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1,2,4 - TRIAZOLIN - 3 - TIYONLARDAN ELDE EDILEN BAZI
TiYOURE TUREVLERININ SENTEZ VE KARAKTERIZASYONLARI

SYNTHESIS AND CHARACTERIZATIONS OF SOME THIOUREA
DERIVATIVES FROM 1,2,4 - TRIAZOLINE - 3 - THIONES

Tikay KUCUKG{IZEL* - Sevim ROLLAS* - Mert ULGEN*

SUMMARY

A number of N - substituted - N'- [ 4 - (4- methyl / phenyl - 2,4 - dihydro - 3H - 1,2,4 -
triazole - 3 - thione - 5 - y1} phenyl] thiourea derivatives were obtained by the reactions of
5- ( 4- aminophenyl)-4- methyl- 2,4 - dihydre- 3H-1,2,4- triazole -3- thione with methyl,
allyl, phenyl and p- bromopheny! isothiocyanates; and alse by the reactions of 5- (4-
aminophenyl) - 4- phenyl - 2,4 - dihydro-8H-1,2,4- triazole - 3 - thione with methyl, ethyl,
allyl, cyclohegzyl, phenyl and p - chlorophenylisothiocyanates. The structures and purity of
synthesised compounds were confirmed using GV, IR and MASS spectroscopic techniques.
Compounds (V ¢, d, i, j ) exhibited no molecular jon peaks in the mass spectra were also
confirmed with elemental analysis.

OZET

Cegitli N - stibstitiie - N' - [ 4 - { 4 - metil / fenil- 2,4 - dihidro - 3H - 1,2,4 - triazol - 3
- tiyon - 5 - i) fenil] tiyoiire tiirevleri, 5- { 4- aminofenil) - 4 - metil- 2,4 - dihidro - SH- 1,24
-triazol- 3- tiyonun metil, allil, fenil ve p- bromofenil izotiyosiyanatlara, 5- (4-aminofenil )- 4
- fenil- 2,4 - dihidro- 3H - 1,2,4 - triazol - 3 - tiyonun da metil , etil, allil, siklohegzil, fenil ve
p - klorofenil izotiyosiyanatlara katimiyla kazamldi, Sentez edilen bilegiklerin yapilan ve
gaflillan UV, IR ve MASS spektroskopik yéntemleri ile aydinlatildi. Kiitle spektrumunda
molekitler iyon piki vermeyen bilegiklerin (Ve, d, ij) yapilani ayrica elementel analizle
kamtland:.
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INTRODUCTION

" Both thiourea and diphenylurea derivatives are known to exhibit
significant tuberculostatic (1,2,3) and antiviral (4} activities respectively.
Certain 1,24 - triazole derivatives have also the similar effects (5,6,7). In
addition, antibacterial activities of thioureas (8,9) and 1,2,4 - triazoles
(10, 11, 12 antifungal activities of 1,2,4- triazoles (13,14); and’ also
hypoglycaemic activities of some 1,2,4- triazoles (15, 16, -17) and
antihypertensive effects of 1,24 - triazolyl thiourea derivaties ( 18,19)
have been reported. In a structure - activity relationship study, Galabov
and his co - workers (4) showed that the aniviral activity of
diphenylthiourea derivatives was due to the - NHC (=S} NH- function in
the molecule and that the positive / negative changes in this activity
depended on its substitutents. The compounds Va - j have the same
pharmacophoric group. Morever, the fact that the compounds IVa and
IVb had positive response against Candida albicans and Candida
tropicalis (14) supports the possible antimicrobial activities of compounds
Va - j. These all prompted us to combine the thiourea moiety with 1,2,4 -
triazole structure to design more potent drugs. Therefore, we undertook
the synthesis of N - substituted - N- [4 - ( 4 — methyl / phenyl - 2,4 -
dihydro - 3H-1,2,4 - triazole - 3 - thione - 5 - y1) phenyl] thiourea
derivatives. We now report these ten 1,2,4 - triazole derivatives having
different alkyl / aryl groups and the thiourea moiety in the structure
(Figure 1).
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Figure - 1 : Synthetic route for N — allyl - N' [ { 4 — methyl — 2,4 — dihydro
—3H -1,2,4 - triazole — 3 — thione — 5 — y! } phenyl ] thicurea derivatives.
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MATERIALS AND METHODS

Materials and Instruments : The chemicals used in the
experiments were purchased from Merck Company. All melting points
were recorded on a Buchi 510 melting point apparatus and uncorrected.
Laboratory solvents were predried using standard procedures. IR spectra
were recorded on a Perkin - Elmer 240 spectrometer as KBr pellets. Mass
spectra were obtained on KRATOS MS - 9/ 50 Double Focussing Mass
Spectrometer. Elemental analysis was performed on a CEST MOD 110
Analyser. UV spectra were recorded on a Shimadzn UV 254
spectrometer (Img/ mL in ethanol).

