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   ABSTRACT:   The  statistical   studying  in  our  work   to  complete   first   work  (first  paper- in  first  

reference) ,which  includes   statistical  calculations    for  studying  of  microbial  behavior  on  many  bacteria  

and   effect  of  our  biochemical   compounds  against  resistant  of  bacteria ,effect  of  imine derivatives   on  

DNA  and  wall of  bacteria  cell  through  diameter  of  inhibition (mm) as  parameter  of  activity ,effect  of  

types  of  substitution   which  linked  with  ether , nitro , amide , imine , carboxyl , ketone  groups  in  

structures  of  compounds   on  bacteria  . 
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I.INTRODUCTION 
The occurrence of new   diseases  and concomitant acquisition of  microbial  resistance to currently   medical  

antibiotics  and  a drugs, therefore it becomes necessary to  discover new  pharmaceutical   drugs  and  

antimicrobial  compounds
(1-7)  

.The microbial  effects of  anil   or  imine  compounds   are quite different  and  have   

been identified   in  several  studies
(8-14)  

.  Imine  are widely known as active  group  in  any  chemical  compounds  

which  give  more  bio -  effects  on  their  activity
(15-31)

 

The  nature  structure of  imine (CH=N) group  gave  good  properties  for  any  chemical  compounds  which  

containing  its  derivatives   medical   properties   as antimicrobial  , anti-inflammatory , antihypertensive , 

antidepressant , antiviral  and anticancer  activities  and  other  fields
(32-40) 

 . 

 
                            Fig(1): Imin  group  in  Compound  as  A drug 
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Most  of  imine  compounds  have  a wide  spectrum   of  medical , industrial  application  in  various  fields
(31-40) 

, 

it  used  also  as  a starting  materials  in  many  chemical   reactions
(41-51) 

. 

 

 
                            Fig(2): Imin  group  in  Compound  as  antimicrobial 

 

 

EXPERIMENTAL   PART   : 

In  the  previously  work
(1) 

 series  of  imine derivatives  were  prepared , now  in  this  work  we  studied  effect  of  

our  imine  compounds  on  three  types  of  bacteria    represented  by  scanning  via  three  concentrations  ,then  

all  data  of   inhibition  diameters  calculated  by   statistical    

 
Scheme.1: Prepared  Compounds - Imine 
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Biological   Procedure: 

Assay  of activity for   prepared  derivatives  have been screened  for  their antibacterial  activities by agar    

through   biological   procedures
 16-19

 . The antimicrobial activities were done at  three  concentrations  (1  , 3, 5   

micro gram) concentrations in (DMSO) solvent  with  types of  bacteria ( Staphylococcus aureu )   ,   (bacteria   K. 

Pneuomona)  and  (E- Coli ) .These bacterial strains were incubated for 24 hr at 37
o
C. 

 

 
Picture. (1) : Staphylococcus arureus 

 
Picture. (2) : E- Coli 
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Picture .(3); K. Pneuomona 

 

 

RESULTS AND  DISCUSSION  
In past  work

1
, we  formatted  imine  derivatives    while  now  completed   the  second  part    from  this  work,  

we will study  Activity  against  three  types of  microbes. 

 

 Bio – Experiments:     
The test of the sensitivity of the bacterial isolates were positive for gram, which included work on two types of 

bacteria to measure the biological activity
(9-51)

  of certain compounds which bacteria positive for the dye Cram 

(bacteria  Staphylococcus aureu) and negative gram (bacteria   K. Pneuomona), and  (E- Coli ) Tables (1- 7) show 

the diameter of inhibition zone for vehicles chemical measured in mm towards the species bacterial. 

Statistical   Calculations  : 

All  statistical  tables  of  bacterial  inhibition  were  carried  out  by  using (Statistical package social 

sciences)program :  
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Table.1: Statistical   Calculations  of  Biological Activity (Inhibition Zone in      ((mm))  in  (Concentrations (1 , 3 

, 5   μ gm) for  Compound [ 8 ] 

(5 ) μ gm (3 ) μ gm (1 ) μ gm Bactria 

14.22±2.15a 12.33±0.32a 7.44±0.32b Staphylococcus aureus 

11. 13±0.31a 14.01±1.12a 5.43±0.45b K. Pneuomona 

13.44±2.22a 13.11±1.23a 5.19±0.35b E- Coli 

 

