0apBJCHHS
peaKmiifHOro po34rHy, AK€ MO Mipi HarpiBaHHA
peakmiiHoi Ccywmimn 1 JoJaBaHHA IIPOIAPTLI-
OpoMimy 3MIHIOBajJOCS Ha TEMHO-3eJieHE 1
npakTHuHO yopHe. Crektpu SIMP Ha sapax 'H
ta *°F 3aiMKy micis BHIAPIOBAHHS PeaKIiiHOT
CyMIII MICTWIM TiJTy HHU3KY CHUTHAJIB, SKI HE
miAaBamucs KOPEKTHIHM iHTepnpeTarii.

Hactynaum kpokoM Oyno moCiimKeHHs
B3a€EMOIi  BWINE3TaJlaHuX CyOCTpaTiB  TIpH
KiMHaTHIH TemnepaTypi. CelleKTUBHICTh peakiii
noMiTHO 30unbIminacs. CUTHaIXM OCHOBHOTO
nponykry —  4-penin-3-(upomn-2-in-1-incyis-
(anin)-5-rpudnyopomernin-4H-1,2, 4apuazony
3. B cnekrpi [IMP wuitko BupizHsamcs i
CIIOCTEpITAHCS Y BUTJIIAL  XapaKTEepHOTO
tpurieTy s nporoHy CH rpynu mpu 6.34M.4.
ta ayonery ans npotoHiB CH, rpynu mpu 5.21

© T'onoBko-Komomenkosa O.M., Koposs H.I., Cnuska M.B., Jleanen B.T'.

DOI: 10.24144/2414-0260.2020.2.77-83



Hayx. sicnux Yaceopoo. yu-my (Cep. Ximis), 2020, Ne 2 (44)

Sci. Bull. Uzhh. Univ. Ser. Chem., 2020, M 2 (44)

-78-

M.4. 3 IHTETrpAIbHUMH IHTCHCHUBHOCTSMU 1:2
BiamoBimHO. [IpoToHHI curHaNMM A1t PEHITBHOTO
3aMICHUKA CIIOCTEPIrajucs y BHTJISAAI MYJIbTH-
wiety npu 7.63M.4. 3 iHTErpaibHOI0 1HTECHCHB-
HicTio 5. Criyy 3ayBaKHUTH, IO 3MIIICHHS CUTHA-
niB CH, rpyni B cHiIbHE TIOJIC B MOPIBHSHHI 3
curHanamMu CH Tpymu MOSACHIOETBCS  CIEIH-
¢iyHoIO ni€r0 TpHU(IYOPOMETHIBLHOTO 3aMic-
HUKA, SAKUH BOJOMI€ CHWIBHAMHU €JIEKTPOHO-
AKUENTOPHUMH BIACTHBOCTAMHU.

Crin BiA3HAYMTH, IO MOPS 3 CUTHATAMHU
OCHOBHOTO MPOAYKTY 3, B crekTpax SIMP "H ra

o >k crocyeTbcsi 3MiHM 3a0apBICHHS
peaKIiifHol cyMilll 3a JaHUX YMOB IPOBEACHHS
peaxiii, To ICKpaBO-3eJICHU CITUPTOBO-TTY>KHHIMA
po3uuH BuxigHoro cybctpary 1 mo wipi
JIOMaBaHHS CIIUPTOBOTO PO3YMHY IPOMApPTil-
OpoMimy  TpW  KIMHAaTHIH  TeMIeparypi,
MOCTYIIOBO CTaBaB JKOBTUM. TakoX B XO.i
nepebiry peakuii crocrepirajgocsi yTBOPEHHS
6imoro ocamy (KBr). MakcumanbsHOI CeleKTHB-
HocTi (86%)Baanocs JOCATTH 32 YMOB IPHKAITY-
BaHHs CHHPTOBOTO PO3YHMHY MPONapriidopomimy
no oxonomkenoro g0 0°C myKHO-CIHPTOBOTO

F  Gymo BigMideHO CHTHAIM  OGIYHEX pozunny cyberpary 1 (Cxema 1).
MPOAYKTIB.
7 N—N
N—iH KOH i
,—ﬁ )\ * /\\ ™F.C ’/k )\g /\,\
FL N8 Br C,HOHOC 3 N .
| %c:: © I Nen
B R
1.2 34
R=Ph(1,3); Me(24)
Cxema 1.

