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Abstract:
In this paper substituted 1,2,4-triazoles were synthesized from ethyl

glycinate, the synthesis route pass through substituted thiosemicarbazides

or 1,3,4-oxadiazoles. Ethyl glycinate prepared from glycine, which was

treated with HCl gas in absolute ethanol to give ethyl glycinate

hydrochloride, which then treated with dry ammonia in methylene

chloride to give the free glycine ester. Treatment of ethyl glycinate with

substituted benzaldehyde gave the corresponding Schiff base, which were

converted to hydrazide by their reaction with hydrazine hydrate in

ethanol. The hydrazides were treated with carbon disulfide in ethanolic

potassium hydroxide to give substituted 1,3,4-oxadiazole. Treatment of

the oxadiazoles with primary amines or hydrazine hydrate gave 3,4,5-

trisubstituted 1,2,4-triazole. Hydrazides were converted to substituted

thiosemicarbazides by their reaction with ammonium thiocyanate, which

then treated with sodium hydroxide solution to give 3,5-disubstituted-

1,2,4-triazole.

The structures of the synthesized compounds were established by

physical and spectral methods.
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اوكسادایازول الى ١.٣.٤تحویل الثایوسمیكابازیدات المعوضة و 
ثایول-٣زولاترای١.٣.٤–ثنائیة البدائیل – ٤.٥بدائل / - ٥

ا.م.د. خالد محمود داود
التربیة كلیة/جامعة الموصل 

ملخص البحث :
ترایــازول مــن كلایســینات الاثیــل -٤،٢،١تــم فــي هــذا البحــث تحضــیر عــدد مــن معوضــات 

اوكسادایازول. حضر كلایسینات الاثیل من -٤،٣،١من خلال تكوین الثایوسیمیكاربازید او  وذلك

الكلاســین حیــث تــم تفاعلــه مــع غــاز كلوریــد الهیــدروجین فــي الایثــانول المطلــق لیعطــي ملــح اســتر 

الكلایسین، واعطى تفاعل الملح المتكون مع غاز الامونیا الجافة في كلورید المثیلین، كلایسینات 

ثیــل، تـــم مفاعلـــة كلایســـینات الاثیـــل مـــع معوضــات البنزالدیهایـــد لتعطـــي قواعـــد شـــیف المقابلـــة. الا

حولت الاسترات الناتجة الى هیدرازیدات من خـلال مفاعلتهـا مـع الهیـدرازین المـائي فـي الایثـانول. 

انولي تـم مفاعلــة الهیدرازیــدات مــع ثنــائي كبریتیــد الكــاربون فــي محلــول هیدروكســید البوتاســیوم الایثــ

ترایـازول -٤،٢،١اوكسادایازول المعـوض. كمـا تـم تحویـل الاوكسـادایازولات الـى -٤،٣،١لیعطي 

ثلاثـي التعـویض مـن خـلال تفاعلهـا مــع عـدد مـن الامینـات او الهیـدرازین المـائي. حولــت -٥،٤،٣

الهیدرازیــدات الــى معوضــات الثایوســیمیكاربازیدات مــن خــلال مفاعلتهــا مــع ثایوســیانات الامونیــوم 

-٤،٢،١ثنـــائي التعـــویض -٥،٣والتـــي تـــم مفاعلتهـــا مـــع محلـــول هیدروكســـید الصـــودیوم لتعطـــي 

شخصت المركبات المحضرة بالطرق الفیزیاویة والطیفیة.ترایازول.

Introduction :
The substituted 1,2,4-triazoles are five membered ring heterocyclic

compounds, which draw the attention of the research workers due to their

biological activities. It was found that compound (1) has antifungal

properties(1), and compound (2) acts as anticancer agent(2). Substituted

1,2,4-triazoles(3) show activity against tuberculosis triazolam (3) used as

hypotic drug(4) and anti-inflammatory agent(5).
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In agricultural field some substituted 1,2,4-triazoles, show activity

against(6) aphids, or act as plant growth regulator(7).

