
 LIST OF CONTENTS 

                          PART  I 
                          SYNTHESIS AND CHARACTERIZATION 

 

CHAPTER 1 INTRODUCTION AND REVIEW 1 

Schiff bases 1 

Application of Schiff bases and their metal chelates  5 

Schiff bases derived from pyridine and their metal   
chelates- a review 7 

Schiff bases derived from furan-2-aldehyde and thiophen-2-
aldehyde and their metal chelates - a review 11 

Scope and objectives of the present investigation 14 

CHAPTER 2 MATERIALS AND METHODS  15 

 
CHAPTER 3 

STUDIES ON SCHIFF BASES DERIVED FROM  
3-ACETYLPYRIDINE AND THEIR TRANSITION 
METAL COMPLEXES 

20 

Synthesis and characterization of the Schiff base, 3-
acetylpyridine thiosemicarbazone 20 

Synthesis and characterization of the Schiff base, 3-
acetylpyridine semicarbazone 27 

Synthesis and characterization of the Schiff base, 3-
acetylpyridine phenylhydrazone  32 

 
SECTION I 

 

STUDIES ON VO(II), Cr(III), Ni(II), Cu(II), Cd(II) AND 
Ag(I) COMPLEXES OF 3-ACETYLPYRIDINE 
THIOSEMICARBAZONE 

39 

SECTION II 
STUDIES ON VO(II), Cr(III), Ni(II), Cu(II), Cd(II) AND 
Ag(I) COMPLEXES OF 3-ACETYLPYRIDINE 
SEMICARBAZONE 

47 

SECTION III 
STUDIES ON VO(II), Cr(III), Ni(II), Cu(II), Cd(II) AND 
Ag(I) COMPLEXES OF 3-ACETYLPYRIDINE 
PHENYLHYDRAZONE 

54 

CHAPTER 4 
STUDIES ON SCHIFF BASES DERIVED FROM 
ARYLATED FURAN-2-ALDEHYDE AND THIOPHENE-
2-ALDEHYDE AND THEIR TRANSITION METAL 

63 

 Synthesis and characterization of Schiff base, carboxyphenyl 
furan-2-aldehyde semicarbazone   64 

Synthesis and characterization of Schiff base, carboxyphenyl 
thiophene-2-aldehyde semicarbazone  

69 

Synthesis and characterization of Schiff base, carboxyphenyl  
furan-2-aldehyde phenylhydrazone   

73 

 
SECTION I 

STUDIES ON Cr(III), Ni(II), Cu(II) AND Ag(I)  
COMPLEXES OF CARBOXYPHENYL FURAN-2-
ALDEHYDE SEMICARBAZONE 

77 



 

SECTION II 

 

SECTION III 

STUDIES ON Cr(III), Fe(III), Ni(II), Cu(II), Zn(II) AND 
Cd(II)  COMPLEXES OF CARBOXYPHENYL 
THIOPHENE-2-ALDEHYDE SEMICARBAZONE 

85 

STUDIES ON Co(II), Cu(II) AND Zn(II) COMPLEXES  
OF CARBOXYPHENYL FURAN-2-ALDEHYDE 
PHENYLHYDRAZONE 

92 

 
CHAPTER 5 

STUDIES ON SCHIFF BASE, FURAN-2-ALDEHYDE-3-
AMINOBENZOIC ACID AND ITS TRANSITION METAL 
COMPLEXES 

98 

 SUMMARY 110 

REFERENCES 113 

                                            PART II 
            CORROSION INHIBITION STUDIES 

CHAPTER 1 INTRODUCTION AND REVIEW 123 

 Schiff bases as corrosion inhibitors- a review 129 

 Scope and objectives of the present investigation 135 

CHAPTER 2 MATERIALS AND METHODS 137 

 
CHAPTER 3 
 
 
SECTION I 
 

CORROSION INHIBITION INVESTIGATIONS ON 
SCHIFF BASES DERIVED FROM 3-ACETYLPYRIDINE 
ON CARBON STEEL IN ACIDIC MEDIA 

154 

CORROSION BEHAVIOUR OF CARBON STEEL IN 1.0 
M HCl IN THE PRESENCE OF SCHIFF BASES DERIVED 
FROM 3-ACETYL PYRIDINE 

155 

Gravimetric corrosion studies 155 

Electrochemical impedance spectroscopic studies 169 

Potentiodynamic polarization studies 173 

 
SECTION II 
 

CORROSION BEHAVIOUR OF CARBON STEEL IN 0.5 
M SULPHURIC ACID IN THE PRESENCE OF SCHIFF 
BASES DERIVED FROM 3-ACETYL PYRIDINE 

