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 الخلاصة

 -4,3,1  مم   -5-ثحكمل/ نمممل  -2تممف  مما اممحث ثحضيممع تيممممع ضمم    مم      مم   
 ث ي  ثي زول.

ثضطت  ف ضلة بنزو نتعيل وثسمت  نتعيل  م  ث و سمكار از زثو  ب دم   ضم  ث ثفثما  لم او 
( 2,1(. تمف تي يمل ثحي ي  ثيم زو)   2,1ث ي  ثيم زول   -4,3,1ث منم   -5-ثحكمل/ ثايل -2ثحخلاك 

(  مم  لممفل 4,3  وممل( ث)ثمممل – 2-ث ي  ثيمم زول -4,3,1-ثحكمممل/  نمممل -N-  5كفيسمممن   ثحمم 
تف ضلهمم   مم  كلمم او لممف  ث)ثمممل  مما ثحكميمم ن ل. وتممف تي يممل ث)سممتعث  ثحن ت ممة ثحمم  ثحهم اثزيمم ث  

ا (    ثحهم اثزي  ثحك ئا  ا ث)وي ن ل. ثضط  تف ضل ثحهم اثزي ث     ثحبنزثح وه و   6,5ثحكق بلة  
(    كل او   ا م   2,1ث ي  ثي زول   -4,3,1(. بمنك  ثضط  تف ضل 8,7ث)وي ن ل ثحهم اثزون    

 مي كسمممما بنزثح وه ومممم      مممم   -ث)ثممممملو كل ايمممم  ث)سممممتمل وثحبنزويممممل ثو  مممم  ثحبنزثح وه ومممم /  مممم اث
 ( ضل  ثحت ثحا.13-16( و  9-12( و  18,17ثحي ي  ثي زول  

 وز حطعق ثحفمزي وية UVو  IRعة  طاف شخصت تعثكمب ثحكعكض   ثحكيم

 
ABSTRACT 

In this paper the synthesis of some 2-alkyl phenyl 5-substituted 

1,3,4-thiadiazole is reported, Benzonitrile and Acetonitrile were treated 

with thiosemicarbazide in presence of trifluroacetic acid to give 2-alkyl/ 

aryl -5- amino- 1,3,4- thiadiazoles (1,2), which was treated with 

ethylchloroacetate in methanol to give Ethyl N-(5-alkyl/phenyl -1,3,4-

thiadiazole-2- yl) glycinate (3,4), the resultant esters were converted to 

acid hydrazide (5,6) by their reaction with hydrazine hydrate in ethanol. 

Reaction of the hydrazides with benzaldehyde in ethanol gave hydrazones 
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(7,8). Thiadiazols (1,2) were treated with ethyl chloroformate, acetyl and 

benzoyl chloride or benzaldehyde/ p-methoxybenzaldehyde to give 

substituted thiadiazoles (17,18), (9-12) and (13-16) respectively. 
The structure of the synthesis compounds were confirmed by IR, 

UV. Spectra and physical means. 
 

Introduction 
Derivatives of 1,3,4-thiadiazole have been found to possess a wide 

spectrum of activities(1,2), thiadiazole were studied for anumber of 
pathological conditions including inflammation(3) or hypertension(4). The 
synthesis of substituted 1,3,4-thiadiazole has attracted attention due to 
their application as anti-inflammatory(5,7), analgesic(8,9), antimicrobial 
antibacterial(10-12), anticonvulsant(13,14), anticancer(15), antifungal(16,17) and 
plant growth regulating effect(18). Substituted 1,3,4-thiadiazoles were 
synthesis from thiosemicarbazide with carboxylic acid in concentrated 
sulfuric acid (19). 

 
 
 
 Also substituted 1,3,4-thiadiazole was synthesized by using ferric 

chlorid in ethanol with substituted thiosemicarbazide (20). 
 
 

 
 

          Whereas synthesis of 1,3,4-thiadiazol containing thiol group were 
.(21)with carbon disulphide obtained from reaction of  thiosemicarbazid 

 
 
 

    

 

Experimental 
The melting points were measured on an electro thermal 9300 

engineering LTD and are uncorrected, IR spectrum were recorded on 
infrared spectrophotometer model tensor 27, Bruker Co., Germany, using 
KBr discs. The U.V spectrum were recorded on UV-Visible Shimadzu 
1601spectrophotometer using ethanol as a solvent. All chemicals were 
purchased from Fluka and BDH chemical Ltd. 
 
2- Alkyl/ phenyl-5-amino -1,3,4-thiadiazole (1,2)(22). 

A mixture of acetonitrile/ benzonitrile (0.01mole), 
thiosemicarbazide (0.01mole,0.9g) in trifloroacetic acid (5ml) was 
refluxed for 8h the mixture cooled and poured on ice-water (15ml), the 
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mixture was neutralized with concentrated ammonia then left for 24h. the 
solid product was filtered off, dried and recrystallized from ethanol- 
water. Table (1). 

