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Aim. It is known that drugs based on the 1,2,4-triazole have a wide spectrum of biological activities.They are effective cardioprotectors,
hepatoprotectors, anti-oxidants, which are widely used in cardiology practice. So this class of heterocyclic compounds has all the attributes of
relevance.

Methods and results. We have synthesized new 2-(5-(phenoxymethyl)-4-R -1,2,4-triazol-3-ylthio) acetate acid and its salts. We have used
complex physical and chemical methods of analysis to establish the structure of the synthesized compounds. The chemical properties and diuretic
activity of synthesized compounds have been studied. The relation between the structure of obtained salts and their biological effect has been
set. Compounds with strong diuretic activity have been found among the newly synthesized compounds.

Conclusion. This fact testifies to further study and introduction into medical practice as the original drugs.

Cunres Ta aiypernuna ais 2-(5-(penoxcumerni)-4-R -1,2,4-Tpiazon-3-inTio)aneraTHux KUCJIOT Ta iX coJiei

10. M. Kyuepssuii, A. I’ Kannaywenxo, €. C. IIpyeno

Binomo, mo mikapckki mpemnapard Ha OcHOBI 1,2,4-Tpia3oiy BONOIIIOTH OIMPOKHUM CIIEKTpOM Oi0J0TiyHOl Aii, 30KpeMa — 1e epeKTUBHI
KapIiompOTEeKTOPH, IenaToNpPOTEKTOPH, aHTHOKCHAAHTH, 110 IIHPOKO 3aCTOCOBYIOThCS B KapAioNoriuyHii mpaktumi. Tomy neil kiac
TeTePOIMKITITHUX CIOIYK BOJIOI€ yciMa O3HAKaMH aKTyalbHOCTI.

Hamu cunresosano HoBi 2-(5-(penokcumernn)-4-R -1,2,4-Tpiason-3-inrio)anerarHi KUCJIOTH Ta iX coli. 3 METOI0 BCTAHOBJICHHS Oy/I0BH
CHHTE30BaHUX CIOJIYK OyB BUKOPHCTaHMIT KOMIUIEKC CydacHHUX (Di3UKO-XiMIYHMX METO/IB aHaITi3y. A TaKoX BUBYEHO IXHi XiMiUHi BIaCTHBOCTI Ta
IlypeTH4YHY aKTUBHICTh. BCTaHOBIIEHO B3a€MO3B’ 130K MK OyI0BOIO OTPUMAaHHX COJIEH Ta IX JOCIiIKYBaHOO Ji€r0. Cepel HOBUX CHHTE30BaHUX
PESUYOBHH 3HA/IEHI CIIOMYKH 3 BUPAXEHOIO AIypEeTUYHOI0 aKTUBHICTIO, IO CBIYUTH MPO MONAIIBIII TOCITIKEHHS 3 METOIO BIIPOBAKCHHS B
MEIMYHY MPAKTHKY K OpUTiHAIBHI JIKapCchKi 3aCO0M.

Knrwuoei cnosa: 1,2,4-mpiazon, diypemux, opeaniunuil cunmes.
3anopizekuii meouunuii ycypnan. — 2014. — Ne6 (87). — C. 101-104

Cunres u Juyperuyeckoe aeicreue 2-(5-(penokcumernin)-4-R -1,2,4-rpuazon-3-uiaTHo)aleTATHBIX KHCJIOT,
a TaKiKe HX coJiei

10O. H. Kyuepsswiii, A. I Kannaywenko, E. C. Ilpyeno

VI3BeCTHO, 4TO JIEKapCTBEHHBIE penaparsl Ha OcHOBe 1,2,4-Tpra3oia 00J1aJatoT LIMPOKUM CIEKTPOM OHOIIOTHYECKOTO ICHCTBYS, B YACTHOCTH
—9T0 3¢ PEKTUBHBIE KApHONPOTEKTOPBI, FEMATONPOTEKTOPbI, AHTHOKCHIAHTBI, KOTOPBIE ITMPOKO PUMEHSIOTCSI B KApIHOJIOTHUECKOH MTPaKTHKE.
[TosTOoMy aHHBII KiTacc TeTePONUKINYECKAX COSJUHEHUH 001a1aeT BCeMH IPH3HAKaMH aKTyalbHOCTH.

