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Abstract. Derivatives of 1,2,4-triazole-5-thiones are heterocyclic compounds with thiol-thione grouping. This
assumes tautomeric transformations of 1,2,4-triazoline-5-thione to 1,2,4-triazole-5-thiol. 3-(Morpholinomethyl)-4-
phenyl-1/-1,2 4-triazole-5(4/1)-thione (II) exists in two tautomeric forms (Ila and IIb). This conducts the reaction of
(II) by two reaction centers (by NH or SH groups). The presence of substituents in the 1,2,4-triazole ring promotes
the reaction of substitution in the core of 1,2 4-triazole. During the alkylation or acylation of substituted 1,2,4-
triazol-5(4H)-thione (II) the acceding group may be attached to either nitrogen atom or a sulfur atom. Thus
alkylation with ethyl bromoacetate, methyl iodide and/or butyl bromide in alkaline media gave the corresponding S-
alkylated compounds (IIT), (IV) and (V) respectively. While acylation of triazole (II) with benzoyl chloride in the
presence of triethylamine yielded the N-acylated derivative (VI). The structures of the synthesized compounds were
confirmed by elemental analyses, IR and H' NMR spectra.

Introduction. Search and development of highly biologically active compounds and other practically
useful substances and materials is one of the priorities of organic chemistry. In this regard, a promising is
the use of a systematic approach, including a targeted synthesis of potentially biologically active
substances, the determination of its structure, chemical modification and bioscreening. A decisive role in
the chain plays clectronic and spatial structure of the synthesized compounds, which determine its
reactivity, tendency to tautomeric transformations and biological activity [1].

Among the variety of classes of organic compounds that exhibit a wide range of biological activity
leading place saturated heterocycles. Among the heterocyclic derivatives found many hundreds of highly
drugs, pesticides, plant growth regulators, and many other substances and materials with application
properties. The combination of hydrocarbon fragments and single hetero cyclic or polycyclic system gives
those compounds of a number of properties that reflect the particular carbocyclic moiety and a heteroatom
functions. Hetero significantly affect the reactivity of neighboring atoms can be included in the w-¢lectron
system are structural elements of o-skeleton. In constructing heterocyclic system often use nitrogen,
oxygen, sulfur, phosphorus [2].

Currently, there is an increased interest in the nitrogen-containing heterocyclic compounds having
piperidine ring and heterocyclic systems combining different loop nature heteroatoms (morpholine,
triazole, thiadiazole, triazoltion, oxadiazole, etc.) or different carbo- and heterocycles. This attention is
due to the fact that among them found effective painkillers, antispasmodics, antidepressants, anticho-
linergics, blockers and other biologically active compounds. As a result of research in a number of
heterocyclic derivatives, a whole cluster of painkillers, having as a framework the piperidine ring (lidol,
morferidin, prodin, promedol prosidol, kazkain, Rihlokain). Among structurally related compounds found
drugs with anti-inflammatory action (flazolon) psychotropic properties (haloperidol Benperidol). A
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compound fused to various cycles, continue the structural number of physiologically active substances -
teforin anticholinergic medication, analgesic morphine agonists (oksilarfon) and antagonists (nalorphine,
naloxonge) [3-6].

In recent years, we had the idea of the piperidine ring as an important component of the fragment of
immunomodulation drugs. This, in particular, in the example of the preparation Rihlokain which test data
in oncological practice exerts a synergistic effect with respect to cytostatics and acts as an immuno-
modulator and antitumor drugs prolongator [7].

Among the derivatives of 1,2 4-triazole compounds are also found with antitumor propertics,
antifungal and sedatives, moreover, a number of compounds known as tranquilizers and substances with
analgesic and anti-hypoxic action [1, 8].

Combining piperidine, morpholine fragments with other heterocycles (triazole, oxadiazole) may lead
to new reaction centers and changing dictary properties. In the course of our research efforts towards the
preparation of new compounds containing the morpholine ring, since several biological activities have
reported in morpholine derivatives, have been described here on the synthesis and reactions of new
compounds containing the 1, 2, 4-triazole ring as well as morpholine ring.

