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CHAPTER I I  

EXPERIMENT

2 .1  R e a g e n t
2 . 1 . 1  S o l id e

A c e ty la c e to n a te s  o f  th e  f o l l o w in g  m e ta ls  w e re  p u rc h a s e d  
f ro m  M e rc k -S c h u c h a rd t 

C hrom ium  ( I I I )

C o b a lt  ( I I I )

C o b a lt  ( I I )
C opper ( I I )

I r o n  ( I I I )
M anganese ( I I I )

M anganese ( I I )
N ic k e l  ( I I )
P a l la d iu m  ( I I )
Z in c  ( I I )

2 . 1 . 2 .  L iq u id s
The s o l v e n t s , fro m  M erck  and BDH w h ic h  w e re  n o t  a n a la r  

g ra d e  w e re  d o u b l e - d i s t i l l e d  and w e re  d r ie d  w i t h  d r y in g  

a g e n ts  p r i o r  t o  u s e .

2 .2  P ro c e d u re  
U l t r a - v i o l e t  s p e c t r a l  m e a su re m e n ts

A l l  s p e c t r a  w e re  m easured  a t  ~  25 c on a p e r k in - E lm e r  
M o d e l 12zf d o u b le  beam g r a t in g  s p e c t r o p h o to m e te r ,• u s e in g  1 -c rn . 

q u a r tz  c e l l s  and 1 .0  nm s p e c t r a l  s l i t - w i d t h .  The s o lu t io n s  
m e asu red  w e re  a l l  ~  10 M.



H -b o n d in g  s p e c t r a  w o re  re c o rd e d  as a f u n c t io n  o f  t im e .

The t im e  a t  w h ic h  th e  c o m p le x  d is s o lv e d  i n  th e  s o lv e n t  was 

ta k e n  as z e ro  t im e .  W a v e le n g th s  g iv e n  a re  r e l i a b l e  t o  ± 0 . 5  " A .  

All A A !> a re  r e l a t i v e  t o  is o b c ta n e .
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2 .3  A c e ty la c e to n e  and i t s  M e ta l C o m p lexes

A c e ty la c e to n e  i s  a m ix tu r e  o f  tw o  fo rm s  h a v in g  k e to  

( F ig .  2 A) and e n o l ( F ig .  2 B) s t r u c t u r e s .  I t  i s  a weak a c id  
(p K a 8 . 8 ) าๆ and one p r o to n  can be l o s t  e a s i l y  t o  g iv e  th e  
e n o la te ;  a n io n .  T h is  e n o la te  a n io n  h a s  a f iv e - a t o m  IF n e t - w o r k  

e x te n d in g  o v e r  th e  tw o  o xyg e n  and th r e e  n o n - t e r m in a l  c a rb o n  

a to m s . S ix  e le c t r o n s  th u s  o c c u p ie d  a re  d e lo c a l iz e d  i n t o  a 
s y m m e tr ic  s t r u c t u r e .  T h is  can be c o n v e n ie n t ly  c a l le d  q u a s i

a r o m a t ic  fo rm  ( F ig .  2 c ) .

The m e ta l c o m p le xe s  w h ic h  a re  s tu d ie d  h e re  can be c l a s s i f i e d  

i n t o  2 g ro u p s  ะ -
2 . 3 .  ๆ T r i v a l e n t  m e ta l c o m p le x e s , in c lu d e  c o b a l t  ( I I I ) ,

c h ro m iu m  ( I I I ) ,  i r o n ( l l l ) ,  and m anganese ( I I I )  a c e t y la c e t o n a t e s .
1 2 ,1 3

T h e i r  g e o m e tr ie s  h a ve  been e s ta b l is h e d  by X - r a y  c r y s t a l lo g r a p h y  
( F ig .  2 D) and t h e i r  s y m m e tr ie s  a re  i . e .  a d i s t o r t e d  o c ta h e 
d r a l .  The a c e ty la c e to n e  c h e la te  b e in g  p la n a r  and s y m m e t r ic a l ,  i . e .  
q u a s i-a r ,o .m a t ic  fo rm .

2 . 3 . 2  D iv a le n t  m e ta l c o m p le x e s ,  in c lu d e  p a l la d iu m  ( I I ) ,
c o p p e r ( I I ) ,  n ic k e l  ( i l ) ,  c o b a l t  ( I I ) ,  z in c  ( I I ) ,  and m a n g a n e s e ! I I )
a c e t y la c e to n a te s .  The (P d ) c o m p le x  h a s  a p la n a r  c o n f ig u r a t io n

1 ^w i t h  a d i s t o r t e d  o c ta h e d r a l  c o - o r d in a t io n  o f  th e  Pd a to m .
Cu ( I I )  c o m p le x  ha s  a bonded b r id g e  s t r u c t u r e  w i t h  th e  c e n t r a l  
c a rb o n  a tom  a c t in g  as a b r id g e  b e tw e e n  th e  tw o  n e a r ly  s q u a re  
p la n a r  Cu (Xckc)^ u n i t s .  ̂ The re m a in in g  c o m p le xe s  a re  o l ig o m e r  
w i t h  p o ly m e r iz a t io n  v ia  c h e la te d  oxyg e n  b r id g e .  C r y s t a l lo g r a p h ic
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e v id e n c e s  f o r , p o l y m e r iz a t i o n  h a s  been d e f i n i t e l y  e s ta b l is h e d  

to  d a te  w i t h  ^ N i ( A c A c ) ^ ^ ^  ( F ig *  2 ร ) ,  ^Co (A c A c )^ j 
(F ig o  2 F ) , and ^Zn ( A cT tc ^ J j^ ( F i g .  2 G) ; and m o le c u la r  w e ig h t  

s tu d y  in d ic a t e s  p o ly m e r is a t io n  a ls o  f o r  I Mn (A c A c )3  ^ w h ic h  i s  
b e l ie v e d  t o  h a ve  th e  same s t r u c t u r e  as  N i ( I I ) .

P o ly m o r ic 's p e c ie s  i n  M ( I I )
C u ( I l )  fo rm s  d im e r  and th e  monomer i s  p la n a r ,  s ym m e try  

. N i ( l l )  and M n ( l l )  a re  b e l ie v e d  t o  h a ve  i d e n t i c a l  s t r u c t u r e s ,  

b o th  a re  t r i m e r i c 1 ' .  I n  N i ( I I )  th e r e  a re  n in e  p o s s ib le  s t r u c t u r e s  
o f  t r i m e r i c  a lo n e ] 1'7 N i ( l l )  and M n ( I I )  m onom ers a re  p la n a r ,  

s ym m e try  D2 h*

Z n ( I I )  i s  a ls o  t r i m e r i c ,  b u t th e  monomer i s  t e t r a h e d r a l ,  

s ym m e try  £>2 (3  ̂ C o ( l l )  fo rm s  t e t r a m e r s ,  th e  monomer i s  a ls o

2d* ' 't e t r a h e d r a l ,  s ym m e try  D
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