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ABSTRACT 

The  aim  of  this  work is  studying  of  Applications  and  behavior  of  series  from 

compounds  in   our  previously  paper(1)  which  acts ( anil, lactam ,tetrazole, imidazole, 

diazepine , oxazepine , thiazane )- derivatives . The  prepared  compounds     in  this  

paper  screened    against    types   of  bacteria  to  measured  inhibition  activity  of  types  

of  selected  bacteria   , then  studying  of  some  chemical   with  physical  properties  

,solvation  in  various  solvents  , studying of  thermal  analysis , stability  in  high  

temperature .   
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Introduction 

A large  number of the heterocyclic  derivatives  are  essential to life various  molecules  

like  alkaloids , antibiotics, essential amino acids , vitamins , hemoglobin , hormones and 

large number of  prepared  drugs  and dyes contain hetero cyclic ring systems(1-3) :  

 

 

Benzothiazole  derivatives play important role in medical field   due  to  their biological 

activity  which  act  in  anti malaria  , antiviral , anti- inflammatory , antitumor , 

antimicrobial , and anti- fungal activity(4-11) . 

 

 

Diazepine , oxazepine  ,imidazole  and  thiazan   compounds  are a class of  hetero cyclic 

compounds  which  contain the  (S , O, N) atoms , it  is present in   various   chemical 

compounds, which linked  with     active   group  are very important to prepare a wide 

range of  medical and  industrial compound(12-20)in  preparation  of  large  numbers  of  

organic compounds   in  chemistry  fields , and got a special importance in the  medical  

and   pharmaceutical industry because play an active role in biological  molecular   

system(21-28). 
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Experimental & Materials : 

All  bio- materials  and chemical-bio- instrumentals  used  from   college of education, 

biological studying carried out in Bio – lab in biological department  , college   of science 

., Chemical Studying carried out  in chemistry department . 

 

EXPERIMENTAL Part: 

The  test  for  biological activities of prepared  compounds  have been  tested  for their 

antimicrobial  activities by agar via biological methods(11, 12) .The antibacterial activities 

were done at (0.005 M) concentrations in (DMSO) solvent   by  using   types of bacteria  

 ( bacteria-  Staphylococcus. Aureu), ( bacteria - Lactobacillus .sp). These bacterial strains 

were incubated for  24 hr at  37oC. 

 

Synthesized Compounds In  Schemes: 

In our  schemes , we   prepared    many compounds  in  previously  work(1) , but now we 

will study((thermal  curves , the biological activity , solvation , physical properties , stability  

of  compounds)) for them in this work : 
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RESULTS AND DISCUSSION  

The   formatted   compounds   tested  for Biological Activity  against  types of     bacteria . 

 

Biological   Inhibition(11, 12) :      

The test of the sensitivity of the bacterial isolates were  included work on five  types of 

bacteria to measure the biological activity of  bacteria for (( bacteria-  Staphylococcus. 

Aureu)), (( bacteria - Lactobacillus .sp),  Table (1) showed the diameter of  inhibition zone 

for vehicles chemical measured in mm towards the species bacterial. The antimicrobial 

results are  summarized   in   table (1). From  data  in  our  results of  antibacterial studies it  

was found to be potentially activity against towards   types of  bacteria  ,which  

appeared good  evidence   from the results that the biological activity of all compounds  

have high   activity   which  inhibit  the growth of  bacteria . 

The  prepared  compounds [ 3  , 7 ]  have  higher activity   than  other  heterocyclic  

compounds   which  due to  presence  of  nitrogen  atoms  and  sulfur  atom  in their  
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structures(11, 12) ,the mechanism of  action  for  this  compounds  involved   formation of  

hydrogen bonding   with  the active  positions  of the cell constituents  resulting in the 

interference with the normal  cell process.  

