
ISSN: 0975 -8542 

   Journal of Global Pharma Technology 
       

  Available Online at: www.jgpt.co.in  
     

RESEARCH ARTICLE 
 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                           393                                                                                                                                 

Synthesis and Characterization of Heterocyclic Compounds and     

Polymers with Studying the Biological activity for some of them 

Dhefaf H. Badri1*, Hanaa G. Attiya2, Wissam Khalifa Jasim3, Ibtisam khalifa 

Jassim4 

Department of Chemistry, Ibn Al-Haitham College of Education for Pure Science / University of 

Baghdad, Iraq. 

*Corresponding Author: Dhefaf H. Badri 

Abstract 

This paper deals with the preparation of new monomers and polymers which including heterocyclic unit. 

The diacid chlorides compounds [1-3] were prepared from the reaction of glutaric acid, adipic acid, 

terephthalic acid with thionyl chloride.  Succinic acid reacted with ethanol to produce compound [4]. 

Compound [4] reacted with hydrazine hydrate to obtain succinic hydrazide [5].Compound [5] reaction 

with CS2 and KOH in absolute ethanol to produce compound [6].The polymers [7-12] have been created 

by  reacting diacid chlorides compounds [1-3] with compound[5] or [6] in dry pyridine with some drops of 

DMF. The topology of produced compounds has characterized through their spectral and analytical data 

as in FT-IR spectra, Thermal analysis [DSC, TGA] and Antibacterial activity investigated using dual 

bacteria kinds. 
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Introduction 

Heterocyclic chemistry stands for highly 

imperative division of organic chemistry with 

about one-third of recent studies in the 

literature especially for heterocyclic 

compounds. A cyclic organic compound with 

each carbon atom in ring creation has known 

as carbocyclic compound. In the case of as a 

minimum single atom different than carbon 

arrangements, a portion of the ring system at 

that point is termed as a heterocyclic 

compound[1]Oxygen, Sulfur with Nitrogen 

stand for the highly conventional 

heteroatoms. Nevertheless, heterocyclic rings 

having different heteroatoms are likewise 

extensively identified. A massive amount of 

heterocyclic compounds have recognized in 

an increasing number and swiftly [2] 

Oxadiazoles represent 5 rings compounds by 

means of 3 hetero atoms (single O atom along 

with dual N atoms).The oxadiazole ring 

possesses 4 isomers[3]as presented in Figure 

(1). 

 

Figure 1: oxadiazole ring isomers 

 

1, 3, 4-Oxadiazole stand for highly thermally 

stable isomer that has distinct consideration 

.This is principally as a result of the 

enormous applications in numerous areas. 

The steadiness of 1, 3, 4-oxadiazole boosted 

through alkyl along with aryl substituting on 

2 and 5 positions. The substituted aryl of 1, 3, 

4-oxadiazole have a smaller amount of 

sensitivity to acid as compared with alkyl-

substituted. The hydrolysis susceptibility 

increases as solubility increases based on the 

sequence illustrated in Figure (2) [4]: 

http://www.jgpt.co.in/
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Figure 2: Substituted 1, 3, 4-oxadiazole trend headed for hydrolysis 

 

The 1, 3, 4-Oxadiazole are organically 

multipurpose compounds involving 

fungicidal, bactericidal, analegisc, herbicidal, 

anti-inflammatory, hypoglycemic and 

transqulizing agents. Additionally, countless 

1,3,4-oxadiazoles have been appropriate for 

usages in scintillation materials, 

photography, corrosion inhibitors, dye 

industry along with thermal stabilizers for 

riged polyvinyl chloride [4, 6].They represent 

high linear polymers including heterocyclic 

rings or rings group associated with through 

solitary or more covalent bonds. Like these 

polymers as a group are frequently 

instinctively rigid and characteristically 

resilient to thermal degradation.  

Experimental 

Materials 

All employed chemicals in the synthesis 

process were delivered by BDH 

Instrumentation 

Melting points have been read by means of 

hot stage Gallen Kamp apparatus and they 

have been uncorrected. IR spectrums have 

been investigated by KBr disc based on 

SHIMADZU-FT-IR-8400 spectrometer. 

Synthesis Compounds 

Preparation of Adipoyl, Glutaryl and 

Terephthayl Chloride [1-3] 

Compounds [1-3] were prepared as described 

as in [7] 

Synthesis  of  Diethyl Succinate [4][8]  

A succinic acid (0.001 mol) has mixed with 20 

ml absolute ethanol. After that, about 10ml of 

concentrated sulfuric acid was inserted. This 

mixture has been refluxed for 4hours. 

Subsequently, the mixture was poured in 50 

ml of distilled water and extracted with ethyl 

acetate, with water cleaned and at that time 

the organic layer was dehydrated. 

Accordingly, the solvent has evaporated.  

Synthesis of  Succinohydrazide [5][9] 

A mixture of compound [4] (0.01 mole) with 

(10 ml.) of Hydrazine hydrate 80%.  The 

projected mixture has refluxed for 6 hours. 