Substituted 1,2,4-triazoles were synthesized from substituted

thiosemicarbazides by their reaction with sodium hydroxide solution(8),

4-amino-3,5-diphenyl-1,2,4-triazole was synthesized by heating acid

hydrazide to 200 C(9). Substituted thiosemicarbazide was treated with

some esters in presence of sodium methoxide in methanol to give

substituted 1,2,4-triazoles(10). In the present work the synthesis of 1,2,4-

triazoles from substituted thiosemicarbazides or from substituted

oxadiazoles is reported.

EXPERIMENTAL
All chemicals were purchased from Flucka and BDH Chemical Ltd.

The melting points were measured on an Electrothermal 9300

Engineering LTD and were uncorrected. IR spectra were recorded on

Infrared Spectrophotometer Model Tensor 27, Bruker Co., Germany,
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using KBr discs. UV spectra were recorded on Shimadzu Double-Beam

Spectrophotometer UV-210 A using chloroform as a solvent.

Ethyl glycinate hydrochloride (1)(11)

Dry HCl gas was passed through a solution of glycine (7.5 g, 0.1

mole) in absolute ethanol (50 ml) at (0-5 C), when salt formation was

completed, the white crystals formed, filtered and dried, m.p. 145-147 C

(lit. 145-146)(12), 90% yield.

Ethyl glycinate (2)

Ammonia gas was passed through a solution of ethyl glycinate

hydrochloride in methylene chloride with stirring. Ammonium chloride

was filtered and the solvent was evaporated to give colorless oil, yield

81%,  cm-1 1750 (C=O).

Ethyl arylidine glycinate (3,4)(13)

A mixture of ethyl glycinate (1 g, 0.01 mol), substituted benzaldehyde

(0.01 mole) triethyl amine (0.91 g) in ethanol (50 ml) was refluxed for (3)

hours, the mixture was filtered and the filtrate evaporated under reduced

pressure, Tables (1,2).

Synthesis of hydrazides (5,6)(14)

A mixture of compounds (3 or 4) (0.08 mole), hydrazine hydrate (20

ml, 0.4 mole) in ethanol (50 ml) was refluxed for (3 h). Evaporation of

the solvent under reduced pressure gave oily product, Table (1,2).

2-Arylidine methyl amino-1,3,4-oxadiazole-5-thiol (7,8)(15)

The hydrazide (5 or 6) (0.005 mole) was dissolved in ethanolic

solution of sodium hydroxide (0.28 g, 0.005 mole/70 ml ethanol), carbon
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disulfide (6 ml, 0.1 mole) was added slowly the mixture then refluxed for

(16 h). the solvent was evaporated under reduced pressure and the residue

was poured on crushed ice (30 g), the solution was acidified with dilute

hydrochloride acid and left to stand for (20 h) for complete precipitation,

the yellow solid was filtered, dried and recrystallized from ethanol,

Tables (1,2).

5-Arylidine methyl amino-4-alkyl-1,2,4-triazole-3-thiol (9-16)(16)

A mixture of compound (7 or 8) (0.01 mole), and the amine (0.03

mole) in ethanol (25 ml) was refluxed for (4 h), the solvent then

evaporated under reduced pressure, to give the corresponding triazoles,

Tables (1,2).

1-Arylidine amino acetyl thiosemicarbazide (17,18)(17)

A mixture of hydrazide (5 or 6) (0.013 mole), ammonium

thiocyanate (3 g, 0.039 mole) and hydrochloric acid (6 ml) in absolute

ethanol (40 ml) was refluxed for (22 h), the solvent was removed under

reduced pressure, the residue then added to crushed ice with stirring, the

precipitate formed, filtered, dried and recrystallized from ethanol, Tables

(1,2).

5-Arylidine methyl amino-1,2,4-triazole-3-thiol (19,20)

