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Thanks to the rapid development of science, humanity has achieved remarkable success in various fields. This also applies to the synthesis
of biological compounds. Over the centuries, scientists have invented many methods and drugs that are being actively used to date.
Derivatives of 1,2,4-triazole can be the foundation for the manufacture of new native drugs that will compete with foreign ones.

The aim of work was synthesis and confirmation the structure of 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)
acetate acids salts.

Materials and methods. As starting substances we used 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetic
acids, which were synthesized by previously described methods. The structure of synthesized compounds was confirmed by the complex
use of modern physical-chemical methods of analysis: elemental analysis, 'H-NMR spectroscopy, HPLC-MS.

Results. Salts of 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetic acids were synthesized by the interaction
of the appropriate acids with organic (morpholin, methanamin, 2-hydroxyethanamin), inorganic basics (aqueous ammonia solution,
sodium hydroxide) and salts (zinc sulfate, ferrum (III) chloride, magnesium sulfate, copper (II) sulfate) in alcoholic or aqueous media.
Conclusions. A series of novel 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetic acids salts were synthesized.
The structure of synthesized compounds is established using modern physical-chemical methods of analysis.
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Cumnre3, ¢pizuko-ximiuni BjaacruBocti coseii 2-((4-(R-amino)-5-(tioden-2-iimernn)-4H-1,2,4-Tpiazosn-3-i1)Tio)aneraTHUX KHCJIOT
A. A. Caghonos, O. I. [lanacenxo, €. I Knuw

IcTopist cTBOpEeHHsI HOBHX 0iONIOTYHO aKTUBHUX CYOCTaHIIiH Oepe movarok 1ie 3 yaciB CTapogaBHbOro €runty. 3 KOXKHUM POKOM YUeHi
BJIOCKOHAJTIOBAJIM MeTOIMKY cuHTe3y BAP, cTBOproBay HOBI cyOcTaHIIiT Ta MPOBAIMIIH MTOLIYK IEPCIEKTHBHUX CIIOTYK ISl CTBOPSHHS
mikiB. Y 21 cTOMITTI Ha IUIAHETi B I€Hb CHHTE3Y€ETHCS TIOHA/ MUTBHOH HOBHX CHOIYK, ajle TUIBKH JIesIKi 3 HUX MOXYTh Y IT€PCIIEKTHBI
cratu Jikamu. Po3mismaroun CHHTETHYHI MOKIMBOCTI BITYM3HSHOI HAyKH, BapTO BII3HAUUTH MOXiaHI 1,2,4-Tpia3oiy sSK MOTEHIHHI
cyOcTaHMii 3 pi3HUMH BUAAMHU O10JIOTIYHOT aKTHBHOCTI, Ha OCHOBI SIKUX MOXKYTh OyTH CTBOPEHI OpUTiHANBHI JIIKapChKi 3ac00H.

Meta po6oTH — cuHTe3 i MiATBepLKeHHs OynoBu coneil 2-((4-(R-amino)-5-(Tiopen-2-inmernn)-4H-1,2,4-Tpia3omn-3-i)Tio)aneTaTHIX
KHCJIOT.