 

.(23)yl) glycinate (3,4) -2-thiadiazole-1,3,4-alkyl/phenyl -(5-Ethyl N 

A mixture of 2-aminothiadiazole (1,2) (0.01mole), ethyl 

chloroacetate (0.01mole,1.15g) and potassium carbonate(0.6g) in 

methanol (25ml) was refluxed for 5h, cool, the solid product was filtered 

off, dried and recrystallized from methanol- water. Table (1) 

 

.(23)yl) glycine hydrazid (5,6)-2-thiadiazole-1,3,4-alkyl/ phenyl  -(5 -N 

The ester (3or4) (0.03 mole) and hydrazine hydrate(0.03 

mole,1g)in ethanol (25 ml) were refluxed for 3h, the solvent was 

evaporated under reduced pressure, the hydrazide was washed with 

petroleum ether dried and recrystallized from methanol- water. Table (1)  

 

2-(benzylidene amino acetamido amin) 5- alkyl / phenyl – 1,3,4- 

.(24)(7,8) )zonesthiadiazole (Hydra 

To hydrazide (5 or 6) benzaldehyde (0.01mole,1g) in ethanol 

(25ml) was added followed by hydrochloric acid (3ml). The mixture was 

refluxed for 3h, cool and neutralized with dilute sodium hydroxide. The 

precipitate filtered off, dried and recrystallized from ethanol- water. Table 

(1)  

 

.(22)12)-thiadiazole (9 -1,3,4-acylamino  -5-alkyl /phenyl -2 

A mixture of thiadiazole (1 or 2) (0.01 mole) in dry pyridine (30 

ml) and acetyl chloride/ benzoyl chloride (0.01 mole) was refluxed for 4h, 

the mixture was left to stand at room temperature for 48h, the crystallized 

product was filtered off, dried and recrystallized from ethanol- water. 

Table (1) 

 

.(25)16)-Hydrazone(13 

To thiadiazole (1 or 2) (0.01 mole) in ethanol (8 ml) benzaldehyde 

or 4- methoxy benzaldehyde (0.03 mole) and sodium hydroxide (3g) were 

added with cooling and stirring, the mixture was refluxed for 1/2h, cool 

and neutralized with concentrated hydrochloric acid with cooling. The 

product was filtered and recrystallized from ethanol- water. Table (1) 

 

Ethyl -2- alkyl/ phenyl -5- (ethoxy carbonyl imino)- 4,5- dihydro- 

1,3,4- thiadiazole -3- carboxylate (17,18). 

Amixture of thiadiazole (1 or 2) (0.005 mole) in dry benzene (50 

ml) and ethyl chloroformate (0.02 mole,2.16g) was refluxed for 6h, the 
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solvent was evaporated under reduced pressure, the product was 

recrystallized from ethanol- water. Table (1) 

 
Results and Discussion 

1,3,4-Thiadiazole derivatives were synthesized from benzonitrile 

and acetonitrile by their reaction with thiosemicarbazide in trifluoroacetic 

acid which afforded 2-phenyl/ methyl-5- amino -1,3,4- thiadiazole (1,2) 

Scheme 1, the IR spectra of (1) show absorption at 1575 cm-1(C=N) and 

3445 cm-1  (N-H), λmax235,331nm. Thiadiazole (1,2) were treated with 

ethyl chloroacetate in methanol to give ethyl ester (3,4).The absorption 

band of the –(C=O) group appears in the 1742 – 1748cm-1 and the bands 

at 1640, 1634 cm-1 due to(C=N). The esters were treated with hydrazine 

hydrate in ethanol to give acid hydrazides (5,6). The IR spectra of 

compounds (5,6) showed the absence of C=O ester absorption and the 

C=O for hydrazides appear at 1680, 1675 cm-1 and for (C=N) at 1522, 

1600 cm-1. 

 Hydrazides (5,6) were converted to hydrazones (7,8) by their 

reaction with benzaldehyde in ethanol. In the IR spectra the absorption 

band of the (C=O) group appears at 1653, 1675 cm-1. thiadiazoles (1,2) 

were reacted with benzoyl chloride and acetyl chloride to give 

thiadiazoles (9-12), the (C=O) group in IR spectra appeared at 1653-1688 

cm-1. the hydrazones (13-16) were synthesis from 5-amino thiadiazole 

(1,2) with benzaldehyde or 4- methoxybenzaldehyde IR spectra of 

compound (13-16) showed absorption at 1629- 1693 cm-1(C=N). The 

reaction of (1,2) with ethyl chloroformate gave imino thiadiazole (17,18). 

The IR spectra showed absorption at 1744- 1754-1 for (C=O) group and 

1627- 1644cm-1 for (C=N). Table (1) 

 



 

Khalid M. Daoud  &  Shaima S. Ismaeel  &  Yassir S. Mohamad 

31 

R C N

NH2 NH C

S

NH2

TFA

N N

S

NH2R

(1,2)

a. CH3COCl

b. PHCOCl

(9-12)

N N

S

N CH ArR

ArCHO

EtOH
(13-16)

a.
b.PCH3OPh

N N

S

R

CO2Et

N CO2Et

2ClCO2Et

(17-18)

ClCH2CO2Et

CH3OH

N N

S

N CH ArR

NH CH2CO2Et

NN

S
R

(3,4)

N2H4

EtOH

NH CH2C

O

NHNH2

NN

S
R

C NPhor

(5,6)

CH2 C

O

NH N CH PhNH

NN

S

R

(7,8)

N N

S
NH2R C

O

R

Scheme 1

R= - CH3 , - Ph

Ar= - Ph , p-CH3O.C6H4

 



 

Synthesis of 2- alkyl/phenyl -5-Substituted 1,3,4-Thiadiazoles. 

32 

Table (1): Physical and UV, IR Spectra Data of Synthesised Compound. 
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