Methods

Preparation of ethyl - p- ( benzolyamino) benzoate (I) : To a
solution of Benzocain (0.03 mol in diethylether), was added dropwise
benzoyl chloride (0,03 mol in diethylether). The precipitate was filtered
and washed with water. The product was recrystallised from ethanol
(20).

Preparation of p- ( benzoylamino) benzoic acid hydrazide
(D) : A mixture of I ( 0.011 mol} and hydrazine hydrate { 0.185 mol) was
refluxed at 110 - 130°C for 45 min. To this mixture was added ethanol (10
mL) and was further refluxed for one hour. The precipitate was filtered
and washed with water and ethanol (21) [ Yield : 71 % ; m. p. : 235° C].

Synthesis of 1 - [ p- ( benzoylamino) benzoyl ] - 4- alkyl / aryl
thiosemicarbazides ( III a - b) : II ( 0.0075 mol) in ethyl alcohol ( 90
mL) was heated for 15 min. To this mixture was added isothiocyanate
(0.0075 mol) and further heated for 1.5 hours. The white precipitate was
several times washed with ethanol (22). [ Yield : 92.2 % ; m. p. : 239°C for
1- [p- (benzoylamino) benzoyl] - 4 - methylthiosemicarbazide (IIla) and

“yield : 86 % ; m. p.: 260°C for 1- [ p- ( benzoylamino) benzoyl ] - 4 - phenyl
thiosemicarbazide (I1Ib}]

Synthesis of 4,5 - disubstituted - 2,4 - dihydro- 3H - 1,2,4 -
triazole - 3 - thiones (IV a- b) : A mixture of IIla or IIIb (0.004 mol)
and NaOH solution ( 12 mL, 2N) was refluxed for 4 hours. On cooling, it
was solidified ( sodium salt of IV a-b). This was dissolved in water and
acidified with concentrated HCL The precipitate was washed with water
and was recrystallised from ethanol (14) [ Yield: 89.8 %; m. p. : 180° C
for 5- ( 4 - aminophenyl) - 4 - methyl - 2,4 -dihydro - 3H -1,2,4- triazole -
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3- thione ( IVa) and yield : 65.1% ; m. p. : 282 -288 °C for 5- ( 4-
aminophenyl)- 4- phenyl - 2,4 - dihydroe - 38H-1,2,4- triazole - 3- thione
(IVh).

Synthesis of N - substituted - N' - [4 - ( 4- alkyl/ aryl - 2,4 -
dihydro- 3H -1,2,4 - triazole -3- thione -5-yl } phenyl] thioureas (Va
- §).# IVa or IVb (0.003 mol), methanol (10 ml) and dioxane ( 5 mL) were
heated and added to isothiocyanate ( 0.003 mol). The reaction mixture
was refluxed for 4 hours. The solvent was then evaporated and the crude
product was recrystallised from ethanol.

RESULTS AND DISCUSSION

The present method yielded the desired N - Alkyl / aryl - N'- [4- (4-
methyl/ phenyl-2,4 - dihydro- 8H -1,2,4 - triazole -3- thione-5-y1) phenyl]
thiourea derivatives in a pure state according to the route presented in
figure 1.