Table.2: Statistical   Calculations  of  Biological Activity (Inhibition Zone in      ((mm))  in  (Concentrations (1 , 3 

, 5   μ gm) for  Compound  [9 ] 

(5 ) μ gm (3 ) μ gm (1 ) μ gm Bactria 

28.66±2.789
٭◊

a 19.71±1.07
٭◊

a 18.14±2.15
٭◊

b Staphylococcus aureus 

29.91±2.87
٭◊

a 24.16±2.91
٭◊

a 20.87±1.12
٭◊

b Bacillus subtilis 

28.76±2.31
٭◊

a 24.86±1.71
٭◊

a 20.18±2.44
٭◊

b Streptococcus  pyogenes 

 

Table.3: Statistical   Calculations  of  Biological Activity (Inhibition Zone in      ((mm))  in  (Concentrations (1 , 3 

, 5   μ gm) for  Compound[ 10 ] 

(5 ) μ gm (3 ) μ gm (1 ) μ gm Bactria 

12.14±1.07a 11.09±1.51a 11.09±1.16b Staphylococcus aureus 

13.13±1.10a 10.11±1.03a 10.31±1.18b K. Pneuomona 

11.19±1.17a 10.10±1.31a 7.23±1.22b E- Coli 
 

Table.4: Statistical   Calculations  of  Biological Activity (Inhibition Zone in      ((mm))  in  (Concentrations (1 , 3 

, 5   μ gm) for  Compound [ 11 ] 

(5 ) μ gm (3 ) μ gm (1 ) μ gm Bactria 

28.97±2.02
٭◊

a 28.41±3.10
٭◊

a 24.11±1.19
٭◊

b Staphylococcus aureus 

28.93±1.17
٭◊

a 24.14±2.73
٭◊

a 20.31±1.11
٭◊

b Bacillus subtilis 

30.68±2.31
٭◊

a 30.54±3.8
٭◊

a 24.12±2.21
٭◊

b Streptococcus  pyogenes 

 

 

Table.5: Statistical   Calculations  of  Biological Activity (Inhibition Zone in      ((mm))  in  (Concentrations (1 , 3 

, 5   μ gm) for  Compound [ 12 ] 

(5 ) μ gm (3 ) μ gm (1 ) μ gm Bactria 

22.02±2.10
٭◊

a 18.13±2.90
٭◊

a 16.65±2.37
٭◊

b Staphylococcus aureus 

27.05±1.09
٭◊

a 20.013±3.11
٭◊

a 19.00±2.30
٭◊

b Bacillus subtilis 

27.13±2.89
٭◊

a 21.01±2.26
٭◊

a 19.44±1.82
٭◊

b Streptococcus  pyogenes 

 

 

Table.6: Statistical   Calculations  of  Biological Activity (Inhibition Zone in      ((mm))  in  (Concentrations (1 , 3 

, 5   μ gm)for  Compound [ 13 ] 

 

(5 ) μ gm (3 ) μ gm (1 ) μ gm Bactria 

17±2.1a 15.3±1.73a 12.31±1.01b Staphylococcus aureus 

16.4±1.17a 13.11±1.83a 14.21±1.03b K. Pneuomona 

16.9±1.34a 12.11±2.01a 14.13±2.31b E- Coli 
 

Table.7: Statistical   Calculations  of  Biological Activity (Inhibition Zone in      ((mm))  in  (Concentrations (1 , 3 

, 5   μ gm) for  Compound [ 14 ] 

(5 ) μ gm (3 ) μ gm (1 ) μ gm Bactria 

12.00±2.00a 11.13±1.00a 8.16±1.10b Staphylococcus aureus 

12.41±1.39a 14.21±1.18 a 9.12±1.09b K. Pneuomona 

11.69±1.17a 11.14±1.05a 9.14±2.06b E- Coli 
 

The results  of  statistical  tables   appeared   data  of  inhibition  for  the  three  types   of bacteria   on   imine  

derivatives  that   the  Activity  of  imine compounds which bearing  active groups  as  ( nitro group , carboxyl  
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group)  have  good  activity  toward  microbes . 