The starting compound, 3-(morpholinomethyl)-4-phenyl-1H-1,2 4-triazole-5(4H)-thione (II), was
synthesized by the reaction of (morpholil-1-yl)-acetic acid thiosemicarbazide (I) with potassium
hydroxide solution [9].
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According to IR spectroscopic data of the original compound (II) which has triazoline-5-thione
specture, the observation of C=S stretching band of 1240 cm™ and the absence of an absorption about in
2600-2550 cm™ region cited for SH group have proved that this compound was in the thionic form (IIb) in
the solid state. The IR spectrum of triazole (II) showed attributable bands for NH group at 3100 cm™, for
C=N group at 1650 cm™ and for aromatic group at 1455-1500 cm™.

It is well known that alkylation of 1,2.4-triazole-5-thione derivatives with alkyl/arylalkyl halides or
alkyl haloester gave the corresponding thioether derivatives. Therefore alkylation of 3-(morpholino-
methyl)-4-phenyl-1H-1,2 4-triazole-5(4H)-thione (II) with ethyl bromo acetate in the presence of
potassium carbonate gave ethyl 2-(5-(morpholinomethyl)-4-phenyl-4H-1,2 4-triazol-3-ylthio)acetate (I11I).

The IR spectrum of compound (ITT) showed attributable bands for C=0 ester group at 1730 cm™ and
for C=N group at 1630 cm™. In the IR spectrum of compound (II), the absorption band of C=S group was
absent which elucidate that the alkylation reaction was occurred at the sulfur atom.
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The H' NMR spectrum of compound (III) showed signal at & 4.0 ppm characteristic for S-CH,. The
cthyl protons resonate at ¢ 4.1 and 1.3 ppm characteristic for CH, protons (quarter).

The absence of signals in the region 4.5 -5.5 ppm clucidate that the alkylation reaction was occurred
at the sulfur atom.

Similarly alkylation of (II) with methyl iodide and / or butyl bromide in the presence of triecthylamine
gave 4-((5-(alkylthio)-4-phenyl-4H-1.2 .4-triazole-3-yl)methyl)morpholine (IV) and (V).

Table 1 — The H-NMR spectra of some synthesized compounds in CDCl,

Compound (IT) Compound (IIT) Compound (VI)
Group S value Group S value Group S value
1H, NH 11.25 5H, Ar 7.1-7.5 10H, Ar-H 7376
8H, Ar-H 7.4-7.5 2H, N-CH, 4.09 2H, N-CH, : 4_3'
2H, N-CH, 33 2H, S-CH, 4.04 4H, 2-CH, 2'1
4H, 2-CH, 2.3 4H, 2-CH, 22 6H, 3-CH, 1'7
6H, 3-CH, 1.4 6H, 3-CH, 1.5 ’

The IR spectra of compounds (IV) and (VI) showed attributable bands for C=N groups at 1605-1615
cm™ and for phenyl groups at 1520-1540 cm™.

In the IR spectra for the alkylated compounds the absorption bands characteristic for C=S group were
absent, this means that the alkylation reaction occurred at the sulfur atom and not at the nitrogen atom.

Acylation reaction of (II) with benzoyl chloride in dry benzene in the presence of triecthylamine
produced the N-acyl derivative (VI).

The IR spectrum of (3-(morpholinomethyl)-4-phenyl-5-thioxo-4,5-dihydro-1H-1,2.4-thiazol-1-
yl)(phenyl)methanone (VI) showed attributable bands for C=0 acyl group at 1730 cm™, for C=N group at
1620 cm™, for phenyl group at 1575-1600 cm™ and for C=S group at 1235 cm’".