Table - 1 : General structure and substituents of N - alkyl /arly - N'~ [ (4

- methyl - 2,4 - dihydro - 3H - 1, 2, 4 - triazole - 8 - thione - 5 - yl ) phenyl ]
thiourea derivatives

N—— N-R
RZ"NHE NH‘@-LN
R1
Compound R 1 ) Rz . R 3
va -CH, . .cH, H
Vb CH, -CH,-CH-=CH, H
.Vc ’ ‘ch3 . 'CsHs H X .
vd -CH, -C4H, Br (p.) -CSNH C¢H, Br (p.)
Ve - CH; -CH, H
VE © -CeHs -CH H
Vg -CHs;  -CH,-CH=CH, H
Vh -CoHl; -Gty H
Vi -CeHls -CeH; H
Vi -CeHs -CeHs ClL(p.) H
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In the synthesis of 1,2,4 - triazoline -3- thiones, basic cyclization
procedures has been employed ie heating 1- acyl-4- alkyl /
arylthiosemicarbazides in alkaline ( 14, 28, 24, 25). In the present work
this method was also carried out. In addition, following benzoylation of
benzocaine, protection of amino group was achieved during the following
two reactions. Free amino function (IV a-b) was re - gained by the effect
of heating and alkaline used in the cyclization of III a-b to give IVa-b.
Thus, compounds carrying different substitutents at the fourth position
of triazole ring and the terminal nitrogen of thiourea (Va-j) became
possible to be synthesized. The compound IVb was previously
synthesized by Rollas with the reductive bleavage of the azo compound
with excess of hjrdrazine hydrate (20, 26). Since this method required a
multistep reaction, the more economic former method was employed.

HN— | o ' o
SJ\NJ—@N:N CH HN—N
3 W NN /u_@

l!! ' H3C N~ N =Nz ' _S J\h‘l ‘ .2
| Cels R

CHNT—CHy oL
H3CI N)"', : . R: C6H5
s .

In-order to synthesize substituted thiourea derivatives, the amine
compounds have been reported to be reacted with a variety of
isothiocyanates in various solvents such as ethanol, benzene, DMF,
acetone, o - dichlorobenzene, pyridine : water (1:1) and dioxane
(1,2,3,8,9,18,19,23,27). In the present study, dioxane: methanol (1:2) was
tried and proved useful. Of Va - j series, all compounds, except compound
Vi, reported in the present work were original. However, Vi was
previously prepared with a different procedure (23,28). In these studies,
a number of thiosemicarbazides were obtained by reacting p -
aminobenzoicacid hydrazide with various isothiocyanates. Basic
cyclizations of these thiosemicarbazides were then carried out to give Vi,



29 MARMARA ONIVERSITESI ECZACILIK DERGISI

CONHNH, conmu-g-na-n , : ff‘
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The melting points, yield, elemental analysis, UV and IR spectra,
and mass fragments of compounds ( Va - j ) are given in table 2.

The maximum absorption at 253 - 259 nm is a characteristic of
1,2.4 - triazoline - 3 - thiones ( 29, 30). There is also a batochromic shift
as a third absorption maxima because of increased aromaticity. IR
spectra of compounds Va-j showed that the characteristic absorption

bands of thiolactam C=S, aromatic C=C and triazoline C=N are in line
with the literature values (9, 14, 20, 24, 26) (table 2). The thiourea C=5
(1310 - 1340 e¢m-L); thiourea and 1,2,4- triazoline -3- thione N - ( 3200 -
3360 cm-1) absorption bands are also consistent with the literature
(9,31). In addition, the presence of absorption bands between 1180 and
1195 em-l and the lack of an absorption band at 2600 em™! due to SH
function verifies the thione form of 1,2,4- triazoline structures. Of the
compounds Va - j, the ones which have aromatic ring in Ry position did
not give the molecular ion peaks in mass analysis ( Table 2). In those
cases, the elemental analysis confirmed the structure. However, all the
compounds showed similar fragmentation patterns as observed
previously for either thioureas or 1, 2, 4 — triazoline ~ 3 — thiones (32)
such as losing the pertinent RoNHg or RyNCS from the molecular ion.
More detailed Mass findings will be described elsewhere. The
pharmacological activity of compounds Va-j are currently under
investigation. ‘

1H - NMR of compound Vf : DMSO - d6 /TMS , (ppm) 1.1 (s, 3H,
CH,); 3.42 - 3.45 (q, 2H, CHy); 7.18 - 7.64 (m, 9H, Ar - H); 7.84(s, 1H,
thiourea N - H); 9.48 (s, 1H, thiourea N' - H); 13.98 (s, 1H, triazoline N -
H) (figure 2).
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Figure - 2 : 10 - NMR Spectrum of Compound Vf.
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