Takox BAaIOCsS BCTAHOBHUTH, IO 32 TaKHX
YMOB TIPOBEIICHHSA pEakiii €IWHUM ITOO0IIHIM
MPOIYKTOM, 3TiTHO 3 HaHWUMH cHekTpiB SIMP
'H ta "F, e npoxykT i3oMepu3anii mpomaprins-
HOTO 3aMicHuKa — ctpykrypa A (Puc. 1). Horo
CHUTHQJIM CIIOCTEPITAIOTHCSA Y BHUTJISAAI MYJIBTH-
wieTiB npu 4.79m.4. Ta 4.23 M.4. 3 iHTErpasb-
HUMH IHTEHCUBHOCTSMHU 1:2, IO KOPEIIOITH 3
BIJIMTOBITHOIO 1HTETPAIBLHOIO I1HTEHCHUBHICTIO 5
JUI TIPOTOHIB ()EHITBHOTO 3aMicHUKa mpu 7.61
M.4.

)\
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Puc. 1. CtpykTypy 10o0OIYHOTO MPOAYKTY A.

IIpoxykt i3oMepu3ariii A 3rigHO 3 JAHUMH
crektpie SIMP H yrBOpro€ThCsl B KiIBKOCTI
10%, o, iMOBipHO, OOYMOBJICHO €I CHIBHO
JMYXKHOTO CEepeJOBUIA TPOBEACHHS PpeaKIlii
(crtuproBuii poszumH ayry). IlomiOHa i3omepu-
3amisi onmucaHa IS TPONAPTUTLHUX ITOXiTHUX
X1HOJIIHY B CyIep-OCHOBHOMY cepenoBuii [36].

Crpyktypa npoaykty 3 Oyna miaTBEepA-
»eHa crektpamu SIMP Ha sgpax H, *F ta 2C, a
TaKOXX JaHMMH €JIEMEHTHOTO aHai3y.

B ananoriuaux ymoBax Oyia IOCIiIKeHa
peakmis Tpormapruiopominy 3 S-tpuduryopo-
MeTui-4-metui-1,2,41pua3oi1-3-TioHoM 2.
BignoBiguuii mpoaykt 4 OyB opepiKaHHHA 3
Buxoa0M 82%.

Ilix gac mepebiry peakilii crocTepiramocs
TEMHO-OpaH)keBe  3a0apBICHHA  CHHPTOBO-
JY’KHOTO PO3YMHY BHXIJZHOTO cyOcTpaTy 2, sike
micasl TPHUKAIyBaHHA CHHPTOBOTO  PO3UMHY
MPOMApPTiTy  3MIHWJIOCS Ha  CBITJIIO-)KOBTE.
VYr1Bopenns ocany (KBr) Takox crocrepiranocs.
Takox cIocTepiragoch YTBOPEHHS CIiJOBHX
KUTBKOCTEHM MPOAYKTY i3oMepm3arii (CTpykTypa
A, puc. 1).

Crpyktypa npoaykty 4 Oyna miaTBepA-
xkeHa crektpamn SIMP ma smpax ‘H, F, a
TaKOX JaHUMHU €IEMEHTHOTO aHaMi3Yy.

BbesymoBHO, onep:kaHi i mpenacTaBiceHI B
JaHif myOmiKalii pe3yibTaTd € IPeaMETOM IS
MOJANBITUX OIIBIN TPYHTOBHHUX JOCIIKCHb HA
MIMPIIOMY KOJIi 00’ €KTiB, MPOTE BiATBOPEHHS
METOJAMKH, Ky OyJI0 BiAlpansoBaHO AN S-Tpu-
dhayopomerun-4-penin-1,2,4rpuazon-3-riony 1
Ha aHaNOriyHid peakuii S-rpudmyopomernin-4-
MeTi-1,2,41puazon-3-riony 2 103BOJISE TOTIE-
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PeAHBO TPUITYCTUTH CPEKTUBHICTH JTAHOTO
MiAX0Ay st OUIBII IMUPOKOro psmy ¢iryopo-
BMICHHX CyOCTparTiB.