Table 2 — Physical data of the new compounds

Comp. n(}.p. Formula (M. wt) Calculated/found
No C C H N (@] S
il 183-184 C13HsN,4OS (276.10) 56.50/56.25 5.84/5.66 20.27/20.02 5.79 11.60
I 254-255 C7H,,N,058 (362.14) 56.33/56.01 6.12/5.96 15.46/15.76 13.24 8.85
v 109-110 C14,HgN4OS (290.12) 57.91/58.04 6.25/6.42 19.29/19.04 5.51 11.04
v 238-240 C17HyuN,4OS (330.43) 61.41/60.96 7.28/7.01 16.85/16.55 481 9.64
VI 240-241 C10H20N40,S (381.43) 63.14/63.56 5.30/5.04 14.73/14.21 8.41 8.43
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Experimental

Synthesis ethyl 2-(5-(morpholinomethyl)-4-phenyl-4/-1,2,4-triazol-3-ylthio)acetate (I1I). To a
solution of triazole (II) (0.01 mole) and anhydrous K,CO; (0.01 mole) in 30 ml acetone was added ethyl
bromo acetate (0.011 mole). The reaction mixture was heated at 55-60 "C with stirring for 6 hrs., after
filtration the solvent was removed under vacuum and the solid product was filtered off and crystallized
from ecthanol to give white crystals of ethyl 2-(5-(morpholinomethyl)-4-phenyl-4H-1,2 4-triazol-3-
ylthio)acetate (III).

Synthesis 4-((5-(alkylthio)-4-phenyl-4H-1.2.4-triazole-3-yl)methyl)-morpholine (IV) and (V). To
a stirred solution of triazole (II) (0.01 mole) and triethylamine (0.01 mole) in absolute ethanol 20 ml, alkyl
halide (0.01 mole) namely methyl iodide and / or butyl bromide was added. The reaction mixture was
heated under reflux for 6 hrs. the solvent was removed under vacuum and the solid product was filtered
off and crystallized from proper solvent to give white crystals of (IV) and (V) respectively.

Synthesis (3-(morpholinomethyl)-4-phenyl-5-thioxo-4,5-dihydro-1H-1,2,4-thiazol-1-yl)(phenyl)-
methanone (VI). To a suspension of triazole (II) (0.01 mole) and triethylamine (0.01 mole) in dry
benzene 20 ml, benzoyl chloride (0.01 mole) was added. The reaction mixture was heated under reflux for
6 hrs. The solid product obtained after cooling was filtered off and crystallized from chloroform to give
white crystals of (3-(morpholinomethyl)-4-phenyl-5-thioxo-4,5-dihydro-1H-1,2.4-thiazol-1-yl)(phenyl)-
methanone (VI).
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3-(MOP®OJIHUHOMETW)-4-PEHWI-1H-1,2,4-TPHA30JI-5(4H)-THOHHBIH AJIKWJIJAEHRY
PEAKIIMSLIAPBI

M. A. lroceGaera, K. Kenic, JI. B. KaiimyxamGerosa, | III. C. AxmeroioBa |
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Tipexk ce3aep: MopdonuH, THOCEMHKAPOA3N, TPHA3OJ, IHKIJICHY.

Annotamust.  1,2.4-Tpuazon-5-THOHAAPABIH TYBIHABUIAPHl THOH-THONABI TONTACYBI Oap TETEPOIMKIII
KOCBLIBICTApFa kataapl. byn 3-(mopdommuomernm)-4-pennn-1H-1,2,4-tpuazon-5(4H)-ruounsy (1) exi Tayromepim
¢dopmana (Ila m IIb) xe3meceriHairin Olnmipeni »oHE OCHI KACHETI PEAKIIIAPABI €Ki PEAKIISIIBIK OPTAIBIKTAp
apKpLIBI XKYprizyre MyMmkiaaik Oepeni (NH memece SH Tomrap apxsuren). 1,2.4-Tpma3on cakmHAchIHAAQ OpBIHOA-
capmapasry Oomysr 1,2,4-TpHa30a1 AAPOCHIHAA OPBHIHOACY PCAKIMATAPHIHBIH KYpPYiHe ambm keieai. OphHOACKAH
1,2.4-tpuazon-5(4H)-tuoraet (1) aaxumaereH HEMECE AUMIIICTCH KE3AC CHYINI TOM a30T aTOMBIHA HEMECC KYKIPT
aToMblHAa Kochbuta amaapl. Ocpuraiima OpOMCIPKE KBIIKBUIBIHBIH 3THI 3(HpPIMEH, METHIHOIUI XOHE OpPOMIIbI
OyTHJIMCH CIATITIK OpPTaja ajkKmigeTeHae, cofikecinme S-amkwiaeHreH TysHabumap (IID), (IV) sxome (V) cuHTEs-
memmi. An 1,2,4-tpua3zon-5(4H)-tuouast (1) xmopasl OCH30MIMCH TPHITHIAMHAH KATHICBIHAA ALY, HOTIKCCIHAIC
N-anmmaeHreH TybsHIBHBL (VI) Oepail. ANBIHFAH KOCBUIBICTAPABIH KYPBLIbICTApHI 3deMeHTTIK Tanmay, UK xone
H-SIMP criekTpiaepMeH JonenncH 1.