The product has been cooler as compared 

with room temperature and filtered, washed 

with ethanol. The final product was dried 

under m.p 125 ̊C. 

Synthesis of Compound [10][6] 

A compound mixture based on [5] with (0.015 

mol) and 10ml absolute ethanol, then (1.5 ml) 

of carbon disulfide CS2 with ( 0. 6 gm) KOH 

was added. This mixture was refluxed in 

water bath for 10h. The resulted crude has 

dissolved in distilled water and acidified with 

hydrochloric acid. The solid product has 

finally filtered. 

Synthesis of Polymers [7-12] 

Compound [5] or [6] (0.0068 mol) was 

dissolved in dry pyridine (5ml) with some 

drops of DMF. The mixture was cooled and 

compounds [1-3] (0.0068mol.) Was added 

drop wise with stirring to this mixture. The 

stirring was continued for 24 hrs. Then, the 

mixture has transferred to ice water with 

(5ml) of concentrated hydrochloric acid. The 

precipitous item has filtered and dried. 

Results and Discussion 

Compound [5] was prepared from the 

reaction between diethyl succinate and 

hydrazine hydrate in ethanol. The 

organizational consignment of the product 

has been depended on its melting point and 

spectral data. The FT-IR band of compound 

[5]  as in figure (3) has characterized by the 

disappearance of carbonyl of ester and 

appearance of NHNH2 group at (3313, 3201 

)cm-1  besides the presence of carbonyl of 

amide at 1645 cm_1 [11]. Compound [6] was 

synthesized from reaction compound [5] with 

CS2 and KOH in absolute ethanol. FT-IR 

result of compound [6] showed disappearance 
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of NHNH2 group and carbonyl of amide at 

(3313, 3201) cm-1  as well as  (1645) cm_1 

respectively with appearance of (C=N), (C-O) 

at (1620 ,1639)  and (1138)cm_1 respectively 

[12]. Polymers [7-12] were synthesized by 

reacting compound [5] or [6] with compounds 

[1-3] in dried pyridine with drops of DMF. 

The structures of these polymers have 

detected by FT-IR   spectrum. FT-IR results 

of compound [9] , illustrated the presence of 

aromatic (C-H) at (3062) cm-1, alph (C-H) by 

(2872,2943)cm-1, (C=C) band by (1571) cm-1 

and carbonyl groups  by (1674)cm-1 with 

disappearance of  (C=O-Cl) group [13]. 

 

Fig.3: FT-IR band result for compound [5] 

 

 
Fig.4: FT-IR band result for compound [6] 

 

Fig. 5: FT-IR band result for compound [9] 
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Table 1: The IR characteristic bands for polymers [7-12]         

Comp. No  
(N-H) (C-H) Ar. (C-H) Alih. C=O C=N C-N CH2 bend C=C 

7 - - 2924,2854 1720 1614 
 

1485 - 

8 - - 2922,2852 1710 1631  1435 - 

10 3203 - 2924,2852 1695 - 1371 1450 - 

11 3209 - 2945,2873 1662 - 1375 1485 - 

12 3101 3062 2943,2814 1674 -  1421 1571 

 

Thermal Transitions 

The thermogravimetric (DSC/TG) curves of 

polymers have achieved for heating rate of 10 

°C. min-1 under argon measured in 

temperatures within 0 to 600 °C range.  

Polymers [10-12]  have greater Tg magnitude 

and these polymers are  feasibly adopted 

with inter and intra-interactions hydrogen 

bonding that feasibly made among residual 

N-----H and other polar groups (there are 

another endothermic transitions can be 

discerneed from the thermograms. Almost all 

the preparing compounds showed good 

thermal stability and the digram contains the 

values of  Tg  and  Tm of the prepared 

compounds. 

 

Fig6: Thermographs (TGA and DSC )of polymer [7] 

 

Fig7: Thermographs (TGA and DSC )of polymer [8] 
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Fig8: Thermographs (TGA and DSC)of polymer [9] 

 

 
Fig 9: Thermographs (TGA and DSC )of polymer [10] 

 

 
Fig 10: Thermographs (TGA and DSC )of polymer [11] 
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Fig11: Thermographs (TGA and DSC)of polymer [12] 
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In Vitro Antibacterial Activity 

The antibacterial investigation in this study 

has achieved based on the disc diffusion 

technique [14]. Compounds [7-11] have been 

examined for their antimicrobial performance 

in vitro in contradiction of single strain of 

Gram negative bacteria (E.coli) along with 

single strain of Gram positive bacteria 

(Staphylococcus aureus). The preceding 

bacteria have been motivated in the  

Nutrient Growth media under 37 oC for one 

day. The organized agar along with Petri 

dishes have sterilized through autoclaving for 

15 minutes at 121oC. The agar has been 

surface inoculated homogeneously from the 

broth culture of established microorganisms 

[15]. 
 

Table 2: Evaluation of antibacterial activity of the compounds 

Compound No. Staph. E.Coli. 

