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SYNTHESIS OF NOVEL 5,5’-(R-DIYLBIS(SULFANEDIYL))
BIS(3-(THIOPHEN-2-YLMETHYL)-4H-1,2,4-TRIAZOLE-
4-AMINES)

Topicality. There is a tendency to increase the number of generics in comparison with the original drugs at the pre-
sent national pharmaceutical market. A few new drugs registered which contain new substances. Thus, the already well-
known drugs appear under new names, while their pharmacological effect is not stronger and safer.

The aim of this work was to synthesize and to study structure confirmation of novel 5,5’-(R-diylbis(sulfanediyl))
bis(3-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-4-amines).

Materials and methods. There are synthesized new 5,5’-(R-diylbis(sulfanediyl))bis(3-(thiophen-2-ylmethyl)-4H-
1,2,4-triazole-4-amines). Structure of substances was established by the modern physical and chemical methods of
analysis (Elemental analysis, 'H-NMR-spectroscopy, HPLC-MS).

Results and discussion. There are synthesized 5,5’-(R-diylbis(sulfanediyl))bis(3-(thiophen-2-ylmethyl)-4H-1,2,4-
triazole-4-amines) and 5,5’-(R-1,3-diylbis(sulfandiyl))bis (N-R-iden-3-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-4-amines.

Conclusions. The structure of synthesized substances was established by the modern physical and chemical methods
of analysis (Elemental analysis, 'H-NMR-spectroscopy, HPLC-MS)
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A.A.CadoHoB
CuHTe3 HOBHX 5,5’-(R-aiin6ic(cy1bdanaiin))oic(3-(Ttiopen-2-inmern)-
4H-1,2,4-Tpua3sos-4-amiHiB)

AxTtyanbHicTb. Ha cborozti icHye TeHeHLis 10 3611bIIEHHS KiJIbKOCTI F'eHepUKIB Y MOPiBHAHHI 3 OpUTiHAJbHU-
MU IpenapaTaMy Ha Cy4YaCHOMY HallioHaJbHOMY ¢papManeBTUYHOMY PUHKY. Ti/bKi HeBeJIMKa KiJIbKiCTh HOBHX 3ape-
€CTPOBAHMUX MpenapaTiB MiCTUTh HOBi pe40BMHU. TAKUM YMHOM, BXKe BiZiloMi JIiKU 3’IBJISIIOTHCSA MiJi HOBUMU Ha3BaMHU,
ToJi 5K X papMaKosIoriYHUN edEKT He € CUIIbHIIIKM | 6e3neyHiluM.

MerTo10 11i€i po60TH OyB CHHTE3 Ta MiATBEPPKEHHS CTPYKTYPH HOBUX 5,5’-(R-aiinbic(cynbdanaiin)bic(3-(tiopen-
2-inmMetnin)-4H-1,2,4-Tpuasos-4-amiHiB).

Marepiasu Ta MeToAau. CuHTe3o0BaHi HOBI 5,5'-(R-aiin6ic(cynbdanpiin))6ic(3-(tiodpen-2-inmernn)-4H-1,2,4-
TpHazoJi-4-aminu). CTpyKTypa pe4oBHH OyJia BCTAHOBJIEHA Cy4acHUMH (i3UKO-XIMIYHUMU MeTo/jaMu aHasi3y (ese-
MeHTHUH aHaui3, 'HMP-cnektpockomnis, BEPX-MC).

Pe3ysnbraTH Ta ix 06roBopeHHs. Cunresosadi 5,5'-(R-aiin6ic(cynbdangiin))6ic(3-(tiopen-2-inmernn)-4H-1,2,4-
Tpuasos-4-aminu) ta 5,5’-(R-1,3-aiinbic(cynbdaniin))6ic(N-R-igeH-3-(Tiodpen-2-inmernn)-4H-1,2,4-Tpruazosn-4-aminu.

BucHOBKH. CTPyKTypa CHHTE30BaHUX PEYOBHH 6yJia BCTAHOBJIEHA Cy4YacHUMHU (i3MKO-XiMiYHMMHU MeTOAaMH aHa-
n1izy (esiemeHTHUH aHaui3, 'HAMP-cnektpockomnis, BEPX-MC).