BucHoBKH

B pamkax mpoBeaeHOro JOCIHiIKEHHS
Oyno BHSBJICHO OCOOJIHMBOCTI mepediry peaxiii
5-tpudpnyopomernn-4-penin-1,2,41puazon-3-
TIOHy 3 MpPOMapriiOpoMiioM B TOPIBHSHHI 3
BIJMOBIAHUMHU HE(IIyOpOBaHUMHU CyOCTpaTaMu,
MigIOpaHo 1 BiMMpaibOBaHO YMOBHU IJISI CEJICK-
TUBHOTO ojepxaHHs 4-penin-3-(upomn-2-in-1-
uncynbdanin)-5-rpudyopomerin-4H-1,2,4-
Tpuasony 3, a TaKoX HPOJEMOHCTPOBAHO
e(DEeKTUBHICTH TaHOTO MIAXOMY IS aHAJOTIYHUX
peakuiii Ha mpukiami 4-merwn-3-(mpon-2-iH-1-
uncynbdanin)-5-rpudyopomerin-4H-1,2,4-
TpHazony 4.

EKCHepl/IMeHTaJIbHa YacTHHA

Buxingai 5-tpudayopoMeTHABMICHI TOXija-
Hi-1,2,41puazon-3 Tiony 1 Ta 2 Oynu opeprkaHi
3rigHo Metoauku [34].

Crektpu SIMP 'H 6ymu 3ammcani Ha
cnektpomerpi Varian UNITY — Plus 4003
po6ouyoto yacrororo 400 MI'u. Crnektpu SIMP
F Gymm sammcani Ha crmexrtpomerpi Varian
UNITY — Plus 4003 po6ouoro uactororo 376.5
MI'u. XiMiyHi 3CyBH TpeACTaBI€HI B M.4. 11O
BimHomennio 10 CCLF, sx 1o 30BHIIIHBOTO
crarnapry. Crexrpu SIMP *°C 6ynu 3amucani Ha
cnektpometpi Bruker AVANCE DRX 5003
pobouoto wyacrororo 125.7 MIu. Touku
TOIUICHHS Oyau BUMIpsSHI Ha mnpuiami Stuart
Melting Point 30. EnemenTHuii aHamiz Ha
kapOOH, TiApOreH Ta HiTporeH OyB 3MiHCHEHUH
Ha 0Oa3i aHamituuHoi nabopartopii I0X HAH
VYkpaiau: 3HaWAeHI 3HAYEHHS BIATIOBITAIOTH
po3paxoBaHuM B Mexkax 3% BiTHOCHOT MOXUOKHU.

3arajibHa MeTOUKA CUHTE3Y CNOaYyK 3-4

0.4 wmoms BimmoBigHOTO S-TpUdIYOpO-
metunBMicHoro 1,2 4gpuazon-3-riony 1, 2
pozunsstors B 20 M ayxkuoro (0.5 mons KOH)
eranony Tta oxoiomkyiote g0 O°C. o
OXOJIOJKEHOTO PO3YHMHY TIOCTYIIOBO TIpHKa-
nyth po3unH 0.5 Mons mpomaprinopominy B
10mn ertanomy. ChoocrepiraloTh IOCTYIOBY
3MiHy 3a0apBJIeHHS 3 1 YTBOPEHHs 01JI0ro ocafy.
[Ticns 3aBepiiieHHs MPUKAYBAHHS TEMIEPaTypy
pEeaKIiifHOi CyMimI TOCTYIOBO JOBOIATH 10

KiMHaTHOI 1 mepeMimyoTh npoxatkoBo 30
XBUJIUH pu KiMHATHIH TeMITepaTypi.
YT1Bopenuit ocam BiAGIIBTPOBYIOTh, PO3IUNH
BUIAPIOIOTh, 3aJMIIOK TPOMHBAIOTh BOJOK 1
BUCYIIYIOTb.