178 

Gravimetric corrosion studies 178 

Synergistic effect studies   183 

Electrochemical impedance spectroscopic studies  188 

Potentiodynamic polarization studies 194 



CHAPTER 4 
 

CORROSION INHIBITION INVESTIGATIONS ON 
SCHIFF BASES DERIVED FROM FURAN-2-ALDEHYDE 
AND THIOPHENE-2-ALDEHYDE ON CARBON STEEL 
IN ACIDIC MEDIA 

201 

 

SECTION I 

 

CORROSION BEHAVIOUR OF CARBON STEEL IN 1.0 
M HCl IN THE PRESENCE OF SCHIFF BASES DERIVED 
FROM FURAN-2-ALDEHYDE AND THIOPHENE-2-
ALDEHYDE  

203 

Gravimetric corrosion studies 203 

Electrochemical impedance spectroscopic studies 213 

Potentiodynamic polarization studies 218 

 
SECTION II 

CORROSION BEHAVIOUR OF CARBON STEEL IN 0.5 
M H2SO4 IN THE PRESENCE OF SCHIFF BASES 
DERIVED FROM FURAN-2-ALDEHYDE AND 
THIOPHENE-2-ALDEHYDE  

225 

Gravimetric corrosion studies   225 

Electrochemical impedance spectroscopic studies 235 

Potentiodynamic polarization studies     239 

Synergistic effect studies   245 

 SUMMARY 250 

REFERENCES 254 

  PART III 
  ANTIBACTERIAL STUDIES 

CHAPTER 1 INTRODUCTION AND REVIEW 261 

Metal chelates as antibacterial agents- a review  275 

Mechanism of growth inhibition 279 

Scope and objectives of the present investigation 283 

CHAPTER 2 MATERIALS AND METHODS 285 

CHAPTER 3 

 
 
 

ANTIBACTERIAL INVESTIGATIONS ON THE 
SCHIFFBASES AND THEIR METAL CHELATES 290 

Antibacterial studies on APTSC and its transition metal 
chelates 291 

Antibacterial studies on APSC and its transition metal 
chelates 292 

 Antibacterial studies on APPH and its transition metal 
chelates 295 



Antibacterial studies on CPFASC and its transition metal 
chelates 296 

Antibacterial studies on CPTASC and its transition metal 
chelates 296 

Antibacterial studies on CPFAPH and its transition metal 
chelates 297 

Antibacterial studies on FAABA and its transition metal 
chelates 298 

 SUMMARY 309 

REFERENCES 312 
PART 1V 

CYCLIC VOLTAMMETRIC STUDIES 

CHAPTER 1 INTRODUCTION AND REVIEW 317 

 Cyclic voltammetric studies on semicarbazones and 
thiosemicarbazones and their metal complexes- a review 322 

 Scope and objectives of the present investigation 325 

CHAPTER 2 MATERIALS AND METHODS 327 

CHAPTER 3 
CYCLIC VOLTAMMETRIC STUDIES ON 
HETEROCYCLIC SCHIFF BASES AND THEIR 
COMPLEXES 

329 

 Cyclic voltammetric studies on 3-acetylpyridine 
semicarbazone 329 

 Cyclic voltammetric studies on VO(II)-APSC complex 332 

Cyclic voltammetric studies on Ni(II)-APSC complex 334 

Cyclic voltammetric studies on Cu(II)-APSC complex 335 

Cyclic voltammetric studies on Cd(II)-APSC complex 338 

Cyclic voltammetric studies on 3-acetylpyridine 
phenylhydrazone 342 

Cyclic voltammetric studies on Cu(II)-APPH complex 343 

Cyclic voltammetric studies on furan-2-aldehyde-3-
aminobenzoic Acid 346 

Cyclic voltammetric studies on Cu(II)-FAABA complex 348 
Cyclic voltammetric studies on 3-acetylpyridine 
thiosemicarbazone and its Cu(II) complex 351 

 SUMMARY 355 

REFERENCES 358 

 


