
HEXAMETHYLENIMINE CARBODITHIOATE: 
COMPLEXATION BEHAVIOR AND 

ANALYTICAL APPLICATIONS 

A THESIS SUBMITTED 
IN FULFILMENT OF THE REQUIREMENTS FOR 

THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

By 
R. K. RAWLLEY 

O E  .H o 

Department of Chemistry 
INDIAN INSTITUTE OF TECHNOLOGY, DELHI 

MAY 1986 



To 
The Beloved Parents, 

Scientists From Whom I Imbibed 
The Knowledge And Spirit Of 
The Subject, And Those Great 
Souls Who Made Sacrifices For 

The Cause Of Humanity 



PVK 

CERTIFICATE 

This is to certify that the thesis entitled, 

"HEXAMETHYLENIMINE CARBODITHIOATE:COMPLEXATION BEHAVIOR 

AND ANALYTICAL .APPLICATIONS" being submitted by 

Mr. Rakesh Kumar Rawiley to the Indian Institute of 

Technology, Delhi, for the award of the degree of 'Doctor 

of Philosophy in Chemistry', is a record of bonafide 

research work carried out by him. Mr. Rawlley has worked 

under our guidance and supervision and has fulfilled the 

requirements for the submission of this thesis which, to 

our knowledge, has reached the requisite standard. 

The results contained in this thesis have not been 

submitted, in part or in full, to any other University or 

Institute for the award of any degree or diploma. 

(Dr. A.K. Singh) 
Lecturer 

Department of Chemistry 
I.I.T. Delhi, INDIA  

(Dr. B.K. Puri) 
Assistant Professor, 
Department of Chemistry, 
I.I.T. Delhi, INDIA 



ACKNOWLEDGEMENT 

It is a pleasure to express my deep sense of 

gratitude to Dr. B.K. Puri and Dr. A. K. Singh, 

Department of Chemistry, Indian Institute of Techno-

logy, Delhi, for introducing me to this research 

problem and for their inspiring guidance throughout 

the span of this work. 

I am grateful to Prof. B.L. Khandelwal, Prof. R.D. 

Dua, Prof. R.P. Gandhi, Prof. I.K. Verma, and Prof. N.K. 

Jha for providing necessary facilities, useful sugges-

tions and persistent encouragement. 

My grateful thanks are due to Dr. S. Chandra, 

Zakir Hussain College, for his brotherly affection and 

valuable discussions on the subject. 

I owe to Prof. P. Kumar and his family, for rend- 

ering fruitful suggestions and providing an affectionate 

care throughout my stay in the Institute. I am indebted 

to Dr. S.D. Sharma, his family members, and Prof. V.N. 

Arora, for their being a source of inspiration, and 

invaluable suggestions. 

I express with gratefulness, my thanks to Dr. K.L. 

Dhar, Dr. K. C. Mittal, Dr. S.K. Saini, Dr. S.K. Goel, 

Dr. V.L. Narayanan, Dr. A.K. Goel, Dr. Rajiv Bhat, Dr. Seema 

Agrawal,. Dr. V.K. Mathur and Mr. D.K. Kanchan for their 



most useful experimental assistance and stimulating 

discussions in the course of this work. 

I greatly appreciate and thank my lovable lab 

mates, I.K. Pandey, Vinod Srivastava, Kiran Varsha, 

Manisha Pathak, Satish Kumar, S.K. Sharma, and 

J.K. Basumatary for cooperating in establishing an 

amiable scientific atmosphere in the lab and in a 

variety of other ways. 

I am also thankful to Messrs. Sanjiv Mazumdar, 

Diswajit Pati, Nand Kishore, R. Jha, 	Dhar, and 

J.K. Ghosh for extending a nice companiOnship, brilliant 

ideas, and assistance in the best possible way. 

I'also thank the faculty and staff members of the 

department who offered their helping hand whenever 

required. 

Thanks are also due to Mr. N.L. Arora for his neat 

drawings of the figures and Mr. Prem Chand for typing 

the manuscript in time. 