Marepianau Ta MeToau. SIk BUXiJHI pEYOBUHN HaMU BHUKOpHUCcTaHi 2-((4-(R-amino)-5-(Tiopen-2-inmetnn)-4H-1,2,4-tpiazon-3-i1)tio)
alleTaTHI KMCIIOTH, 110 CHHTE30BaHi 3a paHille OMMCAHOK METOAMKOIO. Byl0OBY CHHTE30BaHHMX CHOIYK MiJTBEPIPKEHO KOMILIEKCHHM
BHKOPHCTAHHSAM Cy4aCHHUX (Di3HKO-XIMIYHHX METOJIB aHali3y: ejleMeHTHOro aHaiidy, 'H-SIMP-cnekrpockomnii, BEPX-MC.
Pesyasrarn. Coni 2-((4-(R-amino)-5-(tiopen-2-imvermn)-4H-1,2,4-tpiazon-3-im)Tio)aneTaTHOi KUCIOTH OTPUMaHi B3a€MOMI€I0 BIIITOBI-
HUX KUCIIOT 3 OpraHiYHUMH (MOP(OITiH, METHIIAMiH, MOHOETAHOJIaMiH), HEOPTaHIYHIMHU OCHOBaMH (BOJHHI pPO3YMH aMOHiaKy, HATPil
rigpokcnn) i comsimu (MHK cynbdart, pepym (II1) xmopun, Martiii cynbdar, Kyrnpym cyib(ar) y CIIpTOBOMY 200 BOIHOMY CEpPEIOBHIIAX.
BucnoBku. Cunre3oBaHo psija HoBux coneit 2-((4-(R-amino)-5-(tioden-2-inmernn)-4H-1,2,4-tpia3on-3-i1)Tio)alieTaTHUX KUCIIOT,
Oy/ioBa SIKUX BCTAHOBJICHA 3a JOIIOMOTOIO CyJacHHX (Di3HMKO-XIMIYHAX METO/IB aHANi3y.

KurouoBi ciioBa: cuntes, 1,2,4-Tpiazon, comii, XpoMaTo-Mac-CIIEKTPH.
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Cunres, pu3NKO-XUMHYeCKHe cBolicTBa coJiell 2-((4-(R-amuHo0)-5-(THoden-2-uamernn)-4H-1,2,4-Tpna3o-3-ui)THo)
alleTaTHBIX KUCJIOT

A. A. Caghonos, A. U. Ilanacenxo, E. I Knviuu

Hcropus co3manust HOBBIX OMONIOTMYECKN aKTHUBHBIX CyOcTaHLMH 6epeT Hauano eie co BpemeH Jlpesrnero Erunra. C kakapiM ronom
yUYEHBIE COBEPLICHCTBOBAIM METOMKH cHHTe3a bAB, Haxoanim HOBbIe CyOCTAHIIMK U BEJU ITOMCK TIEPCIEKTHBHBIX COSTMHEHUH IS
co3naHus JtekapcTB. B 21 Beke Ha muraHeTe B I€Hb CHHTE3HpYyeTCs 0oJiee MIJIIMOHA HOBBIX COANHEHHH M TOJIBKO HEKOTOPBIC M3 HUX
MOTYT B IIEPCIIEKTHBE CTATh JIeKapcTBOM. PaccmaTpiBasi CHHTETHIECKHE BO3MOXXHOCTH OT€UECTBCHHOM HAyKH, CIIyeT OTMETUTH PO~
n3BogHbIe 1,2,4-Tprua3ona KaKk MOTEHIUAIBHBIE CYOCTAHIIMH C PA3TMYHBIMU BHIAMU OMOIOTHYECKON aKTUBHOCTH, HA OCHOBE KOTOPBIX
MOTYT OBITh CO37aHBI OPUTMHAIIbHBIE JIEKAPCTBEHHBIE CPE/ICTBA.

Ileas pa6oTbl — CHHTE3 U MOATBEPIKICHHE CTPYKTYpHI coneil 2-((4-(R-amnno)-5-(tnoden-2-unmermn)-4H-1,2,4-rpuazon-3-mi)Tro)
aIeTaTHBIX KUCIIOT.