 

Table(1):Antibacterial  Activity of  Compounds (Inhibition  Zone  in (mm))as 

average of three Concentrations for   Bacteria 

 

Compounds 

(average of three 

 Measurements) 

(1 , 5 , 10) X 10-3 (mg.ml-

1) 

 

Lactobacillus .sp  

(average of three 

 Measurements) 

(1 , 5 , 10) X 10-3 (mg.ml-1) 

 

Staphylococcus. Aureus 

[ 1 ] 4 6 

[ 2 ] 8 10 

[ 3 ] 14 18 

[ 4 ] 6 6 

[5 ] 12 16 

[6 ]            12 12 

 [7 ] 12 18 

 

 

 
                       Picture (1 ) : Inhibition zone on  Lactobacillus .sp 
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Picture(2):Inhibition zone on  Pseudomonas .aeruginos 

 

 

Picture(3): Inhibition zone(other copms) on  Pseudomonas .aeruginos 

 

Inhibition   activities of  prepared  compounds  were evaluated according to their action 

against  types  of  bacteria    are described   in  table (1 ). The presence of heterocycles  

like diazepine , tetrazole , imidazol , thiazane   are reported(11, 12) to posses  antibacterial 

and antifungal effect    may  enhance or increase the biological activity of the  nitrogen  

and   sulfur  derivatives 

The results appeared  that  the  Activity  for compounds ( 3  and  7) the effectiveness of 

anti-resistant bacteria is higher than other vehicles in the inhibition of the  types of 
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bacteria. And also Because these compounds contain multiple episodes of  heteroatoms, 

which gives vital to the effectiveness of many of the bacteria. 

 

Thermal  Scanning  Studying of  Compounds : 

DSC–Thermal  curves  scanning   carried out  for  all compounds  according  to method of  

paper(28), all results in figures(1- 7) ,DSC-scanning  curves  of prepared compounds  

appeared  high  stability  toward   various   temperature  in  all of  thermal  curves :  

 

 

               

                        Fig (1) : DSC- Thermal  Analysis  of  Compound [ 1 ] 

 

                         Fig (2) : DSC- Thermal  Analysis of   Compound [ 2 ] 
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                                    Fig (3) : DSC- Thermal  Analysis of   Compound [ 3] 

 

 

                                         Fig (4) : DSC- Thermal  Analysis of   Compound [ 4] 

 

 

                                     Fig (5) : DSC- Thermal  Analysis of   Compound [ 5] 
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                                         Fig (6) : DSC- Thermal  Analysis of   Compound [ 6] 

 

 

 

                               Fig (7) : DSC of   Compound [ 7] 

 

Solvation  in  Types   of  Solvents  : 

The compounds were  tested   in  various   solvents  according to polarity  of solvents  with  

activity  of  active  groups  in  prepared  compounds  in  this  studying  , all results are 

summarized   in Table (2). 

 

Table (2) : Solvaton of  Compounds  in  Various  Solvents. 

Compound

s 

Solvents 

[1 ] CH3OH DMSO CCl4 1,4-Dioxane DMF CHCl3 

[ 2 ] + + - - - - 

[ 3 ] + + - - - - 

[  4 ] + + - - - - 

[  5] + + - - - - 

[  6 ] + + - - - - 

[ 7 ] + + - - - - 
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The  solubility  of  prepared  compounds    depends  on  nature   and  activity    of  

functional  group  and  terminal  of  compounds ( polarity  of  group)   in  monomers  

which  cause interaction(11)   which  act  in   : ( OH – group  , NH ,  Other   groups)  or  any 

other  active  functional  groups  in  our  compounds. 

 

REFERENCES 

1.   Nagham Mahmood Aljamali , KhdeejaJabbarAli , Nuha Salman Salih ,  

             SajidaHadi Ridha ," Synthesis, Characterization and Study of Chromatography      

            Behavior of Novel (Azo–Anil)-Heterocyclic Compounds" ,Asian J. Research  

               Chem.,7(8),2014;702-710 

 

2. Eicher, T. and Hauptmann, S. (2003)," The Chemistry of Heterocycles: Structure, 

Reactions, Syntheses, and Applications", 2nd edn, Wiley-VCH Verlag GmbH, 

Weinheim.  

3. Joule, J.A. and Mills, K. (2000)," Heterocyclic Chemistry", 4th edn, Blackwell, Oxford. 

4.  Sainsbury, M. (2002)," Heterocyclic Chemistry", Royal Society of Chemistry, 

Cambridge.  

5.  Nylund, K., Johansson, P., Puterova, Z., and Krutosikova, A. (2010) Heterocyclic 

Compounds: Synthesis, Properties and Applications, Nova Science Publishers, 

Hauppauge, New York.  

6. Katritzky, A.R. and Rees, C.W. (eds) (1984)," Comprehensive Heterocyclic Chemistry 

I, Pergamon Press, Oxford.  

7.  Katritzky, A.R., Rees, C.W. and Scriven, F.V. (eds) (1996)," Comprehensive 

Heterocyclic Chemistry II, Pergamon Press, Oxford.  