4-penin-3-(mpon-2-in-1-iacyin panin)-
5-rpudaryopomernin-4H-1,2 4-rpuazon 3.
binuii kpucramiyanii ocax. Buxim 86%, T,.
118-121T. *H SIMP (DMSO-d6): & 7.50 1,
5H), 6.33 ¢, J= 2.8I';, 1H), 5.21 f, J= 2.8I1,
2H), 19FIMP (DMSO-d6):8 -61.07,"°C SIMP
(DMSO-d6): 6 25.12 (s, CH) 6 68.37 (s, C)p
95.77 (s, CH)) 117.06 (q7ICF=338.9.9 Hz, C-
CF3),5 128.87 (s, €Hs), 8 129.85 (s, €Hs), 8
130.80 (s, 6Hs), 6 132.94 (s, €Hs), 6 140.68 (q,
1JCF=50.4 Hz(F>), 5 171.31 (s, C=S)

4-metna-3-(mpon-2-in-1-incynnsdanin)-
5-rpudayopomernin-4H-1,2 4-rpuazoan 4.
binuii xpucramiuanii ocan. Buxing 82%, T,
115-118€. 'H SIMP (DMSO-d6): & 5.53 1,
1H), 3.61 f, J= 2.8I'y, 1H), 2.38 €, 3H), 19F
SIMP (DMSO-d6):6 - 61.33.
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PECULIARITIESOF INTERACTION BETWEEN 5-TRIFLUOROMETHYL-

CONTAINING 1,24-TRIAZOL

-3-THIONE DERIVATIVES

AND PROPARGYL BROMIDE

Holovko-Kamoshenkova O., Korol N., Slivka M, Lendd V.

Uzhhorod National University, Pidhirna S., 46, 88000 Uzhhorod, Ukraine
e-mail: miravo2009@gmail.com

Chemistry of 1,2,4-triazole-3-thione derivativesais area of active scientific investigations
today. This is primarily due to the practical vabfesuch compounds It is well known that due tarthe
biological activity, 1,2,4-triazole-3-thione dertixges are successfully used in such fields as paeym

agrochemistry and photography.

The Department of Organic Chemistry of Uzhhorodidtet! University is known for its active

research in the development of new methods

forsymghesis of functional derivatives of 1,2,4-

triazole-3-thione, as well as in the study of th@ivperties and their strategic modification toréase

biological activity and value in general.

In this context, one of the modern methods of loetglic systems functionalization is the

introduction of fluorine-containing substituentsisl

known that the substrates obtained in this ar@y

usually characterized by greater lipophilicity dass toxicity compared to non-fluorinated analogues
Having some own developments on the effective chtotion of fluorine-containing substituents into
the 1,2,4-triazole-3-thione system, it became maievo study the features of further transformagion
of obtained fluorine-containing derivatives.
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In the framework of this study propargyl substitdeserves special attention/. Being a highly
nucleophilic alkyl functional moiety with an acidierminal hydrogen atom, the propargyl substituent
is able to influence on the course of a chemicattien in significant way.

The aim of this work is to investigate the inteiactof 5-trifluoromethylcontaining 1,2,4-
triazol-3-thione derivatives with propargyl bromideshould be noted that this kind of investigatio
has not been conducted before.

It has been investigated the peculiarities of thaction of 5-trifluoromethyl-4-phenyl-1,2,4-
triazole-3-thione with propargyl bromide in compam with the corresponding non-fluorinated
substrates, selected and tested the conditiorthdéaselective production of 4-phenyl-3- (prop-24mn-
ylsulfanyl) -5-trifluoromethyl-4H-1,2 4-triazole &nd demonstrated the effectiveness of this approac
for similar reactions in the example of 4-methyl{Brop- 2-yn-1-ylsulfanyl) -5-trifluoromethyl-4H-
1,2,4-triazole 4

Keywords: 5-trifluoromethylcontaining derivatives of 1,2 4azole-3-thione; propargyl
bromide; alkylation; isomerization.
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