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The study of physical and chemical characteristics and establishing patterns of mass spectrometric fragmentation are the actual tasks of modern
pharmaceutical science, have both scientific interest and practical importance.

Aim. The purpose of our experiment was to confirm the identity and study patterns of mass spectrometric decomposition for sodium
2-(4-methyl-5-(thiophene-2-yl) -4H-1,2,4-triazoles-3-ilthio) acetate.

Methods and results. The study was carried out on the apparatus LC MS / MS: LTQ Orbitrap. After completing MS scan, it has been estab-
lished that the maximum peak in the chromatogram corresponds protonated ion 2-(4-methyl-5-(thiophene-2-yl)-4H-1,2,4-triazoles-3-ylthio)
acetic acid m/z 256.0208, and empirical formula test compound — C;HN,O,S,. MS/MS MH" analysis showed that protonated molecule of the
2-(4-methyl-5-(thiophene-2-yl)-4H-1,2,4-3-triazole-3-ylthio)acetic acid under voltage in contact with molecules of helium in the collision cell
was disintegrated from m/z 256.0208 into some fragments. The first time the mass spectrometric investigation sodium 2-(4-methyl-5-(thiophene-
2-yl)-4H-1,2,4-triazoles-3-ylthio) acetate has been undertaken.

Conclusions. It has been established that the fragmentation of the molecule initially occurs with the dissociation of water molecule from
carboxyl group. Under the influence of gas the next to come off may be a carboxyl group. In course of further dissociation the bond between
the sulfur atom and acetic residue is destroyed or disruption of a covalent bond between sulfur and carbon of 1,2,4-triazole occurs.

Mac-cneKTpOMeTPUYHUIA po3nag MoJIeKy/Iu HATPpiil 2-(4-meTuii-5-(Tiogen-2-ii1)-4H-1,2,4-Tpiazou-3-iiitio)anerary
B. O. Canionos, b. O. Bapuncwvxuii, B. B. Ilapuenxo

BupueHHs (i3uKO-XIMIYHHX XapaKTEPHCTHUK, a TAKOXK BCTAHOBJICHHS 3aKOHOMIPHOCTEH MAac-CIEKTPOMETPHYHOTO PO3MaAy € aKTyaJlbHUMHU
3aBJaHHSAMHU Cy4acHOI (hapMalleBTUYHOI HAyKH, MAIOTh SK HAYKOBHI iHTEpec, TaK i MPaKTHYHY 3HAYYIiCTh. MeTa eKCriepuMeHTy — HiJTBep-
JDKSHHSI 1HMBITya bHOCTI Ta JOCHIIKEHHS Mac-CIIEKTPOMETPHYHOTO PO3Iaay Ul MOJEKYIH HaTpii 2-(4-metmin-5-(Tioden-2-im)-4H-1,2,4-
Tpiazon-3-inTio)anerary. Jocnimkenns Bukonanu Ha npuinani LC MS/MS: LTQ Orbitrap. [Ticns Bukonanas MC ckaHyBaHHS BCTAHOBHIIH, IO
MaKcHMaJIbHMH TIiK Ha XpoMaTorpami Bianosinae iony 3 m/z 256,0208, a emnipudna dopmyna nocnimxysaunoi cnonyku — C;HN.O,S,. MS/
MS anani3z 2-(4-metuin-5-(tiopen-2-im)-4H-1,2,4-tpiazon-3-intio)anerarnoi xucnora (MH™ 3 m/z 256,0208) nokasas, 1o mix Ai€ro Hanpyru
MIPH 3ITKHEHHI 3 MOJIEKYJIaMH Tellif0 B KOMIpIIi 3ITKHEHb BiIOYBa€THCS PO3Iaj] MOJICKYIH Ha AesKi (pparMeHTH. BcTaHoBMIIH, 10 pyHHYBaHHS
MOJICKYJIH CIIOYATKY 3/1iHCHIOETHCS 3 BIPHBOM MOJIEKYIIH BOAM BiJ KapOokcuiibHOT rpynu. [Ti BIIMBOM 3iTKHEHHS 3 ra30M HACTYITHOIO MOXKE
BiZlpuBaTUCS KapOOKCHIbHA rpyma. [Ipy HacTymHOMY po3majii pyHHY€eThCS 3B’ 130K MK aTOMOM Cy/Ib(ypy Ta OLTOBHM 3QJIUIIKOM a0o0 K BijI-
OyBa€ThCs pO3PUB KOBAJICHTHOTO 3B’SI3Ky MK CyIb(ypoM i Byrieuem 1,2,4-tpiazomny.