Hamu cuntesupoBanbl HOBBIE 2-(5-(peHokcumeTn)-4-R -1,2,4-TpUazon-3-uITHO)alETATHBIE KUCIIOTHI, & Takke uX coau. C menpo
YCTaHOBJICHUS CTPOCHUSA CUHTE3UPOBAHHBIX COC}IHHGHHﬁ 6])1.]'1 HMCI10JIb30BaH KOMITJIEKC COBPEMECHHBIX (bPI3PlKO—XI/IMl/I'~leCKI/IX MCTOJ0B aHAJIHU3a.
A TaxKe N3y4eHbl HX XMMHUUECKHE CBOMCTBA U INyPETHIECKast akTHBHOCT. YCTAHOBJICHA B3aNMOCBSI3b MEKTy CTPOSHHEM TTOIyYEeHHBIX COJeit
U MX MCCIIeyeMbIM AeiicTBIeM. Cpeli HOBBIX CHHTE3MPOBAHHBIX BEIICCTB HalICHBI COCIMHEHHUS C BHIPAKCHHOM Iy PETHYECKON aKTHBHOCTBIO,
4TO CBUACTEIILCTBYET O ﬂaﬂbHeﬁLﬂHX HCCIICN0BAHUAX € LIEJIbIO BHEAPCHU B MEJUITUHCKYO ITPAKTUKY B KAYE€CTBE OPUTMHAJIbHBIX JICKAPCTBEHHBIX
CpEICTB.

Knrwouegwie cnosa: 1,2,4-mpuason, ouypemux, opeanuiecKuii CUHmMes.
3anopostcckuit meduyunckuil yxcypran. — 2014, — Ne6 (87). — C. 101-104

he delay of water and salts in the body is an often side The aim of our study was the purposeful search for new highly

effect in many pathological conditions, such as congestive
heart failure, kidney disease, liver cirrhosis, etc. This leads to
swelling and fluid accumulation in body cavities, particularly in
the abdominal cavity (ascites), pleural one, and other. Modern
pharmaceutical market has 5 pharmacological groups of drugs
that exhibit diuretic effect.

It is known that drugs based on 1,2,4-triazole have wide range
of biological effects, in particular it is effective cardioprotective
and hepatoprotective drugs, antioxidants, which are widely used
in cardiology practice[2]. However, there are currently no drugs
of this heterocyclic system with high diuretic indicators. There-
fore, the study of diuretic properties of 2-(5-(phenoxymethyl)-
4-R -1,2,4-triazole-3-ylthio)acetic acids and its derivatives is an
important task for all scientists around the world.
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efficient and low-toxic, biologically active substances among the
number of 2-(5-(phenoxymethyl)-4-R -1,2,4-triazole-3-ylthio)
acetic acids and its derivatives, which show diuretic effect, and
also the determination of communication between biological
activity and chemical structure.

Materials and methods

The feasibility of the synthesis of 2-(5-(phenoxymethyl)-4-R -
1,2,4-triazole-3-ylthio)acetic acids has been drawn based on the
literature review[3, 6, 7].

The above mentioned acids have been obtained by reacting
5-(phenoxymethyl)-4-R -1,2,4-triazole-3-thiones[5] with
monochloroacetic acid and the addition of equimolar amount
of sodium hydroxide in dimethylformamide medium.
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Figure 1. Scheme of synthesis of 2-(5-R,-4-R -1,2,4-triazole-3-ylthio)acetic acids and its salts.

Sodium, potassium and ammonium salts of
2-(5-(phenoxymethyl)-4-R -1,2,4-triazole-3-ylthio)acetic acids
(4-6, 12-13, Tab. I) have been synthesized by reacting the cor-
responding acids with ammonia, sodium or potassium hydroxide
in an aqueous medium followed by evaporation of the solvent
(Fig. 1). The dry residue has been crystallized from ethanol.

Aluminum, zinc, copper and iron (II) salts of
2-(5-(phenoxymethyl)-4-R -1,2,4-triazole-3-ylthio)
acetic acids (7-11) have been obtained by reaction of
2-(5-(phenoxymethyl)-4-R -1,2,4-triazole-3-ylthio)acetic acids
with corresponding sulfates (Fig. 1).

