Ain Shams University I
- 3 College for Arts, Science & Education T e d
Chemistry Department

.+ TRADENTATE SCHIFF BASE METAL
;OMPLEXES FROM STRUCTURE
TO REACTIVITY

A Thesis
Submittee To
The University College for Girls
Ain Shams University
(C1i-0)

By
AZZA ALl ALI ABO-HUSSEN
(M.Sc., 1992)

For s,
THE DEGREEOF , ™7
Ph. D. , é; f
(Chemistry;} o
1977

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Ain Shams University
Girls’ College for Arts, Science & Education
Chemistry Department

TETRADENTATE SCHIFF BASE METAL
COMPLEXES FROM STRUCTURE
TO REACTIVITY

A Thesia
Submitted To
The University College for Girls
Ain Shams University
(Cairo)

By
AZZA AL|I ALI ABO-HUSSEN
(M.Sc., 1992)

Supenvisons
Prof. Dr. ESSAM M. EZZ0

Prof. of Physical Chemistry
Heads of Chemistry department
Girls College for Arts, Science & Education
Ain Shams University

Prof. Dr. SAFAA EL-DIN H. ATAIW

Prof of Inorganic and Physical Chemistry
Heads of Chemistry department
Faculty of Science
Tanta University

1999

Central Library - Ain Shams University



Central Library - Ain Shams University



lame

itle

APPROVAL SHEET

Azza Ali Ali Abou Hussen

TETRADENTATE SCHIFF BASE
METAL COMPLEXES FROM
STRUCTURE TO REACTIVITY

scientific Degree :Ph.D.

2.

Supervisors

Prof.Dr. ESSAM M. EZZO e

Prof. of Physical Chemistry,
Head of Chemistry Department
Girls College for Arts, Science & Education
Ain Shams University

Prof. Dr. SAF A/ EL-DIN H. ATAIW
Prof. of Inorganic and Physical Chemistry <. H . ’ A y

Head of Chemistry Department
Faculty of Science
Tanta University

Head of Chemistry Department

oot

Central Library - Ain Shams University



e
o
!’J"“Q i ,Eré 10
oo :
- * e .‘i.':
“‘ ‘ Y . .
i \ 'c)/‘,l:,,’c ‘q<

STX O gl

RIS
e eEie

1oiceestey - . .
v Ay jziner o lsnaeynt ,
R} e gl o ; g -
. Yoo TS Q\C\/n\ _;. nu C 3

e 09 ) LTI .

,,(-“ Nk

i e RIS
u i )l/‘;'*’ A~ h
Sy ~ASdats

SU"“]?“,-/ el i, V,H,ﬁjmﬁ'gd‘pi

BV
f)J)V \l (Q’rf‘)ve‘

T
AR "F‘m "’"LL:,) ws o (Vi NGRS i B

—————

DA 'asadmf "ir;sfg & s o oal

yibr ot 0l o sk U .
o~ A ‘l‘ s ) o -L

vz pfy AT eE-T A ay ’\/[/\9

e— J;,f\_ R ,
. W
M e 4\ ) .
- PR T T
e

Central Library - Ain Shams University



AKNOWLEDGMENT

| am greatly honored to express my gratitude and
.atefulness to Professor Dr. Essam Mohamed Ezzo,
F-ofessor of Physical Chemistry and Head of Cremistry
Department o is great help, continuous fruitfut <. ::fance
and direct suoervision through this work. Thowia * am
inc:apable of e.xuressing my feelings of appreciatio..

| would | t~ e wes my sincerest appiieiciinto
professor Dr. 5>+%ag Zl-u Hassen Ataiw, Proie-scr 0
Inorganic and Fi sica Shenisiry, and Head ol . emstry
Department, Faciwty «f Scle o, Tanta Univaisity, foi
suggesting the snect of this +e5i8, his efforts, vonszarnt
support, talented supe-vsion w4 e valuable drousticrn
throughout the wor'

| also, wish @ exp camy ~-uooastapprec’  Coenc

gratitude to Dr.Me» = %t ved. ot o logy
for her kind suppor. it 1 e NG AVE ) 8
sponsering this work

Thanks are a0 i 1€ ! A0 JRAIRY
Colleagues of the T opetiruct of & ki

providing ail the faciliti CELomy TR WO

Central Library - Ain Shams University



Central Library - Ain Shams University



Detected o
“%y Dear Parents”

Central Library - Ain Shams University



Central Library - Ain Shams University



CONTENTS

Subject Page
* LIST OF ABBREVIATIONS 1
* AIM OF THE WORK it
*  SUMMARY v
* LIST OF TABLES 1X
* LIST OF FIGURES XV
CHAPTER (I)
INTRODUCTION
[.1  Schiff Bases 1
[.2  Schiff Bases Metal Complexes 6
[.3 The Electronic Absorption Spectra 26
1.4 Basic Theory of Infrared absorption 36
[.5  Magnetic Susceptibility Studies 40
[.6  Electron Spin Resonance Spectral Studies 43
[.7  Biological Importance of Transition Metals 45
CHAPTER (1i)
*  EXPEREMENTAL
IL1  Instrumentation 47
[1.2  Materials 49
IL3  Preparation of the Schiff Bases. 49
II.4  Preparation of the Metal Complexes of the Schiff 6]

Bases.