Knrwuosi crnosa: 1,2,4-mpiazon, mac-cnekmpomempis, 6UCOKOeQeKmueHa piouHHa Xxpomamozspagis, ioHizayis 6 enekmpocnper.
3anopizekuii meduunuii xcypnan. — 2015. — Ne5 (92). — C. 93-96

Macc-cneKTpoMeTpruYecKuii pacnajg MoJieKyJibl HaTpuii 2-(4-meTwii-5-(tuogen-2-ni)-4H-1,2,4-Tpua3zon-3-uirno)anerara
B. A. Canuonos, b. A. Bapuncxuii, B. B Ilapuenxo

W3yuenne GpU3MKO-XMMHUYECKHX XapaKTEPHUCTHK, a TAK)KE YCTAaHOBICHUE 3aKOHOMEPHOCTEH MacC-CIEKTPOMETPUIECKOTO PACIIa/ia SIBIISTIOTCS
aKTyaJIbHBIMU 3aJja9aMH COBPEMEHHO! (hapMalleBTHUECKON HAyKH, UIMEIOT KaK HAayYHbBIH HHTEpPEC, TaK U MPAKTHIECKYI0 3HAYUMOCTS. L{enbio
HAIIIETO SKCIIEPHMEHTa OBLIO MOATBEPKACHNE HHANBHIYAIbHOCTH U HCCIEJOBAHIE MACC-CIIEKTPOMETPHUUECKOTO pachaa sl MOJIEKYIIbl Ha-
Tpuii 2-(4-metin-5-(tuoden-2-un)-4H-1,2,4-rpuazon-3-unruo)anerara. Vcenenosanue nposeaeHo Ha npudbope LC MS/MS: LTQ Orbitrap.
IMocne Bemonxenust MC ckaHMPOBAHMS YCTAHOBJICHO, YTO MAaKCHMAJBHBIN MK HA XPOMAaTOrpaMMe COOTBETCTBYeT HOHY ¢ m/z 256,0208, a
smnupraeckas popmyina uccnemyemoro coenunenns - C;HN,O,S,. MS/MS ananu3 2-(4-metnn-5-(tnoden-2-un)-4H-1,2,4-rpuaszon-3-uiaruo)
areratHol kucnotel (MH' ¢ m/z 256,0208) mokasai, 4To noj AeHCTBIEM HAIPSDKEHHS ITPU CTOIKHOBEHNH C MOJIEKYJIaMU TeJIUs B sTeHKe CTOI-
KHOBEHHUI IIPOXOAUT PACIIaj MOJICKY/IbI Ha HEKOTOPBIE (PParMEeHTHI. YCTaHOBIICHO, UTO pa3pyIICHUE MOJIEKYIIB CHaYaIa IPOXOJHUT C OTPHIBOM
MOJIEKYITBI BOJBI OT KapOOKCHIBbHO rpymmsl. 1o BIMAHIEM CTOIKHOBEHHS C Ta30M CIIEAYIOMIE MOKET OTPBIBATHCS KapOOKCUIIBHAS TPYIINA.
[Ipu nanbHeleM pacnaze pa3pyLaeTcs CBA3b MKy aTOMOM Cepbl U YKCYCHBIM OCTATKOM HJIM XK€ MPOUCXOAUT pa3pblB KOBAJIEHTHON CBSI3U
MEXIy cepol u yrieponoM 1,2,4-Tpuasona.

Kniouegwie cnosa: 1,2,4-mpuason, macc-cnekmpomempus, 6b1COKOIDHEKMUBHAS HCUOKOCTHAS XPOMAMOSPADUL, UOHUAYUSL 8 INeKmPOcHpee.
3anopooicckuii meduyunckuii yucypuan. —2015. — Ne5 (92). — C. 93-96

During several recent decades there was found a big
amount of information considering the synthesis,
physical-chemical and biological features of the 1,2,4-triazole
derivatives. The authors of the scientific works pay a particular
attention to salts of the 1,2,4-triazole-3-thio acetic acids. The
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reason is that the compositions of this class are mainly water-
soluble, and the pharmacological function is displayed by both
anion and cation. Thus, domestic preparations which were
applied into the pharmacological («Thiox») [7] and veterinary
(«Trifuzol», «Avestimy) [5,9] practices are salts of the 4-R-
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5-R-1,2,4-triazole-3-thioacetic acid due to their constitution.

It is necessary to mention that the correctness of the estab-
lished constitution of the biologically active substance, param-
eters of the clarity, possibility of quantitative and qualitative
measurement give premises to the further implementation of
this substance into the medical or veterinary practice.

In this way, the examination of physical-chemical char-
acteristics and the establishment of regularities of the mass-
spectrometric disintegration are urgent tasks for a present-day
pharmacological science and they represent both scientific and
practical importance [2,3,8,11].

The aim of our experiment was to confirm the individuality
and investigation of the mass-spectrometric fragmentation for
the sodium 2-(4-methyl-5-(thiophene-2-yl)-4H-1,2 4-triazole-3-
ylthio)acetate, which has a high index of adaptogenic activity
[17 and represents a great interest for the further preclinical trial.