Salts of 2-(5-(phenoxymethyl)-4-R,-1,2,4-triazole-3-ylthio)
acetic acids with organic bases (12-17, Table. 1) (morpholine, pi-
peridine, methylamine and diethylamine) have been synthesized
by reacting starting materials in the ethanol medium, followed
by evaporation of the solvent. Physical and chemical constants
of salts (4-17) are shown in Table 1. [6].

Study of some physical and chemical properties of the synthe-
sized compounds has been carried out according to the methods
listed in the State Pharmacopoeia of Ukraine (SPU, edition 1).
The melting point has been determined by capillary method
(2.2.14) with instrument PTP-m.

Elemental composition of new compounds has been found
in elemental analyzer ELEMENTAR vario EL cube (standard
is sulfonamide).

IR spectra have been recorded in potassium bromide tablets
(substance concentration is 1%) with spectrophotometer Specord
M-80 in the region of 4000-500 ¢m™ (scanning conditions:
program 3.0, the time constant — T = 3 s, scan time 33 min).

NMR spectra have been recorded with spectrophotometer of
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nuclear magnetic resonance «Varian VXR-300», the solvent is
DMSO-D6, an internal standard is tetramethylsilane.The data
has been deciphered with computer program ADVASP 143,

2-(5-(phenoxymethyl)-4-R -1,2,4-triazole-3-ylthio) acetic
acids (1-3)

0.01 mol of sodium hydroxide has been added to 0.01 mol so-
lution of corresponding 5-(phenoxymethyl)-4-R  -1,2,4-triazole-
3-thiones in 30 ml of DMF. The solid components have been
dissolved by heating and then 0.01 mol of monochloroacetic
acidhas been added. The mixture has been heated for 5 hours,
cooled, the precipitate has been filtered off, the filtrate has been
evaporated to the dry residue which has been recrystallized
from ethanol. They are white crystalline substances which are
sparingly soluble in water, soluble in organic solvents, alkaline
solutions and solutions of alkali metals hydrogen carbonates.

Sodium and potassium 2-(5-(phenoxymethyl)-4-R -1,2,4-
triazole-3-ylthio)acetates (4-6)

A mixture of 0.01 mol corresponding 2-(5-(phenoxymethyl)-
4-R -1,2,4-triazoles-3-ylthio)acetic acid and 0.01 mol of
potassium or sodium hydroxide in 30 ml of water have been
evaporated in a water bath. The dry residue has been crystal-
lized from ethanol. They are yellow (4.6) or red (5) crystalline
substances which are easily soluble in water, slightly soluble
in organic solvents.

Ammonium 2-(5-(phenoxymethyl)-4-R -1,2,4-triazole-
3-ylthio) acetates (12-13)

A solution of 0.01 mol corresponding 2-(5-(phenoxymethyl)-
4-R -1,2,4-triazole-3-ylthio)acetic acid has been evaporated in
30 ml 0f 25% ammonia solution. Obtained 12-13 compounds are
white crystalline precipitate which is soluble in water, sparingly
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Table 1