[7] _ + 

[8] + + 

[9] ++ ++ 

[10] + + 

[11] +++ +++ 

Key to Symbols 

Extremely active = +++ (inhibition zone > 20 mm). 

Medium active = ++ (inhibition zone 11-20 mm). 

Marginally active = + (inhibition zone 5-10 mm). 

Inactive = - (inhibition zone <5 mm. 

 

Conclusions 

Here, in this work, constructions of 

monemers with Oxadiazole heterocyclic rings 

with categorization were succeeded. 

 The existence of heterocyclic rings provides 

greatly thermal stability as well as worthy 

solubility for the organized polymers. 

 Results (FTIR, X-Ray diffraction, TGA and 

DSC) of formed monemers and polymers  

have been compatible with suggested 

structure analytically and spectrally. 

 The existence of heterocyclic rings in 

several equipped monomers. Besides, 

polymers have in elevation or small organic 

activity. 

 The organized polymers possess very 

melting point analogous to homopolymers. 

References 

1. Parashar RK (2014) Chemistry of 

Heterocyclic Compounds: Ane Books. 

2. Eicher T, Hauptmann S, Speicher A (2013) 

The Chemistry of Heterocycles: Structures, 

Reactions, Synthesis, and Applications: 

John Wiley & Sons. 

3. Gupta RR, Kumar M, Gupta V (2013) 

Heterocyclic Chemistry: Volume II: Five-

Membered Heterocycles: Springer Science 

& Business Media. 

4. Wang P, Wang M-W, Zeng D, Xiang M, 

Rao J-R, Liu Q-Q, et al (2019) Rational 

Optimization and Action Mechanism of 

Novel Imidazole (or Imidazolium)-Labeled 

1, 3, 4-Oxadiazole Thioethers as Promising 

Antibacterial Agents Against Plant 

Bacterial Diseases. Journal of agricultural 

and food chemistry.  

5. Mutchu BR, Kotra V, Onteddu SR, 

Boddapati SM, Bollikolla HB (2019) 

Synthesis, Cytotoxicity and Antimicrobial 

Evaluation of Some New 2-Aryl, 5-

Substituted 1, 3, 4-Oxadiazoles and 1, 3, 4-

Thiadiazoles. Chemistry Africa, 2(1):15-20. 

6. Ammal PR, Prajila M, Joseph A (2018) 

Effect of substitution and temperature on 

the corrosion inhibition properties of 

benzimidazole bearing 1, 3, 4-oxadiazoles 

for mild steel in sulphuric acid: 

Physicochemical and theoretical studies. 

Journal of environmental chemical 

engineering, 6(1):1072-85. 

7. G MF (2009) Practical Organic Chemistry: 

Pearson Education. 

8. Vogel AI, Furniss BS, Smith PW (1978) 

Vogel's Textbook of Practical Organic 

Chemistry: Longman Scientific & 

Technical. 

9. Konopka K, Lovrić M, Balić T, Kovač-

Andrić E, Medvidović-Kosanović M, editors 

(2018) Synthesis and characterization of 

dipicolinic acid hydrazide derivative and 

their complexes. International conference 



Dhefaf H. Badri et. al.| Journal of Global Pharma Technology | 2019| Vol. 11| Issue 07 (Suppl.) |393-400 

©2009-2019, JGPT. All Rights Reserved                                                                                                                                         400 
                                                                                                                                   

17th Ružička days" Today science-

Tomorrow industry". 

10. Makane VB, Krishna VS, Krishna EV, 

Shukla M, Mahizhaveni B, Misra S, et al 

(2019) Novel 1,3,4-oxadiazoles as 

antitubercular agents with limited activity 

against drug-resistant tuberculosis. 

Future Medicinal Chemistry, 11(6):499-

510. 

11. Silverstein RM, Webster FX, Kiemle DJ, 

Bryce DL (2014) Spectrometric 

identification of organic compounds: John 

wiley & sons. 

12. Katritzky AR, Ramsden CA, Scriven E, 

Taylor R (2008) Comprehensive 

heterocyclic chemistry III: Elsevier 

Amsterdam. 

13. Pavia DL, Lampman GM, Kriz GS, 

Vyvyan JA (2014) Introduction to 

spectroscopy: Cengage Learning. 

14. Balouiri M, Sadiki M, Ibnsouda SK (2016) 

Methods for in vitro evaluating 

antimicrobial activity: A review. Journal of 

pharmaceutical analysis, 6(2):71-9. 

15. Kadi AA, El-Brollosy NR, Al-Deeb OA, 

Habib EE, Ibrahim TM, El-Emam AA 

(2007) Synthesis, antimicrobial, and anti-

inflammatory activities of novel 2-(1-

adamantyl)-5-substituted-1, 3, 4-

oxadiazoles and 2-(1-adamantylamino)-5-

substituted-1, 3, 4-thiadiazoles. European 

journal of medicinal chemistry, 42(2):235-

42. 

 