 

 

 
  Photo. 1:The  inhibition of the compounds( 9 , 10 , 11 )   on  

Staphylococcus Aureu 

 

 
                  Photo. 2:.The  inhibition of  compounds(8, 12  , 13 , 14 )   on Staphylococcus Aureu 
 

REFERENCES 
  
1. Nagham  Mahmood  Aljamali , Sajida Hadi Ridha  and Noorhan Ali Hamza ., " Synthesis  &  Studying  of   Liquid  Crystalline  

Applications  of  New  Oxadiazole   Compounds  Via (Polarized Optical  and  Differential Scanning Calorimetry)"., Pak. J. 

Biotechnol., Vol. 15 ,1, 135-144, (2018). 

2. Alshalchi, S.A.; Alnaib, A.; Kandala, N. (1999).," Antibiotic sensitivities of urinary pathogenic E.coli isolated from pregnant women. 

AL-Mustansiriya . Joumal of science, vol, 10.no,2. 

3. Alwan, A.S; Abou, S.Z. (1990).,"IRAQI Drug Guide. First edition national, board for the selection of drugs. IRAQ. 

4. Clark,M.S. (2000).,"The bactericidal activity of gemifloxacin. Journal Medical microbial,Vol.49,andp:841-844. 

5. Clark, W.G.; Brater, D.C.; Johnson,A.R. (1992).,"Medical pharmacology Goths. Introduction to chemotherapy mechanisms of 

antibacterial. International edition. 



 International Journal Of Advanced Research In Medical & Pharmaceutical Sciences(IJARMPS)             Volume.3,Issue.8,August.2018 

 

www.ijarmps.org 
 

7 

6. Cruickshank, R.; Duguid, J.P.; Matmion B.P. (1973).,"A Guide to the laboratory diagnosis and control of infections. 12Edition . 

London Vol:1  

7. Finkelstein,R;.Kassis,E.;Reinhertis,G. (2005).,"Community a quaired urinary tract infection in adult. Journal hospital infection, 

38:193-202  

8. Forrest, A.; Weir.M.; Plaisance, I.K. (1988). ,"Relation between renal function and Disposition oral ciprofloxacin. Journal 

Antimicrobial agent and chemotherapy, p:1537-1540. 

9. Gebe, S.S.(2006)., "Asymptomatic bacteriuria. Ethiopia-medical Journal. 36(3):158-192. 

10. Green W.D; Pearson, N; Eley, A.(1980).," Comparative in vitro-activities of cefotaxime and ceftazoxime. Journal Antimicrobial agents 

and chemotherapy.p:397-401. 

11. Guold,J.C. (1973).,"The comparative bacteriology of acute and chronic urinary tract infection. Urinary tract infection . 8th Edition . 

Nephrology series. England.  

12. Joseph, L.H. (1998).Chemotherapeutic drugs. Clinical pharmacy and thetapeutics.3th Edition. 

13. Kafaf  P.A. (2000).," Gentic study on antibiotic resistance of some gram- negative bacteria isolated from urinary tract infection. Thesis, 

M.Sc. College of science. ALMustansiriya university.  

14. Kafaf  P.A. (2000).," Gentic study on antibiotic resistance of some gram- negative bacteria isolated from urinary tract infection . 

Thesis, M.Sc. College of science. ALMustansiriya university.  

15. Knight  J.A. (1999).," Encyclopedia of genetics. Second edition. New York.  

16. Mims H.M. (1995).Antimicrobial agents and chemo therapy .Medical microbiology Third edition. 

17. Sachadev, K.N. (1989). Examination of urine clinical pathology and bacteriology seventh edition. India . 

18. Yana, Y; David, M.L. (1998).,"Chromosomal B-lactamase expression and resistance to B-lactam antibiotics in proteus vulgaris and 

morganella morganii. Journal Antimicrobial agents and chemotherapy, p:1385-1391. 

19. Bramhananda, N. R .;  Venkataramudu,  B .; Ravindranath,  L. K. ; Aleem, S. A. and  Narendra , N. S. , Der Pharma Chemica, 2016,  

8,4,101-112. 

20. Subbiah, R .; Tanmoy, G.;  , Tanushree, S .; Puspita, R.;  Benu, P.S.; Jayatri, N. ; Avijit, D.  and  Tapan, K .M., Der Pharma Chemica, 

2016,8 ,4 ,446-452. 

21. Sahar  B. A.  and  Ammar, A. R. ,  Der Pharma  Chemica, 2016, 8,4, 63-66. 

22. Filali  B.Y .;Elmsellem, Y. H.;  Kandri, R. H.; Steli, C.A .; Ouzidan, Y.F.; Ouazzani, C .;  Sebba, N. K. ; Essassi, E. M. and  Hammouti 

, B., Der Pharma Chemica, 2016,  8,4,159-169. 