Kmouoei caosa: cunmes; 1,2,4-mpuazos; 'H AMP-cnekmpockonis; BEPX-MC; enemenmHuti anais

A.A.CadoHoB
CuHTe3 HOBBIX 5,5’-(R-guna6uc(cyibpanauni))ouc(3-(Tuodpen-2-uameTni)-
4H-1,2,4-Tpua3oJ1-4-aMHUHOB)

AKTyasIbHOCTB. Ha cerofjHs cyliecTByeT TeH/JeHI[Ms K YBEJMYEeHHI0 KOJMYeCcTBa FeHEPUKOB 110 CPAaBHEHHMIO C OpH-
MHAJIbHBIMU NTpenapaTaMy Ha COBpeMeHHOM HallMOHaIbHOM (apMaleBTHYeCKOM PbIHKe. 3aperuCTPUPOBAHO TOIBKO
He060JIbIII0e KOJIMYEeCTBO HOBBIX NIpeNapaToB, KOTOPbIE COAePKaT HOBbIE BelllecTBa. TaKMM 00pa3oM, yxKe U3BECTHbIE
JIeKapCTBa TOSABJIAIOTCA 110/, HOBBIMHM Ha3BaHUAMM, TOTJA KaK UX (papMaKoJOrudecKuil 3 PpeKT He ABIAeTCA CUIbHBIM
Y 6e30MacHbIM.

Ilenb10 3TOM paboThl GbLJI CHHTE3 U MOATBEPXK/EHUE CTPYKTYPbl HOBBIX 5,5'-(R-guunnéuc(cynbbanauunn)ouc(3-
(Tnoden-2-unmerunn)-4H-1,2,4-Tpuasos-4-aMruHOB).

Marepuasibl U MeTOAbI. CHTe3UpoBaHb! HOBBIE 5,5-(R-guunbuc(cynbdanannn))6uc(3-(TnopeH-2-uaMeTun)-
4H-1,2,4-TpuasoJj-4-amMmunbl). CTpyKTypa BelljecTB Obl1a yCTAaHOBJIEHA COBpeMeHHBIMU QU3HUKO-XUMUYeCKUMH MeTO/a-
MU aHasn3a (371eMeHTHbIH aHanus, H-AMP-cnektpockonus, BIXKX-MC).

Pe3ysnbraThl U UX 06CyKAeHHne. CuHTe3upoBaHsbl 5,5’ -(R-gunnbuc(cyabdangunn))ouc(3-(Tuoden-2-uameTun)-
4H-1,2,4-tpuason-4-amunbl) U 5,5'-(R-1,3-gunn6uc(cynsdangumn))ouc(N-R-ugen-3-(tnodpen-2-unmernn)-4H-1,2,4-
TpHUa30J1-4-aMUHBL.

BbIBoABL CTPyKTypa CHHTE3MPOBAHHBIX BEIECTB Obl/Ia yCTAHOBJIEHA COBPEMEHHBIMU QU3NKO-XUMUYECKUMU Me-
TOAAMHM aHa/IK3a (3/1eMeHTHbIN aHanu3, 'H-IMP-cnekTpockonus, BIXKX-MC).

Kawuessle cnoea: cunmes; 1,2,4-mpuason; 'H-SAAMP-cnekmpockonusi; BIXKX-MC; snemeHmHblil aHaAu3
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Fig. 1. Synthesis scheme of 5,5-(R-diylbis(sulfanediyl))bis(3-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-4-amines)

INTRODUCTION

There is a tendency to increase the number of ge-
nerics in comparison with the original drugs at the pre-
sent national pharmaceutical market. A few new drugs
registered which contain new substances. Thus, the al-
ready well-known drugs appear under new names, while
their pharmacological effect is not stronger and safer.

On average, it takes 10 years to develop the drug.
According to statistics, less than 12 % of potential drugs
that have reached the first stage of clinical trials, will re-
ceive regulator evidence [1-4]. But failures provide inva-
luable knowledge for researchers in creating new drugs.

The solution to this issue is focused on synthesis and
further development of new substances. One promising
direction of finding new potential substances is the syn-
thesis of 1,2,4-triazole derivatives[5-7].