PEAKIIMU AJIKWJINPOBAHUA
3-(MOP®OJHUHOMETHN)-4-PEHNJI-1H-1,2,4-TPUHA30JI-5(4H)-THOHA

M. A. Trocedaera, K. Kennc, JI. b, Kaiimyxamberona, [1II. C. Axmeronosa |

Kazaxckuit HaHHOHATBHBIN YHUBEPCHUTET UM. anb-DPapadbu, Amvarsl, Kazaxcran

KmoueBnie ciaoBa: MOp(oruH, THOCCMHKAPOA3HI, TPHA30N, UHKIH3ALHSA, S-aJTKATHPOBAHHC, N-aIlHIHpO-
BaHWE.

Annotamust. [Tpou3soansie 1,2.4-TpHas30-5-THOHOB OTHOCATCS K T€TEPOLUKINICCKIM COCTHHEHHAM C THOH-
THOJBHOH TPYNIIUPOBKOM. JTO IPEINOIaracT TayToMEpHbIc npespamenus 1,2.4-rpuazomuH-5-THoHa B 1,2, 4-TpHa-
3051-5-tH07. 3-(MopdommaomeTun)-4-hernn-1/-1,2 4-tpuazon-5(4H)-tuon (II) cymecTByer B ABYX TayTOMEPHBIX
¢dopmax (Ila u IIb). 1 310 MO3BOACT MPOBOIWTH PEAKLMHU IO ABYM pEaKUUMOHHBIM meHTpaMm (mo NH mm SH
rpynnam). Hamame 3amecturencii B xompue 1,2,4-Tpra3oma ciocoOCTBYET HEOTHO3SHAYHOMY MPOTCKAHHMIO PCAKITHH
3amemieHus B saape 1,2.4-tpuasona. [Ipu ankuiMpoBaHUM WM alMIMPOBAHUM 3aMeIIeHHOro 1,2.4-tpuaszon-5(4H)-
troHa (II) BcTymaromas rpymma MOKeT HPHCOSTHHATHCA THOO K aTOMY a30Ta, JHOO K aTOMY Cephl. TakmMm 00pas3om,
MPH ATKATHPOBAHHH 3THJIOBBIM 3()HPOM OPOMYKCYCHOH KHCIOTBL, MCTHIMOAWAOM H OPOMHCTHIM OYTHIOM B
IICJIOYHON CPEAC CHHTE3HPOBAHBI S-ankumuposannbic mpomssoansie (II1), (IV) u (V) coorBercTBeHHO. B TO Bpemsa
Kak ammupoBanue 1,2.4-tpuazon-5(4H)-trona (II) XmopuCThIM OCH30HIOM B MPHCYTCTBHH TPHITHIAMUHA MPHBEIIO
K N-amummposasaoMy npou3BogHoMy (VI). CTpyKTyphI HOIYUCHHBIX COCIMHECHHH OBIIH ITOATBEPKACHBI JAHHBIMH
snemeHTHOro ananmsa, UK u cnekrpos H-AAMP.

Hocmynuna 03.12.2015e2.
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