
AL-Qadisiya Journal For Science Vol .18 No.2  Year2013 

168 
 

Studying  Characterization of  Some  New Heterocyclic  Derivatives 

that Synthesized from 2-Aminobenzothiazole Derivatives 

 
Ali Fataah Naasr  Al- Hussainy         Faze Abd Al.Hussaine Al-Rmahi 

ali_fatah2007@yahoo.com 

Department of Chemistry, College of Education for Girls 

University of Kufa 

Iraq  - Najaf 
ABSTRACT 

     This research including preparation new derivatives  for heterocyclic 

compounds  are (1,3 benzothiazole), (1,3oxazpine) ,and(imidazolidin-4-one). The 

process synthesis in us research divided into two major pathways.: First , synthesis 2- 

amino benzothiazole derivatives [   6-acetyle -2-amino benzothiazole (A1)and  

[6,'6]biphenyl thiazolyle [2,2']di amine (B1) ]  from p-amino acetophenone and 

benzidine respectively  .Second pathway , with some aldehydes subsisted ,amin group 

of benzothiazole reacted  to form Schiff's base  compounds that enter reaction with 

phathlic anhydride to produced ( 1,3 Oxazpine) derivatives (As3,As4,B3), and with 

(valine) amino acid to form imidazolidin-4-one heterocyclic (As5).The reactions 

followed up by using Thin Layer Chromatographic method (TLC) to perform the 

reaction ,as well as, characterizing new derivatives by using FT-IR and (C.H.N.S) 

measurements for these compounds. 

         : Introduction 

     Fused heterocyclic compounds are very important compounds partially because of 

their pharmacological properties which include wide applications in medicinal 

chemistry [1]. Substituted 1,3-benzothiazole derivatives are an important class of fused 

heterocyclic compounds. 

    2-Amino benzothiazole constitute an important class of heterocyclic compounds. In 

recent year analogues attracted strong interest due to their useful biological and  

pharmacological  properties, such as anti-tumor, anti-microbial, anthelmintic, anti-

leishmanial, anti-convulsant and anti-inflammatory [2,3] . The chemistry of the carbon-

nitrogen double bond plays a vital role in the progress of the chemistry science[4]. 

Benzothiazole compounds that contain Schiff's base  have been used as fine chemicals 

and medicinal substrates and  because their electronic coordination properties 

expressed very important class of ligands in complexes chemistry [ 5]. 

    As well as ,(1,3Oxazpine) cyclic is important class of seven membrane  

heterocyclic compounds exactly, which prepared from Schiff's base  and Anhydrides 

by cycloaddtion method to imino group (-N═CH-) [6].In this work we synthesized  

new heterocyclic derivatives contained benzothiazole ring and (1,3)oxazpine or 

(imidazolidin-4-one)ring. 
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Experimental Section 

    All the chemicals used were supplied by Merck, Fluka and BDH chemicals. 

FTIR spectra were recorded on  SHIMADZU – FTIR 8400  Fourier transform 

infrared spectrophotometer using KBr discs. Melting point were determined in 

open capillaries on Thomas Hoover apparatus and were uncorrected .Finally, 

used C.H.N.S measurements . 

Synthesis Methods: 

Line 1  

Preparation 2-amino benzothiazole derivatives: 

1-preperation 6-acetyle,2amino benzothiazole (A1)       [7]. 

    Dissolved (0.03 mole, 4.055gm) 4-amino acetophenone and (0.06 mole ,4.56 

gm)from NH4SCN in (70 ml) glacial acetic acid .Cooled the mixture to (0-9)oc  by  ice 

bath ,then added  drop - wise ( 1ml )  Br2  liquid  that dissolved in 30 ml glacial acetic 

acid  . The  reaction was stirred with maintaining  the reaction temperature bellow 

10oc.After the addition was complete leaved the reaction  (2hr)  with stirrer ,  and  the  

progress  of  the reaction was monitored by (TLC) .  Pall yellow precipitate appear in 

bellow of round . The solids were filtered off and then washed first with glacial acetic 

acid and then with water .The filtrate was dilute with 500 ml of water ,neutralized to 

pH 7  to  8 , and  then cooled overnight in the refrigerator  to  allow  the  product  to  

precipitate .The product was filtered ,washed with cold water and dread , 

recrystallized from ethanol and THF .Pale yellow product and yield % 78.12 (4.5gm) 

M.p:(244) oc. 