23. Kiran   M. K.;  Sagar, A. J.; Pramod, B. P.; Vikas, R. D. and  Shitalkumar, S. P. , , Der Pharma Chemica, 2016, 8, 4,1-5. 

24. Chao   J .;  Huia, P. X .;  Lia,  Z . “Synthesis and Antibacterial Activities of Novel Biphenyltetrazole Derivatives Bearing 1,3,4- 

Oxadiazole.” Journal of The Chinese Chemical Society, 2005, 52, 539-544 539. 

25.  Srinivas, K. ; Srinivas,  U.; Bhanuprakash, K.; Harakishore, K. "Synthesis and antibacterial activity of various substituted s-triazines". 

Eur J Med Chem ;2006, 41, 1240-1246. 

26.  Woese, C.R .; Kandler,  O.; Wheelis, M.L . "Towards a natural system of organisms: proposal for the domains Archaea, Bacteria, and 

Eucarya ".  ,Proceedings of the National Academy of Sciences of the United States of America. , 1990, 87 ,12, 4576–9.   

27.  Aatesh,  È. ;  Kocabalkanli, A. ; Cesur, N . “Synthesis and antimicrobial activity of some 5-aryl-2-[(N,N-disubstituted 

thiocarbamoylthio) acylamino]-1,3,4-oxadiazoles” , Farmaco ,1998,  53, 541-544. 

28. Montalbetti, C. A.; Falque, V. "Amide bond formation and peptide coupling". Tetrahedron., 2005,  61,46, 10827–10852. 

doi:10.1016/j.tet. 2005.08.031 

29. Valeur, E.; Bradley, M. "Amide bond formation: beyond the myth of coupling reagents". Chem. Soc. Rev., 2009, 38,606–

631. doi:10.1039/B701677H. 

30. Nanjunda  S.; Swamy, S.;  Basppa, P .B.;  Prabhuswamy,  B.; Doreswamy, B. H. "Crystal Structure of Novel2-butyl-4-chloro-

1HImidazolyl-5-Carboxaldehyde" . European Journal. of Medicinal Chemistry , 2006, 41, 531-538.3. 

31.  Jin, J .C.;  Baoan, S .;  Zhuo, C .; Song, Y.  “Synthesis, structure, and bioactivity of N0-substituted benzylidene-3,4,5-

Trimethoxybenzo hydrazide and - acetyl-2-substituted phenyl-5-(3,4,5-trimethoxyphenyl)-2,3-dihydro-1,3,4-oxadiazole derivatives.”, 

Bioorganic & Medicinal Chemistry Letters , 2006,  16,5036–504. 

32.   Aboraia, S. A.;  Rahman, A. M.; Mahouz, M. N.; “Novel 5-(2 hydroxyphenyl)-3-substituted-2,3-dihydro-1,3,4-oxadiazole-2-thione 

derivatives: Promising anticancer agents.”, Bioorganic & Medicinal Chemistry ,2006, 14, 1236–1246. 

33. Mieaad Mohammed , Nagham  Mahmood  Aljamali , Sabreen Ali Abdalrahman , Wassan Ala Shubber ., "Formation  of  Oxadiazole 

Derivatives  Ligands from Condensation  and Imination  Reaction  with  References To  Spectral Investigation, Thermal  and  

Microbial  Assay" ., Biochem. Cell. Arch. , 2018 , 18,  1, pp. 847-853. 

34. Nagham  Mahmood  Aljamali.  "Synthesis and Biological Study of Hetero (Atoms and Cycles) Compounds", Der Pharma Chemica, 

2016, 8,6, 40-48. 

35.  Nagham  Mahmood  Aljamali.;  Intisar, O.  "Synthesis of Sulfur Heterocyclic Compounds and Study of Expected Biological Activity" 

,Research J. Pharm. and Tech., 2015, 8,9 ,1225-1242 , DOI: 10.5958/0974-360X.2015.00224.3. 

36.   Nagham  Mahmood   Aljamali .; Saher Mahmood  J .;  Zainab M J .; Seena  K. "Microbial  Studying  of  (Thiazole ,Oxadiazole, 

Thiadiazole)–Derivatives  on Mouth  and Teeth  Bacteria ", International Journal of Medical Research and Pharmaceutical Sciences, 

2016,  3, 8 ,30-39 , DOI:10.5281/zenodo.61357 . 