I1.5 Preparation of the Schiff Bases Complexes of 7]
Cu(ID)-NO:;.
[1.6 Preparation of the Media of Bacteria 71

[1.7  Preparation of the Media of fungi 72

Central Library - Ain Shams University



I1.8

L9

I1.10

111

[1I-1

HI-11

HT-111
HI-1v

I-v

111 A&B

Subject

Method of Inoculation and Growth of Bacteria
and fungl.

Method of Studying the Effect of Complexes on
the bacteria .

Method of Studying the Effect of Complexes on
the Fungi .

CHAPTER (1)
RESULTS & DISCUSSION

CHARACTERIZATION OF THE SCHIFF
BASES OF N,N-THIOCARBOHYDRA-
ZONE

IR Spectra of Tch, Saltch and o-Naphtch

Electronic Absorption Spectra of Tch, Saltch
and o-Naphtch.

Mass Spectra of Tch, Saltch and o-Naphtch

The 'H NMR Spectra of Tch, Saltch and
o-Naphtch

The '*C NMR Spectra of Tch, Saltch and
o-Naphtch.

METAL COMPLEXES OF N,N°-
THIOCARBOHYDRAZONE BIS-(SALIC-
YLDENEIMINATO), (SALTCH) AND
N,N'-THIOCARBOHYDRAZONE  BIS-(o-
HYDROXYNAPHTHYLENEIMIN-ATO},
(o-NAPHTCH) WITH THE TRANSITION
METALS

Central Library - Ain Shams University

Page
72

72

74

74

74
80

84
86

92

98



[1I-A.a

J1-A-a.l
[1I-A-a.2
[11-A-a.3
[1I-A-a.4
[I1-A-a.5
[1l-A-a.6
[11-A-a.7
III-A-a.8

III-A.b

[1I-A-b.]

I1I-A-b.2

Subject

Characterization of the Metal Complexes
of N,N- Thiocarbohyd razone Bis-
(Salicyldeniminato), (Saltch) with the
Transition Metals.

IR Spectra of the complexes of saltch with the
transition metals.

Molar conductance of the complexes of saltch
with the transition metals.

Electronic absorption spectra of the complexes
of saltch with the tranistion metals.

Thermal properties of the complexes of saltch
with the transition metals.

Magnetic properties of The complexes of
saltch with the transition metals.

ESR of the Complexes of saltch with the
transition metals.

Geometry of the complexes of saltch with the
transition metal .

Study of the potential application of saltch
Cu(I)I complex as pollutant gas absorbent

Characterization of Metal Complexes of
N,N'-Thiocarbohydrazone Bis-(o-Hydroxy-
naphthyleneiminato), (o-Naphtch) with the
Transition Metals.

IR spectra of the complexes of o-naphtch with
the transition metals.

Molar conductance of the complexes of
o-naphtch with the transition metals.

Central Library - Ain Shams University

Page
98

98

103
103
108
116
118
124
126

128

128



I[11-A-b.3

[1I-A-b.4

[TI-A-b.5

[1I-A-b.6

1M1-A-b.7

111-A-c

[11-A-c.1

1I-A-c.2

[I-A-c.3

MI-A-c.4

HI-A-c.5

[11-A-c.6

I1I-B.a

[1I-B-a.l

1I-B-a.2

Subject
Electronic absorption spectra of the complexes
of o-naphtch with the tranistion metals.

Thermal properties of the complexes of
o-naphtch with the transition metals.

Magnetic properties of the complexes of
o-naphtch with the transition metals.

Electron spin resonance of the complexes of
o-naphtch with the transition metals.

Geometry of the complexes of o-naphtch with
the transition metal .

Applications  of Tch, Saltch, o-Naphtch and
their Transition Metal Complexes in
Biological Nitrogen Fixation

Kinds of microorganisms
Origin of microorganism
Microorganisms and the soil
Soil microbial processes.
Nitrogen fixation

Bilogical activity of saltch, o-naphtch and their
transition metal complexes on bacteria and
Fungl.

Characterization  of the Schiff Bases of
Salicylaldehyde with Bidentate Amines

[R spectra of the Schiff Bases (sal-Bidentate
amines).

Electronic Absorption Spectra of Schiff Bases
(Sal-Bidentate Amines).

Central Library - Ain Shams University

Page
132

136
140
141
145
146
146

147
150

151
152
153
176

176

180