Physical and chemical constants of 2-(5-(phenoxymethyl)-4-R -1,2,4-triazole-3-ylthio) acetic acids and its salts
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12,81(1H,c,N?), 6,86-7,29
(5H, m, -C H,), 4,19-5,15 (2H,
1. H H 112-114 | C, H.N,O,S | 72 |49,75| 4,19 | 49,80 |4,18 M,—CHZ—)?152,68(1H,C,-OH)§ 1,25+0,25 | 98,71 |2,09+0,21(91,39
1715
12,81(1H,c,N2),
7,08-7,30(5H, m, -C.H,), 4,20-
2. |CH,| H [122124| C H,N,OS | 96 |53,13| 5,16 | 53,23 5,15 5,35 (2H, m, -CH,-); 1,29+0,12 | 101,62 |2,12+0,28 | 92,41
12,75(1H,c,-OH),
1,33 (3H, 1, -CH,); 1708
12,81(1H,¢,N2), 7,09-7,65(5H,
3. |[CH,| H 15-117 | C_H.N,0,S | 93 (59,65| 4,44 | 59,81 (4,43 | m,-CH,),4,09-5,39 (2H, m, | 1,32+0,29 | 104,12 |2,24+0,19| 97,60
-CH,-); 12,79(1H,c,-OH); 1721
7,09-7,67(5H, m, -CH,),
4. |CH,| Na |190-192|C,H, N,NaO,S | 95 [56,21| 3,87 (56,19 |3,88| 4,03-5,27 (2H, m, -CH,"); 1,44+0,09 | 113,36 |2,32+0,16|101,45
1340/1555
6,89-7,63(5H, m, -CH,), 4,02-
5. |CH,| K |265-267| C,,H KN,O,S | 86 |54,01| 3,71 |53,81|3,72 5,35 (2H, m, -CH,"); 1,40+0,15 | 110,12 (2,28+0,23| 99,36
1360/1535
6,95-7,31(5H, m, -CH,),
6. |CH;,| K [300-302| C,,H KN,O,S | 89 (47,01 4,25 | 47,11 |4,26| 4,02-5,34 (2H, m, -CH,-); 1,47+0,19 | 115,89 (2,55+0,26 111,20
1,29 (3H, 1, -CH,); 1370/1545
7,12-7,65(5H, m, -C.H,), 4,11-
7. |CH,| Fe |188-190|C,H,FeN,OS,| 91 |5522( 3,81 | 55,44 3,83 5,32 (2H, M, -CH,-); 2,19+0,09 | 172,16 | 3,84+0,12|167,52
1375/1580
7,10-7,61(5H, m, -C.H,), 4,22-
8. |CH,| Zn |[198-200|C,H,N,OS,Zn| 97 |54,89( 3,76 | 54,73 3,78 5,40 (2H, m, -CH,-); 1,89+0,15 | 149,10 |3,05+0,19|133,19
1340/1592
6,90-7,61(5H, m, -C_ H,), 4,14-
9. |CH;| Al [183-185|C,H,AINOS, | 94 (58,39( 4,05 | 58,44 | 4,04 5,31 (2H, m, —CHZ—);613510/1550 1,59+0,21 | 125,53 [2,57+0,32|112,33
12,87(1H,c,N2); 7,01-7,34(5H, m,
10.| H Cu |230-232 |C,H,,CuN,OS,| 92 |44,24( 3,41 |44,63|3,40|-C.H,), 4,20-5,17 (2H, m, -CH,");| 1,8520,24 | 145,51 |3,23+0,36|141,12
1325/1590
7,90-7,32(5H, m, -CH,),
1. |CH,| Zn |255-258 |C,H,N.OS,Zn| 95 |48,54| 4,35 (48,04 |4,34| 4,10-534 (2H, m,-CH,-); 2,26+0,13 | 178,23 |3,95+0,17 (172,69
1,32 (3H, 1, -CH,); 1330/1515
12,93(1H,¢,N2); 7,13-7,29(5H,
12.| H NH, |161-163| C,H,N,0.S | 88 [46,87| 502 |46,80|5,00| m,-CH,), 4,02-5,14 (2H, m, | 2,06+0,27 | 162,46 |3,66+0,37 (159,82
-CH,-); 1340/1595
6,92-7,63(5H, m, -C,H,),
4,05-5,34
13.|CH, | NH, |138-140| C_H,N,O,S | 91 |56,90| 5,04 |56,97 | 5,06 (2H, m, others -CH,); 1,91+0,32 | 150,12 |3,30+0,21|143,97
1345/1605
12,88(1H,c,N?), 6,89-7,34(5H,
M, -C,H,), 4,06-5,17 (2H, m,
14.| H |CHNH,| 173-175| C_H N,O,S | 92 |47,94| 543 | 48,64 |544 -CH:—);52,87(3H, 1,-CH.); 2,10+0,16 | 165,44 | 3,65+0,25(159,21
8,29 (2H,c, -NH,);1350/1630
mor- 12,90(1H,c,N2); 6,91-7,36(5H, m,
15.| H h 182-184| C.H,N,O,S | 89 (52,23 5,71 |51,12|5,72|-CH,), 4,03-5,15 (2H, m,-CH,7); | 2,58+0,22 | 202,98 |4,50+0,20 (196,53
phol. 15' 120 44 6l 15 2
1372/1595
6,90-7,34(5H, m, -C.H,),
16. | C,H, | piperid. | 188-191 | C,H,N,O,S | 93 |57,55| 6,94 |57,12|6,92| 3,32-534(2H, m, -CH,-); 1,85+0,11 | 145,87 | 3,19+0,15(139,25
1,34 (3H, T, -CH,); 1340/1605
6,95-7,29(5H, m, -C_H,),
diethyla 3,36-5,30 (2H, m, -CH_-);
171 CHg | " m. [ 185-187 | C . H,N,OS | 90 54,74 7,14 | 55,71|7,15 1,32-1,63(3H,T,-CH§); 2,31+0,08 | 181,58 [4,11+0,16|179,69
1335/1640
18. Control 1,27+0,08 | 100,00 |2,29+0,15|100,00
19. Hydrochlorothiazide 2,32+0,17 | 182,40 |3,91+0,16|171,00
20. Furosemide 3,34+0,38 | 263,20 |6,63+0,42|289,60
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soluble in ethanol. Compounds 12-13 have been recrystallized
for the analysis from ethanol.