2-Preperation [6,'6]biphenyl thiazolyle [2,2']di amine) (B1)  [7]. 

    Same the method that used above used in preparation this compound but , the 

Benzidine (0.01mole, 1.84 gm) ,  mole of NH4SCN was  double(0.04 mole, 3.o4 gm) 

and Br2 (0.7 ml) after the addition was complete and the reaction performed by TLC 

technique ;the mixture was diluted with water . Then, NaOH solid added to make the 

mixture basic . The white –yellow precipitate will appear . Cooled  overnight in the 

refrigerator  to  allow  the  precipitate to increase . Filtrated and washed with water to 

free from NaOH residue .Finally ,dried and recrystallized from benzene and ethanol 

(50:50). Yield % 73.8(2.2gm ) M.p: (266)oc  [8] . 

Line 2 

General method of preparation of Schiff's base s.  [9] 

Preparation  ((As1)),((As2)) 

    Dissolved (0.5 g, 0.0026 mol) of 6-acetyle- 2-amino benzothiazole in (20ml) 

absolute ethanol and added 3drops of  Glacial acetic acid  .The aldehyde( 0.0026 mol) 

that dissolved in( 15 ml) was added and refluxed with stirring  at (75oc) for (8-10 hr). 

After the reaction was completed the precipitates were obtained by dried the solvent 

by vacuum freezing drier devise or by air. The Physics properties and yield 

percentage listed in the table (3) and (5). 
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Preparation N2,N2'-bis(4-(dimethylamino)benzylidene)-6,6'-bibenzo [d] thia 

-zole-2,2'-diamine ((B2)) 

    The synthesis Schiff's base  of compound (B1)  is same the procedure above with 

same mole (0.0026 mole, 0.775gm) that dissolved in( 20ml) of DMSO with (3) drops 

of G.A.A .Then refluxed with double mole of (4,N,N dimethyl benzaldehyde ) 

(0.0052 mole, 0.774gm)  that dissolved in(10 ml) DMSO  . Dried solvent  with  

frizzing drier devise .The orange precipitate  was obtained  by recrystallization from 

Benzene . FTIR and Physics properties and yield % listed in table (3)and (5). 

Preparation of Oxazpine's compounds (( As3 , As4 , B2 )) [12]  : 

   Preparation (As3) , (As4) all oxazpine cyclic compounds in this work prepared by 

same the  method : Dissolved ( 0.001mole) of Schiff's base  and (0.001 mole ) from 

Pathlic anhydride in (40 ml)of  dry benzene and the mixture was refluxed (5 - 7 hr.) at 

(60 oc) . The compounds purified by recrystallization from ethanol . The compound ( 

B2 ) was prepared in the same method but the mole of phathlic anhydride is double 

(0.002).  FTIR and Physics properties and yield % listed in the table (3)and (5). 

Preparation of 1-(5-acetylbenzo[d]thiazol-2-yl)-2-(2,4-dichlorophenyl)-4-

methyl-1H-imidazol-5(2H)-one  ((As5)) .[13 ] 

    A mixture of  Schiff's base  (As1) (0.001mol ,0.347gm) and valine (0.001mole, 

0.089gm)  in  (20) ml  absolute ethanol   was refluxed  for (12 hr.)  then dried by air. The 

precipitate was  purified by   recrystallization from ethanol. FTIR and Physics properties 

and yield % listed in the table (3)and (5). 

 

Results and Discussion : 
Heterocyclic compounds that contains benzothiazole and pyrazole or oxazpine cycles 

are important class because their biological and industrial properties. .So that we 

prepeared this compound and identification by spectrum technician as FTIR spectrum 

and CHNS analyses additionally to Physics properties . 