MarepuaJjibl 1 MeToAbl. B KauecTBe MCXOMHBIX BEIIECTB HaMH ObUIH HCIOnb30BaHbl 2-((4-(R-amuHO)-5-(THO(EH-2-1nmeTrn)-4H-
1,2,4-Tpua30:-3-11)THO )aLleTaTHbIE KUCIIOThl, CHAHTE3UPOBAaHHBIE 10 paHee OIMCAHHON MeTouke. CTpOECHHE CHHTE3UPOBAHHBIX COEAU-
HEeHUH TIOATBEPIKICHO KOMIIJICKCHBIM HCIIOJIb30BaHIEM COBPEMEHHBIX (PH3HKO-XHMMHUYECKNX METOJI0OB aHAJIN3a: HJIEMEHTHOTO aHaJIH3a,
"H-SIMP-cnekrpockoruu, BOXXX-MC.
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Pesyabrarsl. Conu 2-((4-(R-amun0)-5-(TnOheH-2-nnmetnn)-4H-1,2,4-Tpra3omn-3-mi)THo )ale TATHON KUCIIOTHI OTY4YEHBI B3aUMO/ICH-
CTBHUEM COOTBETCTBYIOIIUX KHUCIIOT C OPraHun4€CKuMHU (MOp(bOJ'lI/lH, MCTHJIAMHH, MOHOSTaHOHaMI/IH), HEOPraHn4Y€CKMMH OCHOBAHUSAMMA
(BOIHEBIN pacTBOp aMMHMaKa, HaTPUH THAPOKCHN) U coNsIMH (LIMHK cynbdar, sxenesa (III) xmopua, mMarauii cymsdar, Menu cynsdar) B

CIIMPTOBOM MJIM BOAHOM cpenax.

BriBoabl. CuHTE3UpOBaH psiJ| HOBBIX coieit 2-((4-(R-amuHO)-5-(THOdeH-2-1mmeTnn)-4H-1,2,4-Tpra3oi-3-1i1)THO)alleTaTHBIX KHCIIOT,
CTPOEHHE KOTOPBIX YCTAHOBIICHO C MOMOIIBIO COBPEMEHHBIX (DH3UKO-XHUMHUYECKUX METOJOB aHAIIH3A.

KinoueBble ciioBa: cunres, 1,2,4-1pua3od, cojid, XpOMaTo-MacC-CIEKTPHbI.
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he history of new biologically active substances’ creation

starts from the times of Ancient Egypt. Every year,
scientists improved their synthesis techniques, created new
substances and searched for promising compounds that could
eventually become drugs.

More than million new compounds a day are synthesized
on the planet in the 21st century, but only some of them
may become drugs. Considering synthetic possibilities of
the national science, it should be noted, that derivatives
of 1,2,4-triazol are potential substances with various types
of biological activity [1-6], on the basis of which original
medicines can be created. The salts of 2-((4-(R-amino)-5-
(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetic acids
are promising class which is still poorly studied.

The aim of work

The aim of work was synthesis and confirmation the struc-
ture of 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazol-3-yl)thio)acetic acids salts.

Materials and methods

As starting substances we used 2-((4-amino-5-(thio-
phen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetic acid,
2-((4-((2-chloro-6-fluorobenzylidene)amino)-5-(thiophen-
2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetic acid and
2-((4-((2-hydroxybenzylidene)amino)-5-(thiophen-2-yl-
methyl)-4H-1,2,4-triazol-3-yl)thio)acetic acid, which were
synthesized by previously described methods [7].

The structure of synthesized compounds was confirmed
by the complex use of modern physical-chemical methods
of analysis: elemental analysis, IH-NMR spectroscopy,
HPLC-MS.

The study of the physical and chemical properties of
the compounds was carried out according to the methods
presented in the State Pharmacopoeia of Ukraine. The
melting point was determined on an automatic device
OptiMelt Stanford Research Systems MPA100 (US pro-
duction). The elemental composition of the compounds
was installed on the elemental analyzer Elementar Vario L
cube (CHNS) (standard is sulfanilamide). Chromato-mass
spectral studies were performed on a liquid chromato-
graph Agilent 1260 Infinity HPLC equipped with a mass
spectrometer Agilent 6120 (ionization in electric spray
(ESI)), '"H NMR spectra were recorded on a spectrometer
“Mercury 4007, solvent DMSO-D,, internal standard — te-
tramethylsilane and deciphered using a computer program
ADVASP 143.

Results and discussion

Salts of 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazol-3-yl)thio)acetic acids were synthesized by the interaction
of the appropriate acids with organic (morpholin (Ig,Il), methan-
amin (Th), 2-hydroxyethanamin (Ij)), inorganic basics (aqueous
ammonia solution (If), sodium hydroxide (Ia, Ik, Im)) and salts
(zinc sulfate (Ie), ferrum (I1I) chloride (Ic), magnesium sulfate
(Id), copper (II) sulfate (Ib)) in alcoholic or aqueous media.

