
SOME SYNTHETICALLY USEFUL REACTIONS 
OF HYDRAZONES, SEMICARBAZONES 

AND CYCLIC IMIDES 

by 

KIRAN VARSHA 

Department of Chemistry 

THESIS SUBMITTED 
IN FULFILMENT OF THE REQUIREMENTS FOR 

THE AWARD OF THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

to the 
INDIAN INSTITUTE OF TECHNOLOGY, DELHI 

INDIA 
JULY, 1992 



DEDICATED TO 

MY 

NEARS AND DEARS 



Certificate 

This is to certify that the thesis entitled "SOME SYNTHETICALLY 
USEFUL REACTIONS OF HYDRAZONES, SEMICARBAZONES AND CYCLIC 
IMIDES", being submitted by Mrs. Kiran Varsha, 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 carried out by her. Mrs. Kiran Varsha 
has worked under my guidance and supervision, and has fulfilled the 
requirements for the submission of this thesis, which to my knowledge has 
reached the requisite standard. 

The results contained in this dissertation have not been submitted in.part 
or in full, to any other University or Institute for the award of any degree 
or diploma. 

R.N. Ram 
Thesis Supervisor 
Assistant Professor 
Department of Chemistry 
Indian Institute of Technology 
New Delhi - 110016 
India 



Acknowledgements 

It gives me immense pleasure and great opportunity to express my 
profound sense of gratitude and indebtedness to Dr. R.N. Ram, Assisstant 
Professor, Department of Chemistry, Indian Institute of Technology, Delhi, for 
his suggesting the problem, painstaking guidance and constant encouragement 
throughout the research work. 

I wish to express my sincere thanks to Professor A.S.N.Murthy, Head 
of the Department and Professor B.L.Khandelwal, the former Head of the 
Department for providing me all the facilities for carrying out this work. 

I would like to thank Dr. Satyendra Singh, Post-Doctoral Fellow, 
University of Oklahoma, USA for recording 300MHz PMR, and NOE difference 
spectra. Thanks are also due to Dr.D. Basavaiah, Post-Doctoral Fellow, Purdue 
University, USA for the detailed proton-proton decoupling experiments. 

I am extremely thankful to my friends and colleagues particularly Ms 
Latika Singh, Mrs. Nupur Basu, Mrs. Tanuja R.Kumar, Mrs. Swarita and Ms. 
Navneeta for their affection, well wishes and kind help extended to me in all 
possible ways that encouraged and kept my spirit high during the tenure of 
my research. 

I wish to thank my husband Mr. J.S.Kohli and my son Arjun for their 
patience, love and affection. My humble regards also due to my beloved parents 
and parents-in-law, especially my mother-in-law. 

The financial assistance by the Council of Scientific and Industrial 
Research, New Delhi is gratefully acknowledged. 

(i) 



As last but not the least, I would like to thank Mr.Nair of M/s. VCS 
for laser typesetting of the manuscript, Mr.K.G.Padam and Mr. N.K. Chaudhary 
for the neat tracing of the figures. 

(Kiran Varsha) 



Abstract 

The du sis entitled "Some Synthetically 	eft 1 Reactions of Hydrazones, 
Semicarbazones and Cyclic amides" has been div- ded into three chapters. 

CHAPTER 1: 

Allyl, cinnamyl and propargyl  ethers of salicylaldehyde and 2- 
hydroxynaphthaldehyde were prepared' by condensation of the phenolic 
aldehydes with appropriate bromides. Similarly prepared were the allyl and 
propargyl ethers of 3-methoxy-2-hydroxybenzal 	yde. These aldehydic ethers 
were converted into their acetyl-, benzoyl- and tosyl- hydrazones, semicarbazones, 
thiosemicarbazones and azines. The acetyl hydrazones and the benzoyl 
hydrazones rderwent intramolecular tandem [3++2,1 cydoadditions accompanied 
by the cleavage of the acetyl and benzoyl group on heating in methanol under 
reflux in the presence of equimolar proportion of hydrochloric acid to give bis-
adducts which were found to be either identical (in the cases of propargyl ethers) 
or diastereoisomeric (in cases of alkenyl ethers) with the products isolated from 
the acid catalysed intramolecular criss-cross cycloaddition of the corresponding 
azines under similar conditions. The tosylhydrazones, the semicarbazones and 
the thicsemicarbazones were recovered unchanged under similar condlions 
except when they were derived from 2-cinnamyloxynapthaldehyde, in which case 
the bis- add tic, identical to that given by the corresponding acetyl- or bepzoyl-
hydrazo ie, was obtained. 2- Allyloxybenzaldehyde benzoylhydrazone on st rring 
with Cut: I,.:11-1.,0 in acetonitrile, yielded the same bis-adduct as was obtained from 
its reaction 'Ai methanol in the presence of hydrochloric acid. 

CHAPTER II: 

Several semicarbazones of aldehydes and ketones were hydrolysed with 
CuC12.2I-1 0 in refluxing acetonitrile to give the carbonyl compounds in high 



yields. The regeneration of the ketones proceeds faster than that of the aldehydes. 
Ester, amide, alkoxy and phenolic groups and conjugated or isolated double 
bond survive under the reaction conditions. 2,4-DNP derivatives remain unaffected 
even under more stringent conditions. 

CHAPTER III: 

Some hitherto unreported 3-arylamino-4-hydroxybutyranilides were prepared 
in high yields by highly regioselective reduction of N-aryl-o(arylaminosuccinimmides 
with sodium borohydride in acetonitrile-methanol (4:1,v / v) medium. The 
carbonyl group adjacent to the arylamino group was found to be reduced 
selectively. When the os,substituent was a tertiary amino (N,N-methyl-phenylamino) 
group, a mixture of both the regioisomeric reduction products were obtained 
from the reaction showing opposite but poor regioselectivity. 

(iv) 



Contents 
Acknowledgements 
Abstract 
Glossary of 
Notes 
Chapter I 

1.1 

1.2 
1.3 
1.4 

1.5 
1.6 

1.7 
Chapter II 

2.1 

2.2 
2.3 

2.4 

Symbols and Abbreviations 

Intramolecular Tandem[3++2] Cycloadditions of Hydrazones 
Inroduction 

Preparation of Hydrazones 
Tautomerism 
Cycloaddition Reaction of Hydrazones 
1.4.1 [3+2] Cycloaddition 
1.4.2 [3++2] Cycloaddition 
1.4.3 Intramolecular [3+2] and [3++2] Cycloaddition 

Statement of the Problem 
Results and Discussion 
1.6.1 Attempted Unsuccessful Cycloadditions 
1.6.2 Intrarnolecular [3++2] Cycloaddition 
Experimented 
Regeneradon of Carbonyl Compounds From Semicarbazones 
Introduction.  

2.1.1 Hydrolytic Methods 
2.1.2 Oxidadve Methods 
Statement of the Problem 
Results and Discussion 
2.3.1 Regeneration of Carbonyl Compounds 
2.3.2 Oxidative Cyclisation of Semicarbazones 
Experimental 

22 
24 

59 

63 
64 -  

72 



Chapter III Regioselective Reduction of Cyclic Imides 
3.1 Introduction 
	 74 

75 
3.2 	Reduction of Imides 
3.3 	Partial Reduction of Imides 

	 77 

3.4 	Regioselectivity in Partial Reductions 
	 78 

3.5 	Statement of the Problem 
	 82 

3.6 	Results arid Discussion 
	 83 

3.7 	Experimental 
	 90 

References 
	 91 

List of Publications 
	 104 

F lots 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

