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ABSTRACT 

This  t h e s i s  desc r ibes  t h e  chemical, physico-chemical and 

s t r u c t u r a l  s t u d i e s  of  two types  of copper compounds which 

i n t e r a c t  w i t h  molecular  oxygen i n  t h e i r  formation. 

The f i r s t  type  is an i n t e n s e l y  coloured s p e c i e s  based 

on t h e  l igand  oxalyldihydrazide.  The d i v a l e n t  me ta l  and t h e  

I l i g a n d  r e a c t  t o g e t h e r  wi th  simple carbonyl  compounds and 

molecular oxygen i n  b a s i c  cond i t ions  t o  form b l u e  s p e c i e s  t h e  

n a t u r e  of which has  been t h e  s u b j e c t  of con jec tu re  for many 

years .  Th i s  work shows t h a t  t h e  metal  i s  t r i v a l e n t  i n  t h e  

h igh ly  coloured s t a t e s  and t h a t  it a c t s  a s  an o x i d a t i v e  c a t a l y s t  

wi th  a s c o r b i c  a c i d .  The copper (111) /copper (11) p o t e n t i a l  has  

been e s t a b l i s h e d  as + 0 . 2 4 4  V by polarography. Compounds 

i n c l u d i n g  acetaldehyde and acetone a s  t h e  carbonyl  component 

have been c r y s t a l l i z e d  i n  monoclinic space groups. I n  both  

i n s t a n c e s  X-ray d i f f r a c t i o n  s t u d i e s  show t h a t  t h e  meta l  i s  

co-ordinated t o  a 6-5-6-5 macrocycle formed by a condensation 

r e a c t i o n  between two oxaly ld ihydraz ide  molecules and two 

carbonyl  moie t ies .  The co-ordination i s  v i a  f o u r  deprotonated 

'amide' n i t rogen  atoms and i s  of  square-planar  geometry. A 

s t r u c t u r a l  s tudy o f  oxaly ld ihydraz ide  has a l s o  been undertaken 

and comparisons are made wi th  t h e  co-ordinated spec ies .  

The second type  of  compound s t u d i e d  is a Cu10X6Lq c l u s t e r .  

It was made from a copper (I) precursor  and s t u d i e s  wi th  oxygen-18 

gas show t h a t  f o r m a t i o n , r e q u i r e s  ox ida t ion  t o  copper( I1)  . 

followed by hydro lys i s .  I n f r a r e d  evidence based on t h e  Cu-0 

s t r e t c h  (500-580 cm-'1 i s  presented.  Attempts t o  inc lude  b o t h  

f l u o r i n e  and i o d i n e  as t h e  halogen component sugges t  t h a t  only 

c h l o r i n e  and bromine may f i l l  such a r o l e .  


