The obtained compounds were recrystallized by propan-
2-ol for the analysis. The physical-chemical constants of
the obtained compounds are shown in Table 1.

Sodium 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4 H-
1,2,4-triazol-3-yl)thio)acetate (Ia, Ik, Im)

NaOH (0.01 mol) is diluted in 30 ml of water and added
to the 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazol-3-yl)thio)acetic acid (0.01 mol). This solution is heated
on water bath to complete dissolution of the precipitate,
evaporated and recrystallized by propan-2-ol. Substances
Ia, Ik, Im are obtained.

Ammonium 2-((4-amino-5-(thiophen-2-ylmethyl)-4 H-
1,2,4-triazol-3-yl)thio)acetate (If)

Solution of NH,OH is added to the 2-((4-amino-5-(thio-
phen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetic acid
(0.01 mol). This solution is heated on water bath to complete
dissolution of the precipitate, evaporated and recrystallized
by propan-2-ol. Substance (If) is obtained.

Copper (II) 2-((4-amino-5-(thiophen-2-ylmethyl)-4 H-
1,2,4-triazol-3-yl)thio)acetate (Ib)

NaOH (0.01 mol) is diluted in 30 ml of water and added
to the 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2 4-triazol-
3-yl)thio)acetic acid (0.01 mol). This solution is heated on
water bath to complete dissolution. 0.005 mol of CuSO, is
added. Precipitate is filtered and washed with water, dried.
Substance (Ib) is obtained.

Zink 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazol-3-yl)thio)acetate (Ie)

NaOH (0.01 mol) is diluted in 30 ml of water and added
to the 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-
3-yl)thio)acetic acid (0.01 mol). This solution is heated on
water bath to complete dissolution. 0.005 mol of ZnSO, is
added. Precipitate is filtered and washed with water, dried.
Substance (Ie) is obtained.

Magnesium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-
1,2,4-triazol-3-yl)thio)acetate (Id)

NaOH (0.01 mol) is diluted in 30 ml of water and added
to the 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-
3-yD)thio)acetic acid (0.01 mol). This solution is heated on
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Synthesis, physical and chemical properties of 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1, 2,4-triazol-3-yl)thio)acetic acids salts

Table 1. Physical-chemical constants of 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetic acids salts

N—-N

/A

/( )\S/EZ_C{\ A

C N _
s H, | 0
N—/R
Melting Mol. . Calculated/found
Ne R, R Molecular formula point °C Wt Yeild C% Ho% N% S%
la 2H Na C,HN,Na0,s, >250 | 292 | 7847 | 36.98 | 3.0 | 19.17 | 21.94
Ib 2H Cu C,H,.CuN,0,S, >250 | 602 | 86.38 | 35.90 | 3.01 | 18.61 | 21.30
Ic 2H Fe C,H,FeN,,OS, |[238240| 863 | 78.98 | 37.54 | 3.15 | 19.46 | 22.27
Id 2H Mg C,H,;MgN,0,S, >250 | 563 | 69.34 | 3840 | 322 | 19.90 | 22.78
le 2H Zn C,H,N,0,S,2n >250 | 604 | 74.82 | 3579 | 3.00 | 1855 | 21.23
37.62/ | 4.56/ | 24.37/ | 22.32/
If 2H NH, C,H,,N.O,S, 165-167 | 287 | 74.35 | 3700 | W on | 5435 | 936
- 43.68/ | 5.36/ | 19.59/ | 17.94/
Ig 2H morpholinium C,;H,N.O,S, 223-225| 357 | 83.42 4359 | 534 | 1963 | 17.97
- 39.85/ | 5.02/ | 23.24/ | 21.28/
Ih 2H methanaminium C,,H;sNO,S, 184-186 | 301 81.86 3080 | 5.01 2398 | 21.31
. - 39.86/ | 5.17/ | 21.13/ | 19.35/
lj 2H 2-hydroxyethanaminium | C,.H,;N.O,S, 198-200 | 331 74.35 3077 | 519 | 2116 | 19.37
[k | 2chloro-6-fluoro- Na CH, CIFNNaO,S, | 171-173| 432 | 82.11 | 4440 | 2556 | 12.94 | 14.82
benzylidene 16" 11 4 272
2-chloro-6-fluoro- - 48.24/ | 4.25/ | 14.06/ | 12.88/
Il benzylidene morpholinium C,H,,CIFN.O,S, 148-150 | 498 70.02 48.11 424 | 1404 | 1291
Im | 2-hydroxybenzylidene Na C.H.N,NaO,S, |[157-159| 396 | 78.78 | 48.48 | 3.31 | 14.13 | 16.18
water bath to complete dissolution. 0.005 mol of MgSO, is *MSD1 SPC, time=4.185:7.358 of D:\CHEM32_D\DATA\2015_05_
added. Precipitate is filtered and washed with water, dried. o tax: 12689
Substance (Id) is obtained. 80
Ferrum (III) 2-((4-amino-5-(thiophen-2-ylmethyl)-4 H- 03 -
. . 404 o
1,2,4-triazol-3-yl)thio)acetate (Ic) 20 =
NaOH (0.01 mol) is diluted in 30 ml of water and added 0
to the 2-((4-amino-5-(thiophen-2-ylmethyl)-4/7-1,2,4-triazol- “os0 s00 750 e