The substituted thiosemicarbazide (17 or 18) (0.005 mole) was

dissolved in 1.5% sodium hydroxide solution (20 ml), the mixture was

refluxed for (3 h), then the acidified with dilute hydrochloric acid with

cooling to (pH 6), the formed solid was filtered, dried and recrystallized

from ethanol-water, Tables (1,2).
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RESULTS AND DISCUSSION:
The synthesis of substituted 1,2,4-tirazoles was achieved by a

number of methods and starting from various compounds. In this work

glycine was used as starting material, which converted to its ethyl ester

via ethyl glycinate hydrochloride, the salt show absorption  cm-1 at 1750

(C=O). Ethyl glycinate was treated with substituted benzaldehyde to give

ethyl arylidine glycinate (3,4), compound (3) show absorption  cm-1 at

1612 (C=N) and 1730 (C=O), max 332 nm n-* transition. The esters

then converted to acid hydrazides (5,6), hydrazide (5) show absorption 

cm-1 at 3422 (N-H), 1682 (C=O) and 1624 (C=N), max 360 nm n-*

transition. The reaction of hydrazide (5 or 6) with carbon disulfide in

ethanolic potassium hydroxide to give the corresponding 1,3,4-

oxadiazoles (7,8), through the following mechanism(15):

Oxadiazole (7) show absorption at  cm-1 1641 (C=N), 1163 (C=S)

acid 1050 (C-O-C), max 336 nm n-* transition. The oxadiazole then

converted to the substituted 1,2,4-triazoles (9-16).

Triazole (9) show absorption at  cm-1 1631 (C=N) and 1190 (C=S),

max 350 nm (n-* transition). Substituted thiosemicarbazides (17,18)

NN

O
R S

H

NN

O
S

-
K

+
R

NN

O
R SH

NN

O SH

S
-
K

+

R

H

_

KOH
R C

O

NH NH2 C

S

S

+ R C

O

NH NH C S
-
K

+

S

R C

O

N N H

C S
-
K

+

S
H

H2S

H+



Khalid M. Daoud et al.

354

were synthesized from hydrazides (5,6) by their reaction with ammonium

thiocyanate / hydrochloric acid, the thiosemicarbazide (17) show absorption

at  cm-1 1668 (C=O), 1632 (C=N) and 1210 (C=S), max 330 nm (n-*

transition). The thiosemicarbazides (17,18) were cyclized to substituted

1,2,4-triazoles (19,20) by sodium hydroxide, through the following

mechanism(18).

1,2,4-Triazole (19) showed absorption at  cm-1 3358 (N-H), 1636

(C=N) and 1230 (C=S), max 312 nm (n-* transition).

Physical and spectral data are listed in Tables (1,2).
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Scheme (1)

Table (1): Physical data of compounds (3-20)
Comp.

No.
Molecular
formula

R Ar
Yield

%
m.p.
(C)

3 C11H13NO2 - Ph 73 Oily
4 C11H12NO2Cl - 3-ClC6H4 85 Oily
5 C9H11N3O - Ph 80 Oily
6 C9H10N3OCl - 3-ClC6H4 75 Oily
7 C10H9N3O - Ph 90 145
8 C10H8N3OCl - 3-ClC6H4 82 151
9 C10H11N5S NH2 Ph 60 183-185

10 C10H10N5SCl NH2 3-ClC6H4 63 105-108
11 C16H15N5S PhNH Ph 55 148-153
12 C16H14N5SCl PhNH 3-ClC6H4 57 159-161
13 C14H18N5S (CH3)3C Ph 78 175-177
14 C14H17N5SCl (CH3)3C 3-ClC6H4 73 210-212
15 C16H22N5S CH3(CH2)5 Ph 70 130-132
16 C16H21N5SCl CH3(CH2)5 3-ClC6H4 72 95-97
17 C10H12N4OS - Ph 60 199-201
18 C10H10N4S - 3-ClC6H4 66 214-217
19 C10H11N4OSCl - Ph 42 71-73
20 C10H9N4SCl - 3-ClC6H4 30 158-161
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Table (2): Spectral data of compounds (3-20)

Comp.
No.

IR  cm-1, KBr U.V.
EtOH,
max

C=O N-H C=N C-O-C C=S

3 1730 1612 332
4 1738 1610 325
5 1682 3422 1624 360
6 1670 3395 1636 356
7 1641 1050 1163 336
8 1643 1014 1182 348
9 1631 1190 350
10 1639 1207 314
11 1646 1183 343
12 1635 1217 318
13 1624 1210 320
14 1641 1186 312
15 1654 1175 304
16 1637 1194 306
17 1668 1632 1210 330
18 1670 1650 1198 360
19 3358 1636 1230 312
20 3422 1652 1225 340
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