Synthesis and structure confirmation of novel 5,5’-
(R-diylbis(sulfanediyl))bis(3-(thiophen-2-ylmethyl)-4H-
1,2,4-triazole-4-amines) were the purposes of our work.

MATERIALS AND METHODS

As initial substances used 5,5’-(R-diylbis(sulfanediyl))
bis(3-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-4-amines),
where R was propane, butane which was received by ad-
ding of 0.05 Mol 1,3-dibrompropane or 1,4-dibrombu-
tane to 0.1 Mol 4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-
triazole-3-thiol in the presence of i-propyl alcohol and
the equivalent quantity of NaOH.

Physical and chemical properties of the new synthe-
sized substances were defined according to methods which
are given in State Pharmacopoeias of Ukraine. Definition
of melting point carried out in the automatic device for
definition of melting point OptiMelt Stanford Research
Systems MPA100 (USA production). Elemental structure
of substances was defined on the Elementar Vario L cube
(CHNS) analyzer (standard - Sulfanilamidum). Chroma-
tography-mass-spectra tests were carried out on a gas-in-
frequent chromatograph Agilent 1260 Infinity HPLC with
the equipped Agilent 6120 mas-spectrometer (ionization
in electro-spray (ESI)), '"H NMR were registered on a spectro-
meter “Mercury 400", DMSO-d, solvent, the internal stan-
dard was tetramethylsilane and deciphered by the com-
puter program ADVASP 143[8].

RESULTS AND DISCUSSION

5,5’-(R-diylbis(sulfanediyl))bis(N-iden-3-(thiophen-
2-ylmethyl)-4H-1,2,4-triazole-4-amines) (Ia-Ii) were re-
ceived by accession of aromatic aldehyde (2-hydroxyben-
zaldehyde, 4-hydroxybenzaldehyde, 2,3-dimethoxyben-
zaldehyde, 3,4-dimethoxybenzaldehyde, 3,5-dimethoxy-
benzaldehyde) in the presence of acetic acid (Fig. 1).
Received substances were recrystallized from i-propyl
alcohol for analysis. Physical and chemical constants of
the received substances are given in the Tab. 1.

5,5’-(R-diylbis(sulfanediyl))bis(3-(thiophen-2-
ylmethyl)-4H-1,2,4-triazole-4-amine). To 0.1 Mol 4-ami-

Table 1
THE PHYSICAL AND CHEMICAL CONSTANTS OF 5,5’-(R-1,3-DIYLBIS (SULFANDIYL))
BIS (N-R-IDEN-3-(THIOPHEN-2-YLMETHYL)-4H-1,2,4-TRIAZOLE-4-AMINES)
Qo A 0
s 32/41\‘1 ):s—(c 2),{3/(:?):32 s
N=c—R N=C—R
Substance, R R, M. p., °C Brutto formula Yield, % Calculated/found, %

No. C H N S
Ia C,H, 4-OHC,H, 181-183 C;,H,Ng0,S, 84.13 55.34 4.19 16.65 19.06
Ib C,H, 2,3-(0CH,),C;H; | 166-168 C,sH;NgO,S, 82.91 55.24 4.77 14.73 16.85
Ic C,H, 3,4-(0CH,),CH, | 144-146 C,sH,NgO,S, 72.35 55.24 4.77 14.73 16.85
Id C,H, 3,5-(0CH,),C;H, | 137-139 C,H;NgO,S, 78.44 55.24 4.77 14.73 16.85
Ie C,Hg 2-OH-CH, 150-152 C,,H;,Ng0,S, 81.98 55.95 4.40 16.31 18.67
If C,H, 4-OHC,H, 126-128 | C,,H,Ng0,S, 7321 | 5595 4.40 1631 | 18.67
Ig C,Hg 2,3-(0CH,),C,H, | 171-173 C,H3gNG0,S, 83.45 55.79 4.94 14.46 16.55
Ih CH, | 34-(0CH),CH, |155-157 | C,H,N,0,S, 7456 | 55.79 4.94 1446 | 16.55
Ii C,H, 3,5-(0CH,),C,H; | 147-149 C,H;6Ng0,S, 78.86 55.79 4.94 14.46 16.55
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Fig. 2. HPLC-MS fragment of 4,4"-((5,5-(propane-
1,3-diylbis(sulfanediyl) )bis(3-(thiophen-2-ylmethyl)-
4H-1,2,4-triazole-5,4-diyl) )bis(azanylilidene))
bis(methanylilidene))diphenol (substance 1a)