3-yDthio)acetic acid (0.01 mol). This solution is heated on
water bath to complete dissolution. 0.0033 mol of FeCl, is
added. Precipitate is filtered and washed with water, dried.
Substance (I¢) is obtained.

Morpholinium, methanaminium, 2-hydroxyethanami-
nium 2-((4-(R-amino)-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazol-3-yl)thio)acetate (Ig, I, Ih, Ij)

Morpholin (0.01 mol) or methanamin (0.01 mol) or 2-hy-
droxyethanamin (0.01 mol) in accordance is diluted in 30 ml
of propan-2-ol and added to the 2-((4-(R-amino)-5-(thio-
phen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetatic acid
(0.01 mol) This solution is heated on water bath to complete
dissolution, evaporated and recrystallized by propan-2-ol.
Substances Ig, 11, Th, Ij are obtained.

There is a peak of pseudomolecular ion [MH]" m/z 410
on the chromato-mass spectrum of the compound Ik (Gross
formula C, H, CIFN ,NaO,S_, mol. wt. 432) (Fig. 1). It cor-
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Fig. 1. A fragment of chromato-mass spectrum of sodium
2-(4-((2-chloro-6-fluorobenzylidene)amino)-5-(thiophen-2-ylme-
thyl)-4H-1,2,4-triazole-3-yl)thio)acetate (Ik).

responds to the 2-(4-((2-chloro-6-fluorobenzylidene)amino)-
5-(thiophen-2-ylmethyl)-4H-1,2 4-triazole-3-yl)thio)acetate
anion (mol. wt. 409).

There are signals of protons of two methylene groups,
which are registered in the spectrum in the form of singlet
at 3.52 ppm (2H) and 4.13 ppm (2H), protons of the amino
group, which are fixed in the spectrum as the form of a singlet
(2H) at 5.71 ppm, the protons of the thiophene cycle are fixed
as the form of doublets at 6.68 ppm (1H), 7.50 ppm (1H) and
triplet (6.96 ppm. 1 H). Proton of carboxyl group is absent on
the 'TH NMR spectrum of sodium 2-((4-amino-5-(thiophen-2-
ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate (Fig. 2).
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Fig. 2. 'H-NMR spectrum of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate (Compound la).

Conclusions

1. A series of novel 2-((4-(R-amino)-5-(thiophen-2-yl-
methyl)-4H-1,2,4-triazol-3-yl)thio)acetic acids salts were
synthesized.

2. The structure of synthesized compounds were established
using modern physical-chemical methods of analysis.
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