Data and methods

The sodium 2-(4-methyl-5-(thiophene-2-yl)-4H-1,2,4-tri-
azole-3-ylthio)acetate substance for the experiment was taken
with the usage of the methodology [10] which composition was
established with the help of chromatography-mass spectromet-
ric analyses, proton nuclear magnetic resonance and infrared
spectroscopy.

The research was made on the LC MS/MS: LTQ Orbitrap
device.

The scanning during the main ion’s SCAN1 mass identifica-
tion - m/z 100.0000-500.0000, the scanning after the SCAN2
fragmentation - m/z 50.0000-260.0000.

The sample for the experiment was received by dilution of
the sodium 2-(4-methyl-5-(thiophene-2-yl)-4H-1,2,4-triazole-

RT 000 -6.00
251

J \ 21 301

3-ylthio)acetate in the water: methanol (1:1) with the solution
concentration 100 ng/ml. Elution time — 6 min.

Software. Software package Xcalibur™ Software. Software
package ChemBioOffice 2012.

Results and their discussion

On the first stage of the experiment our aim was to prove the
composition of the examined substance. After the MC scanning
(SCAN1), it was found that the maximal peak on the chromato-
gram corresponds to ion with m/z 256.0208, and empirical
formula of the examined substance — C; HN,O,S,

This phenomenon may be explained by the fact that in condi-
tions of elution in acid environment as a result of the reaction
with the acid sodium 2-(4-methyl-5-(thiophene-2-yl)-4H-1,2,4-
triazole-3-ylthio)acetate with the molecule mass 277.30 g/mol
transforms into the 2-(4-methyl-5-(thiophene-2-yl)-4H-1,2,4-
triazole-3-ylthio)acetic acid, which in the protonated form has
mono isotopic weight 256.0208 (fig. 1) [4,6]. The presence of
sulfur was proved by the content of the big amount of its stable
isotope **S (A+2), which is 9.86% from the ion’s mono isotopic
weight 256.0208, with the mass defect -0.0042, which is typical
for this chemical element.

The next step of our research was the conduction of the
fragmentation of the protonated 2-(4-methyl-5-(thiophene-2-
yl)-4H-1,2 4-triazole-3-ylthio)acetate acid molecule (MH") with
the further MS/MS analyses of the received practical values and
theoretical calculations.

MS/MS analyses MH" (SCAN2) showed that under the volt-
age of collision with helium molecules in the cell of collision
the molecule disintegrate into several fragments (fig. 2). The
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Fig.1. MS scanning of the sodium 2-(4-methyl-5-(thiophene-2-yl)-4H-1,2,4-triazole-3-ylthio)acetate.
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Fig. 2. MS/MS spectrum of the 2-(4-methyl-5-(thiophene-2-yl)-4H-1,2,4-triazole-3-ylthio) acetate.

formation of the molecule’s fragment with m/z 238.0111 and
molecule formula C;HN,OS * can affirm the initial molecule’s
loss of water (fig. 3) The next fragment with m/z 210,0154
(C,HN,S,") may be created when the initial molecule will lose
carboxyl group. Fragmental ion with m/z 197.0083 (C.H.N,S,")
affirms that there is a destruction of the bond between the sulfur
atom and the methyl atom of carbon, in other words proceeds
the split of the lateral chain -CH,COOH, whereas the formation
of the ion with m/z 195.9997 (C_H.N,S,") affirms the loss of
the one atom of the hydrogen in the ion with m/z 197.0083 and

regrouping it in the molecule.
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Fig. 3. Mechanism of fragmental ions’ with m/z 238.0110 formation.
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Fragmented ion with m/z 165.0123 (C,H,N,S") theoretically
may exist during the break of the chemical bond between atom
of sulfur and 1,2,4-triazole heterocyclic carbon (fig. 4).
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Fig. 4. Scheme of the fragmental ions’ with m/z 210.0154, m/z
197.0083, m/z 195.9997 and m/z 165.0123 formation.

As aresult of conducted research the most intensive peaks has
been identified on the mass-spectrum received after the frag-
mentation of the protoned molecule 2-(4-methyl-5-(thiophene-
2-yl)-4H-1,2 4-triazole-3-ylthio)acetic acid (MH").

Conclusions

1. The research of the sodium 2-(4-methyl-5-(thiophene-2-
yl)-4H-1,2,4-triazole-3-ylthyo) acetate has been conducted for
the first time.
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2. As a result of experiment, mass-specters of the examined
substance have been interpreted, typical ways of dissociation
of the studied substance have been identified, and discussed

reactions of the characteristic ions’ formation have been offered.
3. It was found that at first the distruction of the molecule
happens with the separation of the water molecule from the

carboxyl group. Under the influence of the collision with gas the
next may be separated the carboxyl group. During the further
disintegration the bonds between the atom of sulfur and the
acetous radical break or undergo the breaking of the covalent
bond between sulfur and carbon of the 1,2 4-triazole.
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