Aluminum, zinc, copper (I1), iron (II) tris or bis(2-(5-
(phenoxymethyl)-4-R1-1,2,4-triazole-3-ylthio) acetates) (7-11)

0.03 mol of potassium (sodium) hydroxide has been added
to 0.03 mol solution of corresponding 2-(5-(phenoxymethyl)-
4-R -1,2,4-triazole-3-ylthio)acetic acid in 30 ml of water, dis-
solved with heating and then 0.01 mol of A1 (SO,), or 0.02 mol
ZnSO,, CuSO,, FeSO, have been added in reaction mixture.
The white formed (A", Zn*"), green (Cu?*), brown (Fe*") color
precipitates have been filtered off and washed with ethanol,
dried (7-11, Table 1).

Morpholin-4-ium, piperidinium,methanaminium and
dietylammonium 2-(5-(phenoxymethyl)-4-R -1,2,4-triazole-
3-ylthio) acetates (14-17)

A solution of 0.01 mol corresponding 2-(5-(phenoxymethyl)-
4-R -1,2,4-triazole-3-ylthio)acetic acid, 0.01 mol of the appro-
priate organic base (morpholine, piperidine, monoethanolamine)
and 50 ml of methanol was left for 24 hours, the reaction
products have been filtrated. They are yellow crystalline com-
pounds soluble in water, slightly soluble in ether, chloroform.
Synthesized compound have been recrystallized for the analysis
from ethanol.

The experimental biological part

The study of synthesized compounds’effects on renal function
has been carried out on outbred white rats weighing 129-197
g by the method of E. B. Berkhin[1]. Compounds have been
administered at a dose of 1/10 LD50. The amount of urine has
been taken into account every hour for 4 h. The amount of urine
which provided a control group of animals (they didn’t receive
the compounds) has been taken as 100%. Research and analysis
of the experimental data have been performed in comparison

with standard diuretics - hydrochlorothiazide and furosemide.
The results of experimental studies are presented in Table 1.

Results and discussion

In the IR spectra of the synthesized compounds asymmetric
and symmetric accumulations of carboxyl group are present in
the 1310-1375 cm™ and 1535-1630 cm™ wavenumbers’ intervals
and accumulations of carbonyl groups are in the 1708-1721 cm.
NMR spectra are characterized by the presence of 5 proton
signals (multiplet) of the phenyl substituent at 6,86-7,65 ppm,
the protons signals of hydroxyl radicals (singlet) at 12,68-12,79
ppm and the proton signals of methylene groups are at 3,32-
5,40 ppm [4].

From the experimental results of the biological activity, we
see that there is a dependency of the pharmacological action on
the structure. The increasingof diuretic effect occurs with the
movement from salts of inorganic bases to the salts with cation
of organic nature.

The extension of substances’ biological activity by obtaining
new compounds is one of the main prospects for further research-
es. A special problem of the further study is the performance
of chemical, analytical, pharmacological and technological
research to create potential dosage forms from the most active
compounds.

Conclusions

The 17 new compounds have been synthesized. Their structure
has been confirmed by complex use of modern physical and
chemical methods of analysis.

The studied derivatives of 2-(5-(phenoxymethyl)-4-R -1,2,4-
triazole-3-ylthio)acetic acids show diuretic activity.

The most pronounced diuretic effect has morpholin-4-ium
2-(5-(phenoxymethyl)-1,2,4-triazole-3-ylthio)acetate which
exceeds the result of a reference drug hydrochlorothiazide.
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