37. Rappé, M. S .;  Giovannoni, S. J . "The uncultured microbial majority". Annual Review of Microbiology., 2003, 57, 369–94. 

38.  DeLong, E .F.; Pace, N.R . "Environmental diversity of bacteria and archaea" . Syst Biol. , 2001, 50 ,4, 470–8.  

39. Rosenberg, S.M .; Slack, A . "Antibiotic-induced lateral transfer of antibiotic resistance". Trends Microbiol. , 2004, 12 ,9,  401–4.  

40. Gitai, Z . "The new bacterial cell biology: moving parts and sub cellular architecture". Cell, 2005 , 120 ,5,  577–86.  

41. Vanita S .;  Supriya, M. "Development of furfuraldehyde formazans as potential antitubercular agents " ., Der Pharma Chemica, 

2016,8,18, 144-148. 

42. Park, S.;  Park, B.;  Yun, S.;  Kang, H.  and Yun,  S. "Antimicrobial activities of honey bee venom against pathogens isolated from 

clinical bovine mastitis in Korea" , Planta Med., 2013, 79, , PL16. 

43. Habibe,T .; Mehmet, L. A . "Electrochemical properties of 1-(o−, m−, pnitrophenyl)-3-(m−nitrophenyl)-5-phenylformazans and  their 

nickel complexes" ., Turk J Chem , 2010, 34 , 465 – 479. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC54159
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC54159
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2Fj.tet.2005.08.031
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1039%2FB701677H


 International Journal Of Advanced Research In Medical & Pharmaceutical Sciences(IJARMPS)             Volume.3,Issue.8,August.2018 

 

www.ijarmps.org 
 

8 

44. Nagham  Mahmood  Aljamali .; Saher  Mahmood  J .; Zainab  Mahmood  J .; Intisar  O. "Inhibition Activity of (Azo – Acetyl acetone) 

on Bacteria of Mouth" , Research J. Pharm. and Tech. ,2017, 10, 6,1683-1686   .,DOI: 10.5958/0974-360X.2017.00297.9       

45. Angela, K.;  Lucica, V.;  Nicoleta,  C . " Synthesis and structural studies of complexes of Cu, Co, Ni and Zn with isonicotinic acid 

hydrazide and isonicotinic acid (1-naphthylmethylene)hydrazide", J. Serb. Chem. Soc, 2010, 75 ,2, 229-242. 

46. Wright, G.D. " The antibiotic resistome: the nexus of chemical and genetic diversity".,  Nature Reviews Microbiology, 2007, 5, 175-

186. 

47. Nagham  Mahmood  Aljamali . "Synthesis and Chemical Identification of Macro Compounds of (Thiazol and Imidazol)".,Research J. 

Pharm. and Tech, 2015, 8,1, 78-84.,  DOI : 10.5958/0974-360X.2015.00016.5 . 

48. Hegazi, A.G.; Abdou, A.M.  and Abd, A. F. "Evaluation of the antibacterial activity of bee venom from different sources", World 

Applied Sciences Journal, 2014, 30 ,3, 266-270. 

49. Intisar Obaid Alfatlawi , Nuha Salman S, Zainab Mahmood J , Nagham  Mahmood  Aljamali , " Synthesis of New Organic 

Compounds Via Three Components  Reaction with Studying of (Identification ,Thermal Behavior, Bioactivity  on Bacteria  of  Teeth) 

"., Journal of Global Pharma Technology. 2017; 11, 9 ,157-164. 

50. Eman H. S ., Nagham  Mahmood  Aljamali .,"New Azo-Thiadiazole Ligands (Preparation, Spectral, Thermal, Biochemical, Physical 

properties) - Studying " .,Journal of Global Pharma Technology. 2017; 11, 9 ,165. 

51. Mieaad  Mohammed , Nagham  Mahmood  Aljamali , Nadheema Abed Abbas ., " Preparation, Spectral Investigation, Thermal 

Analysis, Biochemical Studying of New (Oxadiazole - Five Membered Ring)-Ligands".,Journal of Global Pharmacy Technology, 

2018; 10, 1, 20-29. 

 

http://dx.doi.org/10.5958/0974-360X.2017.00297.9
http://dx.doi.org/10.5958/0974-360X.2015.00016.5