Line 1 

Preparation and Identification  of compounds  (A1) and (B1) :     

    Synthesized amino benzothiazole derivatives (A) and (B) by Thiocyanogen [7]  by 

used substituted aromatic primary amines (4-amino aceto phenone and benzidine)  

with ammonium thiocyanate and by exist the Br2 liquid that dissolved in G.A.A . will 

occur the cyclization and produced (A)and (B) . FTIR spectra and physical properties 

of the prepared compounds in this work ( line 1) are listed in table (1) and table (5). 
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Scheme (1) :synthesis 2-amino benzothiazole derivatives 
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Line 2 

Preparation and Identification Schiff's base  compounds (As1) ,(As2),(B1): 
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Schiff's base compounds that synthesized is produced by the condensation between 

the amino group of 2-amino benzothiazole derivativesand   and  substituted  

aldehydes by nucleophile substitution mechanism  of  carbonyl group  the  reaction  

represented by scheme (2).F.T.IR . of compounds of this line and Physics properties 

are listed in table (2) and (5).  

 

 Note:  There is toutomarism conversation (Keto  form >==< Enol form)  may be take 

place  in 6-acetyle-2amino benzothiazole  and their derivatives that prepared in this 

work  because it has keto  group and electron  pair may be enter  in resonance and 

resulted this state[5,12,8] .So the hydroxyl group appear in(3400~) in the FTIR spectrum  

.       

Other Keto ν 

C=O)) 

Aliphatic 

ν (C-H) 
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)1-table 2 : FTIR of Schiff's base s compounds  (cm 
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Scheme (2):synthesis Schiff's base s and heterocyclic compounds 
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Scheme (3): Synthesis Schiff'sbase (B2) and Oxazpine's heterocyclic  

compounds(B3). 

 

 

 

 

Preparation and Identification  compounds  (As3) (As4),(As5) and (B3) : 
 From Schiff's base  that prepared  ; synthesized new (1,3) Oxazpine  by (2+5) 

cyclization  with Phathalic anhydride ,and synthesized (imidazolidin-4-one) derivative 

by the reaction between  Schiff's base  (As1) with amino acid ( Valine) to produce 

hetero cyclic compound  (As5) contain  imidazolidin-4-one ring  as the Scheme (2) . 

F.T.IR . of compounds and Physics properties are lited in table (3) and (5).  

)1-table 3:FTIR of heterocyclic (cm 
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C.H.N.S Measurements: 

The CHNS measurements of compounds that prepared are refer to correct    suggested 

structure of this research compounds .                                                                                    

Note: some measurements CHNS of compounds which prepared  contained sulfur 

element (As2 ) and (B2) ,but other compounds are measured without sulfur  element 

because the stander of sulfur for the devise  is finished so the devise become CHN 

only. 

 

Physics properties   
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Table (5) : physical properties of the prepared compounds in this work 

Time 
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Rf 
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m.p M.w

t 
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 دراسة تشخيصية لمشتقات حلقية غير متجانسة جديدة محضرة من مشتقات 
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 جامعة الكوفة /كلية التربية للبنات /قسم الكيمياء

 الخلاصة :
ازبين( اوكز 1،3)بنزو ثيازول (و 1،3تضمن البحث تحضير مشتقات جديدة لمركبات حلقية غير متجانسة هي )      

. اشتملت عملية التحضير في هذا البحث مسارين رئيسيين ،يتضمن  ونا-4-الايميدازولين واحد من بالاضافة الى مشتق

امينو استو - 4( داي امين[ من2،2َ(باي فنل ثيازول )6َ،6يازول (و ])بنزو ثاستايل -6 -امينو-2اولها تحضير المركب )

مين لمشتق ة الافينون والبنزدين على التوالي ، كما اشتمل المسار الثاني على تكوين قواعد شف من خلال تفاعل مجموع

ثالك في هيدريد الفمع ان حلقي بتفاعلهالالديهايدات المعوضة والتي تدخل فيما بعد تفاعلات الغلق الاالبنزو ثيازول  مع بعض 

س  واحد من ( اوكزازبين ومركب حلقي غير متجان1،3من نوع )البنزين الجاف لتكوين حلقات سباعية غير متجانسة 

  يابالتفاعل مع حامض الفالين الاميني . جميع التفاعلات تتبعت بواسطة كرومتغرافن او-4-الايميدازوليننوع 

لدقيق وقياسات التحليل ا FTIR)تقنية )كما شخصت المركبات المحضرة بواسطة ( TLCالطبقة الرقيقة ) 

 ( CHNS).للعناصر 
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