1Q_K-12.Gt-0/ 
R. K. RAWL JEY ) 



CONTENTS 

Page 

CERTIFICATE 

ACKNOWLEDGEMENTS 

CHAPTER 1 INTRODUCTION 
	 1 

References 
	 9 

CHAPTER 2 MAGNETIC, SPECTRAL, AND AN TIMICR013 DUI 
STUDIES ON SOME PARAMAGNETIC, OPEN -
SHELL TRANSITION METAL HEXMETHYLENIMINE 
CARBODITHIOATES 

2.1 Introduction 	 11 

2.2 Synthesis and characterization of 
hexamethylenimine 

2.3 Synthesis and characterization of 
sodium Hexamethyl en imine c a rbo di th io ate 
dihydrate 	 1 3 

2.4 Physical Measurements 
	15 

2.5 Isolation of Metal chelates and their 
characterization 
	 2U 

2.5.1 Oxovanadium (IV) 
	 23 

2.5.2 Chromium (III) 
	 42 

2.5.3 Manganese (II) and (III) 

2.5.4 Iron (III) 
	 71 

2.5.5 Cobalt (II) 
	 05 

2.5.6 Copper (II) 
	 90 

12_ 



CHAPTER 3 

	

2.6 	Thermal Studies 

	

2.7 	Antimicrobial Screening 

References 

X-RAY DIFFRACTION, SPECTRAL, AND 
ANTIMICROBIAL STUDIES ON SOME 
'DIAMAGNETIC.  HEXAMIHYLENIMINE 
CARBODITHIOATES 

	

3.1 	Introduction 

	

3.2 	Physical Measurements 

	

3.3 	Isolation of Metal chelates 

3.3.1 	Cobalt 	(III) 

3.3.2 	Nickel 	(II) 

3.3.3 	Zinc 	(II), 	Cadmium (II) 	. 
and Mercury (II) 

	

3.4 	Infrared Spectra 

	

3.5 	Nuclear Magnetic. Resonance Studies 

	

3.6 	Thermal Studies 

	

3.7 	Antimicrobial Screening 

References 

96 

99 

103 

111 

112 

113 

114 

118 

120 

121 

134 

141 

143 

145 

CHAPTER 4 SPECTRAL STUDIES ON PLATINUM METAL 
HEXAMETHYLENIMINE CARBODITHIOATES 

4.1 Introduction 
	 149 

4.2 Isolation of Metal Chelates 
	 150 

4.2.1 Ruthenium (III) 
	 152 

4.2.2 _Rhodium (iia). 
	 156 

4.2.3• Iridium (III)• 
	 15-8 

4.2.4 Palladium (II) and Platinum(II) 
	159 

4..3 1H Nuclear Magnetic Resonance Spectra 
	1 65 

16B 
References 



CHAPTER 5 EXTRACTION SPSCTROPHOTONETRIC STUDIES 

5.1 Snectroohotometric Determination 
of Bismuth, Cobalt, Copper, Iron, 
Manganese, and Nickel after Extrac-
tion of their Hexamethylenimine 
Carbodithioates into Chloroform 

5.1.1 Introduction 

5.1.2 Experimental 

5.1.3 Results and Discussion 

5.1.4 Determination of Bismuth, 
Cobalt, Copper, Iron, 
Manganese, and Nickel in.  
Standard Reference Materials 

5.2 Flame Atomic Absorption Spectro-
photometric Determination of Antimony, 
Cadmium, Lead, and Zinc after Extrac-
tion of their Hexamethylenimine 
Carbodithioates into chloroform 

5.2.1 Introduction 

5.2.2 Experimental 

5.2.3 Results and Discussion 

5.2.4 Determination of Antimony, 
Cadmium, lead, and Zinc in 
Standard Reference Materials 

References 

170 

172 

174 

192 

199 

200 

202 

211 

220 

CHAPTER 6 THIN-LAYER CHROMATOGRAPHIC STUDIES ON 
METAL HEXAMETHYLENIMINE CARBODITHIOATES 

6.1 Introduction 

.6.2 Experimental 

6.3 . Results- and Discussion 

6.4 Analysis.of.Standard Reference 
'Samples--  

References 

SUMMARY .• 

225 

. 227 

• 228 

236 

240 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