8.  Katritzky, A.R., Ramsden, C.A., Scriven, E.F.V., and Taylor, R.J.K. (2008) 

,"Comprehensive Heterocyclic Chemistry III", Elsevier, Amsterdam.  

9.  Katritzky, A.R., Ramsden, C.A., Joule, J.A., and Zhdankin, V.V. (2010) ,"Handbook of 

Heterocyclic Chemistry", 3rd edn, Elsevier, Amsterdam.  

10.  Gribble, G.W. and Joule, J. (eds) (2009)," Progress in Heterocyclic Chemistry",, 

Elsevier, Amsterdam. 

11. Nagham  Mahmood  Aljamali ., "Synthesis  of  Antifungal  Chemical Compounds  

from   Fluconazole with (Pharma- Chemical) Studying" ., Research journal of 

Pharmaceutical, biological and chemical sciences., 8,(3)., p. 564 -573 , 2017. 

12. Nagham Mahmood   Aljamali, "Synthesis and Biological Study of Hetero (Atoms and 

Cycles) Compounds", Der Pharma Chemica, 2016, 8(6):40-48. 

13. Denmark, S. E.; Cottell, J. J. "In Synthetic Applications of 1,3-Dipolar Cycloaddition 

Chemistry Toward Heterocycles and Natural Products"; Padwa, A., Pearson, W. H., 

Eds.; John Wiley & Sons: New York, 2003. 

14. Dobrowolski, M. A.; Krygowski, T. M.; Cyrański, M. K. Croat. Chem. Acta 2009, 82, 

139−147. 

15. Vavrecka, M.; Janowitz, A.; Hesse, M. Tetrahedron Lett. 1991, 32, 5543-5546.  

16.  Palomo, C.; Landa, A.; Mielgo, A.; Oiarbide, M.; Puente, A.; Vera, S. Angew. Chem., 

Int.Ed. 2007, 46, 8431-8435.  



 

2017 September Edition |www.jbino.com | Innovative Association  

J.Bio.Innov 6 (5), pp: 664-675, 2017 |ISSN 2277-8330 (Electronic) 

 
   Nagham et al., 

17. Sakakibara, T.; Takai, I.; Ohara, E.; Sudoh, R. J. Chem. Soc., Chem. Commun. 1981, 

261- 262.  

18.  Hassner, A.; Kropp, J. E.; Kent, G. J. J. Org. Chem. 1969, 34, 2628-2632.  

19.  Corey, E. J.; Estreicher, H. J. Am. Chem. Soc. 1978, 100, 6294-6295.  

20. Saher  Mahmood Jwad ., Research Journal of Pharmaceutical, Biological and 

Chemical Sciences ., 8, 3, 2017, 549 – 563. 

21.  Hayama, T.; Tomoda, S.; Takeuchi, Y.; Nomura, Y. Tetrahedron Lett. 1982, 23, 4733- 

4734.  

22. Boberg, F.; Garburg, K.-H., Görlich, K.-J.; Pipereit, E.; Ruhr, M. Liebigs Ann. Chem. 

1985, 239-250. 

23. Nagham . Mahmood  Aljamali ., "Synthesis and Chemical Identification of Macro 

Compounds of   (Thiazol and Imidazol) ". , Research J. Pharm. and Tech. 8(1): 

January 2015. 

24. Newkome, G. R. "Comprehensive Heterocyclic Chemistry, Volume 9: Seven-

Membered and Larger Rings and All Fused Derivatives"; Permagon: NewYork, 1996. 

25. Fini, F.; Sgarzani, V.; Pettersen, D.; Herrera, R. P.; Bernardi, L.; Ricci, A. Angew. Chem. 

Int. Ed. 2005, 117, 7975-7978. 218 . 

26.  Fini, F.; Bernardi, L.; Herrera, R. P.; Pettersen, D.; Ricci, A.; Sgarzani, V. Adv. Synth. 

Catal. 2006, 348, 2043-2046.  

27.  Herrera, R. P.; Sgarzani, V.; Bernardi, L.; Fini, F.; Pettersen, D.; Ricci, A. J. Org. Chem. 

2006, 71, 9869-9872. 

28. Nagham Mahmood Aljamali ,  Amal Saadoon Majeed , " Chemical Applications of 

(N-Azitidine, Imidazole, Tetrazole, Oxazepine)Derivatives and Their Complexes" , 

Asian J. Research Chem. 9(11): November 2016. 

 

 


