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ABSTRACT 
 

Name:                    Ahmed Badr Kamel Mohamed Gad. 
Title of Thesis:   Preparation and characterization of some polydentate organic 

ligands and their chelates with some transition metals. 
Degree: (M.Sc):   Master of Science in Inorganic Chemistry, Faculty of Science, 

Cairo University, 2009. 
 

  This work had been carried out to investigate the coordination behaviour of three organic 

ligands with different coordination sites, towards some bi- and trivalent metal ions like Mn(II), 

Co(II), Ni(II), Cu(II), Zn(II) and Fe(III) The solid chelates of (HL1), (H2L
2) and (HL3) were 

prepared and subjected to  many analytical techniques such as elemental analyses, IR, 1H NMR 

and solid reflectance spectra, magnetic moment, molar conductance, and thermal analyses 

techniques. The chelates were found to have octahedral geometry. The ligands (HL1, H2L
2 and 

HL3) and their binary chelates were subjected to thermal analyses (DTA, DTG and TG)  and the 

different activation thermodynamic parameters, namely E*, ∆H*, ∆S* and ∆G* were calculated  

from their corresponding DTG curves to throw more light on the nature of changes 

accompanying the thermal decomposition process of these complexes. The biological activity of 

the organic ligands and their complexes were also screened. 

Key Words: Organic ligands complexes, Elemental analyses, Spectroscopy, Thermal                 

analyses, Biological activity.  
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AIM OF THE PRESENT WORK 

   The importance of chelation behaviour of organic ligands with the biologically essential 

metal ions has been emphasized in this thesis. The various researches appearing in the literature on 

chelation tendency of organic ligands and also the study of the complexation equilibria of binary 

and ternary systems, involving metal ions and organic ligands in the presence of different secondary 

ligands has given useful information for elucidation of the biological activity of these organic 

ligands. Thus combination of recent experimental and theoretical developments can help chemists to 

develop innovative strategies for preparing improved and better biologically active organic ligands 

in the light of the chelate hypothesis. 

  The present investigation aims chiefly to study the nature of the chelates formed as the result 

of the interaction between some new organic ligands of different donor sites like bipositive and 

tripositive metal ions. The solid chelates of (HL1), (H2L
2) and (HL3) ligands with Fe(III), Mn(II), 

Co(II), Ni(II), Cu(II)  and Zn(II) ions are prepared and subjected to  many analytical techniques 

such as IR, 1H NMR and solid reflectance spectra, magnetic moment, molar conductance, and 

thermal analyses techniques. 

  The involvement of the different coordination sites of the ligands under study in binding to 

the metal ions is elucidated by comparing the IR spectra of the free ligands with those of their metal 

chelates. The solid reflectance spectra and magnetic moment measurements of the chelates are 

studied to throw more light on their geometrical structures and nature of bonding between the 

ligands and metal ions. The molar conductance technique is utilized to show the electrolytic nature 

of the chelates.  

  The ligands (HL1, H2L
2, and HL3) and their binary chelates are subjected to thermal analyses 

(TG, DTG and DTA) in order to confirm the proposed molecular formulae of the chelates and show 

the mechanism of thermal decomposition of the ligands under study. The different activation 



thermodynamic parameters, namely: E*, ∆H*, ∆S* and ∆G* are calculated from their corresponding 

DrTGA curves to throw more light on the nature of changes accompanying the thermal 

decomposition process of these complexes. The ligands under investigation together with their 

metal chelates are screened for their biological activity against insecticides. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INTRODUCTION 

    It is very clear that, by selecting suitable metal ions and ligands and carrying out reactions in 

suitable single or mixed solvent medium under proper selected conditions, one can dictate the 

formation of a desired chelate compound. When once the complex is isolated under proper 

conditions, its complete characterization offers great efforts. One should be able to obtain convincing 

information regarding (i) oxidation number of the metal ion, (ii) its coordination number and (iii) 

stereochemistry of the complex. A large number of physicochemical measurements including IR, 

magnetic susceptibility, electronic and mass spectra, 1HNMR, molar conductance and thermal 

analyses (TGA, DTA) measurements,… etc are required to get fairly safe conclusions. Once a 

complex is characterized, it becomes a material for a host of investigations. 

