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INTRODUCTION 
t 

Phenylurea derivatives are known for their larvicidal activity and are 

found to be stable in soil and waterl-4. Sernicarbazide derivatives have 
* 

been reported to be antitubercular5, fungicides6, bactericides7. As an 

extension to previous investigtionss-10, special attenrion was drawn to 

2-thiophenecarboqlic acid a i d e  and its reactions. to prepare a series of 

new urea derivatives containing thiophene moiety. 
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2-~hio~henecarbox~l ic  acid azide 1 was prepared by reaction of 2- 

thiophene-carboxylic acid chloride with sodium azide. Acid azide 1 

underwent hydrolysis on boiling with water to give sym-N-N'-di[2- 

thienyl] urea 3, those infrared spectrum showed YNH at 3300-3270 cm-1 

and yc=0 diarylureal at 1640-1 630 cm-l. 

lH-NvlR spectrum of 3 showed signals at 6 = 6.5 (t, 2H, C-4, C-4', 

protons of thiophene ring), 6.7-6.8 (m, 4H, C-3, C-5, C-3', C-5', - 
thiphene protons), 9.7 (s, 2H, 2Wi).  

On boiling 1 with dry benzene for 2 h, the isocyanate 2 was formed. 

Treatment of 2 with aniline, p-touldine, p-anisidine, p-chloro-aniline or 

hydrazine hydrate gave the corresponding N,N'-aryl-thienyl-urea 

derivatives 4a-e, respectively. 

The infrared spectra of 4a-e revealed ~ N H  at 3 3 00-3260 cm-l, YC=O in 

diarylureasl at 1650- 1630 cm-l. 

IH-NMR spectrum of 4b showed 6 = 2.3 (s, 3H, CH;), 6.5 (t, IH, C-4, 

thiophene proton), 6.7-7.1 (m, 4H, aromatic protons) , 7.3-7.5 (m, 

2H, C-3, C-5, thiophene protons) , 8.2 (s, IH, NH) and 9.5 (s, lH, 

NH). u 

IH-NMR of 4c showed signals at 6 = 3.7 (s, 3H, OCH;), 6.5 (t, lH, C- . 
4), 6.7-6.9 (m, 4H, aromatic protons), 7.4-7.6 (m. 2H, C-3, C-5), 8. 5 

(s. lH, NH) and 9.5 (s, lH, NH). 
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lH-NMR of 4d showed signals at 6 = 6.6 (t, lM, C-4), 6.7-6.9 (m, 2H, 
C-3, C-S), 7.2-7.5 (m, 4H, aromatic), 8.8 (s, IH, NH) and 9.6 (s, IH, 

NH). 

The base catalyzed decomposition of ]I with aromatic amines namely 

aniline, p-toludine, p-anisidine, p-chloroaciline and !ydrazine hydrate 

afforded the corie~ponding anilides 5a-c and the tnienoyl hyalr7ide 5e. 

The structure of 5a-e was established by comparison with authentic 
F 

samples prepared via reaction ol. 2 'hiophenecarboxylic acid chloride 

with the above mentioned amino compounds. 

The infrared spectra of 5a-e showed ~ N H  at 240-3300 ern-1 and y c = ~  
at 1640- 1630 cm-I. The acid hydrazide 5e reacted with phenylisocynate 

and phenylisothiocynate to give the semicarbazide derivatives 6a,b 

which cyclized to corresponding triazoles l 7 4  b through boiling with 

2N NaOH. 

1.R spectrum of compound 6a showed YNH at 3300-3270 cm-1 and 
0 
I I 

y-C-NH at 1680-1670 cm-l. 

1.R spectrum of 6b showed at 3300-3270 cm-l and -ycXs at 1500- - 
1450 cm-I. 

1.R spectrum of compound 7a showed ~ N H  at 3200-2850 cm-1 and y 
c=o at 1650-1 620 cm-1, while 1.R spectrum of 713 showed y c , ~  at 

1460-1440 cm-1. and y c = ~  at 15 10 c m l ,  and at 3300-3230 cm-1. 
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lH-NMR of 7b showed signals at 6 = 1 3 (t, IH, C-4, thiophene 
proton), 7.2-7.3 (m, C-3 ,  C-5, thiophene protons) and 7.4-7.6 (m, 5H 

aromatic protons). 
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EXPERIMENTAL 

All melting points are uncorrected. The ZR-spectra were measured on 

Perkin-Elmer spectrophotometer 297 using KBr water technique, 

analysis, IH-T\SIMR and mass spectra were carried out by the Micro- 

Analytical Unit, Cairo University. 

2-Thiophenecarboxylic acid nzide 1 

To a cold solution of 2-thiophenecarboxylic acid chloride in acetone (50 

ml), sodium azide (0.01 5 mol), in the least amount of water, was added 

under stirring. The stirring was continued for half an hour. The reaction 

mixture was poured onto ice cold water. The obtained oil was extracted 

with benzene (50 mi). The extract was dried with anhydrous calcium 

chloride. The acid azide 1 extract was used directly for the following 

reactions. 

Syrn. N,N'-di[2-thienyl] urea 3 

The acid azide extract was treated with water (2 ml). The mixture was 

refluxed for one hour. After concentration, the soIid formed was fiItered 

off and recrystallized from methanol (Table 1). 

Reaction of aromatic amines with isocynatz: Formation of urea 

derivatives J= 

The acid a i d e  extract was boiled for two hours. To the boiled solution, 

the requisite amine (0.01 inol) was added. The solution was stirred at 

room temperature for 4 hrs. The solid product formed was filtered off 

and recrystallized from ethanol (Table 1). 
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Reaction of acid azide 1 with aromatic amines: Formation of 

anilides 5 a  

a) A mixture of the acid azide extract 1, and the requisite amines (0.01 

mol) was boiled under reflux for 2 hrs. The solution was 

concentrated . and the solid formed was filtered off and 

recrystallized from methanol (Table 1). 

b) To a solution of 2-thiophenecarboxylic acid chloride in benzene (30 - 
ml), the appropriate amine (0.01 mol) and pyridine (2 ml) were 

added. The solution was refluxed for 2 hrs. M e r  concentration and 

cooling the product was filtered off, washed with diluted HCl and 

crystallized from methanol to give 53-e [M.ps. undepressed when 

addmixed with samples prepared by the method a]. 

Reaction of 5e with phenylisocyanate and phenylisothiocyanate: 

Formation of semicarbazide derivatives 6a.b 

To a solution of 5e (0.01 mol) in 30 ml of absolute ethanol, the 

appropriate isocynate (2 ml) was added dropwise. The reaction mixture 

was refluxed for 2 hrs. After cooling, the solid obtained was filtered off 

and recrystallized from ethanol (Table 1). 

Formation of Triazoles 7 0  

f i 

A suspension of the semicarbazides 6a,b (0.01 moll in 15 ml 2N NaOH 

was refluxed for 6 hrs. The reaction mixture was cooled and then 

neutralized with dilute acetic acid. The solid formed was filtered off, 

washed with water and recrystallized from ethanol (Table 1). 
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S c h e m e  ( 1 )  
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