no-5-(thiophen-2-ylmehyl)-4H-1,2,4-triazole-3-thiol
added 200 ml i-propyl alcohol and 0.1 Mol of NaOH.
Heated to dissolution of a deposition. Added 0.05 Mol
1,3-dibromopropane or a 1,4-dibrombutan. Boiled before
establishment of the neutral pH. The substance droped
out after filtration. It recrystallized from i-propyl alco-
hol. The substance is yellow color.

5,5’-(R-diylbis(sulfanediyl))bis(N-(R,-idene)-3-
(thiophen-2-ylmethyl)-4H-1,2,4-triazole-4-amine).
0.01 Mol 5,5’-(R-diylbis(sulfanediyl))bis(N-(R,-idene)-3-
(thiophen-2-ylmethyl)-4H-1,2,4-triazol-4-amine) dissol-
ved by heating in 20 ml acetic acid, added 0.01 Mol of
aromatic aldehyde (2-hydroxybenzaldehyde, 4-hydroxy-
benzaldehyde, 2,3-dimethoxybenzaldehyde, 3,4-dimethoxy-
benzaldehyde, 3,5-dimethoxybenzaldehyde). Mix of crys-
tal substances turned out.

The structure of all synthesized substances is pro-
ved by complex use of the modern physical and chemi-
cal methods of the analysis: an Elemental analysis, 'H-
NMR-spectroscopy, HPLC-MS [7] (Fig. 2, Tab. 2).

MMM\JUUL'

Table 2

LC-MS OF 5,5’-(R-DIYLBIS(SULFANEDIYL))
BIS(N-(R,-IDENE)-3-(THIOPHEN-2-YLMETHYL)-
4H-1,2,4-TRIAZOLE-4-AMINES)

Substance, No. | Precise weight Peak ofisrf)?:/llgl]ol-nrr/l;)lecular
Ia 672 673
Ib 761 762
Ic 761 762
Id 761 762
Ie 686 687
If 686 687
Ig 775 776
Th 775 776
Ii 775 776

On chromato-mass-spectra of the Ia substance (Fig. 3)
(formula is C;;H,gN;0,S,, M 672) there is observed a peak
of a pseudo-molecular ion [MH]* m/z 673.

On the 'H NMR-spectrum of 5,5’-(butane-1,4-diyl-
bis(sulfanediyl))bis(N-(3,4-dimethoxybenzylidene)-3-
(thiophen-2-ylmethyl)-4H-1,2,4-triazole-4-amine) (Fig. 3)
there are apparent signals of the methylene groups pro-
tons which are fixed in the form of a singlet at 9.78 m
of h (2H) protons of an aromatic cycle, in the form of
doublets at 7.51 (2H), 7.40 (2H), doublet 7.10 (2H), sig-
nals of tiophen ring which are registered in a range in
the form of two doublets at 7.32 m of h (2H) 6.89 m of
h (2H) and a triplet (2H, 7.04 m of h), protons of me-
thyl group are fixed in the form of singlet at 3.82 m of h
(12H), the methylene groups are registered in the form
of singlet at 3.79 (4H), tripletat 3.12 (4H) and 1.71 (4H).
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Fig. 3. IH NMR-spectrum of 5,5"-(butane-1,4-diylbis(sulfanediyl) )bis(N-(3,4-dimethoxybenzylidene)-
3-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-4-amine) (Th)
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CONCLUSIONS 3. Work in the creation of new biologically active subs-

1. There were synthesized new 5,5"-(R-diylbis(sulfanediyl)) tances continues. Compounds tested primary scree-
bis(3-(thiophen-2-ylmethyl)-4H-1,2,4-triazole-4-amine. ning of biological activity.

2. The structure of synthesized compounds was established Conflict of Interests: authors have no conflict of

by the modern physical and chemical methods of analysis).  interests to declare.
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