           Organic ligands and their metal complexes are a widely studied subject because of their 

industrial and biological applications. Therefore, the main objective of this thesis is the isolation and 

characterization of the metal complexes of the organic ligands under study. Different physico- 

chemical, spectroscopic and thermal methods of analyses are utilized to characterized the ligands 

under investigation and their chelates in addition to studying their biological activity. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

  

 
  
 



 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



 
 
 
 
 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 

 

 بسِْمِ االلهِ الرَّحمْنِ الرَّحيِم

  

وَكَانَ فَضْلُ  وَعَلَّمَكَ مَا لَمْ تَكُنْ تَعْلَمُ "

  "اللّهِ عَلَيْكَ عَظِيماً 
  

  صدق االله العظيم 

  ١١٣النساء 

  

  



  

  

  

  

  

  



 

  المستخلـص

  أحمد بدر كامل محمد جاد:  الاسم

العطاء ومتراكباتھا مع بعض  عديدة العضوية مركباتالوتوصيف بعض  ضيرتح" : عنوان الرسـالة

 " ليةالانتقاالعناصر 

  )عضويةالغير  كيمياءال(ماجستير:  الدرجة

-بѧѧارا-٢-كѧѧزوإ-٢(-٣: المركبѧѧات العضѧѧويةرتبѧѧاط التسѧѧاھمى بѧѧين بعѧѧض معرفѧѧة طريقѧѧة الا إلѧѧىتھѧѧدف ھѧѧذه الدراسѧѧة 

داي ھيѧدرو -٤,٥-كѧزوإ-٤-)ھيدرازينيل)داى كلوروبينزليدين-٢,٦(-٢(-٢(-٣،  (HL1)ون-)H١(٢-كينواكزالين) توليليثيل

H2L),(اسѧѧѧѧѧѧѧيتيك اسѧѧѧѧѧѧѧيد )ويѧѧѧѧѧѧѧل-٥-ثيѧѧѧѧѧѧѧازول
-٤-ترايѧѧѧѧѧѧѧازين] ١,٢,٤] [C-٢,٣[ ثيادايѧѧѧѧѧѧѧازولو )١,٣,٤(-)٤H(-بينزيѧѧѧѧѧѧѧل-2٣

يѧون ئيѧة التكѧافؤ وأثنا س والخارصѧين والمنجنيѧزالكوبلت والنيكل والنحѧا :ر الانتقاليةيونات العناصأ وبعض(HL3)ون

 ٢٥ قيѧد الدراسѧة عنѧد درجѧه حѧرارة ية للمركبات العضو التأين بالطرق الطيفيةتم حساب ثوابت . افؤالتك الحديد ثلاثي

ثوابѧت اسѧتقرار متراكبѧات المركبѧات كذلك تم حساب %  ٥٠خليط من الكحول الإيثيلى بنسبة حجمية  فيدرجة مئوية 

رة فѧѧى الصѧѧورة ولعناصѧѧر المѧѧذكامѧѧع  المركبѧѧات العضѧѧوية تѧѧم فصѧѧل متراكبѧѧات. مѧѧع العناصѧѧر المѧѧذكورة آنفѧѧا العضѧѧوية

إلѧѧى أطيѧѧاف الإمتصѧѧاص التذبѧѧذى فѧѧى مѧѧدى الآشѧѧعه  بالإضѧѧافة المتراكبѧѧات لھѧѧذهدقيѧѧق  يكيميѧѧائ وأجѧѧرى تحليѧѧل الصѧѧلبة

مكѧن اقتѧراح التركيѧب التناسѧقى لھѧذه أ وقѧد الحѧراريوالتحليѧل  الكتلѧيالحمراء والѧرنين النѧووى المغناطيسѧى والطيѧف 

وحسѧاب الثوابѧت الديناميكيѧة  لحѧرارياكما تم حساب رتب ميكانيكية التفكѧك . بناءً على القياسات المذكورة المتراكبات

  .ومتراكباتھا للمركبات العضوية البيولوجيالنشاط  اسةضا دريتم أ .الحرارية

التحليل  ،الطيفيالتحليل  ،العنصريالتحليل  ،الھيدروجينيقياس الأس  ،المركبات العضويةمتراكبات  :الكلمات الدالة

  .البيولوجيالنشاط ، العناصر الانتقالية، الحراري
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