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ABSTRACT 

Thi s  t h e s i s  i s  concerned wi th  t h e  s y n t h e s i s ,  and a s p e c t s  

of  t h e  chemis t ry ,  o f  carbon-donor complexes o f  osmium a s  organo- 

m e t a l l i c  models f o r  CO r educ t ion  in t e rmed ia t e s .  

I n  Chapter 1 some a s p e c t s  o f  l i g a n d  r e a c t i v i t y  o f  t h e  

carbon-donor l i g a n d s  CO, CS, CSe, CTe and carbenes  i n  t r a n s i t i o n  

metal complexes a r e  reviewed. The r educ t ion  r e a c t i o n s  o f  t h e s e  

l i g a n d s  are emphasized. 

The p r e p a r a t i o n  and s t r u c t u r e  o f  t h e  osmium q2-formaldehyde 

2 
complex 0s (q -CH20) (CO) (PPh3) i s  descr ibed  i n  Chapter 2. This  

complex has  proved t o  be a u s e f u l  s y n t h e t i c  p recu r so r  f o r  s t a b l e  

osmium formyl,  hydroxymethyl, methoxymethyl and halomethyl 

(-CH2X, X = C1, Br,  I) complexes and some f a c e t s  o f  t h e  r e a c t i v i t y  

o f  t h e s e  l i g a n d s  have been i n v e s t i g a t e d .  A gene ra l  s y n t h e t i c  

r o u t e  t o  n e u t r a l  osmium formyl complexes 0s (CHO) X (C0) (PPh3) 

( X  = h a l i d e  o r  a l k y l )  h a s  been developed. The f a c i l e  p r e p a r a t i o n  

o f  a s t a b l e  example o f  a n  in t e rmed ia t e  formed dur ing  decarbonyl- 

a t i o n  o f  a s imple  aldehyde by a t r a n s i t i o n  meta l ,  t h e  osmium 

n?~l i~hap t~-ace ty l -hydr ido  complex 0s (ql-c [0] CH3) H (CO) (PPh3) 2 ,  h a s  

been d e m n s t r a t e d .  

A pre l imina ry  s tudy  of  t h e  r e a c t i o n s  o f  t h e  osmium 

iodomethyl complex O S ( C H ~ I ) I ( C O ) ~ ( P P ~  ) i s  r e p o r t e d  i n  Chapter 3 .  
3 2 

The t y p i c a l  r e a c t i o n  o f  t h i s  s p e c i e s  i s  n u c l e o p h i l i c  s u b s t i t u t i o n ;  



i n  many respects  r eac t i v i t y  i s  analogous t o  an e l ec t roph i l i c  

methylidene complex. Reaction with a var ie ty  of nucleophiles 

[e .g. OR-, H-, EH- (E = 5 ,  Se, Te) , NH2R and PR3] has been 

investigated and the  l igand r e a c t i v i t y  of some of these 

der iva t ives  studied. 

2 
A synthet ic  route t o  TI2-CSeS and TI -CSe2 complexes of 

osmium without t h e  use of molecular CSeS o r  CSe2 has been 

developed and the  i so l a t i on  of the  geometrical isomers of the  

2 2 
TI -CSeS complex 0s (q2-CS~S) (CO) (CNR) (PPh3) (a r i s ing  from TI -C,S 

2 
o r  TI -C,Se coordination) has been achieved. The synthesis of a 

s t ab l e  osmium hydrido-selenocarbonyl complex, OsHCl(C0) (CSe) (PPh3I2, 

has allowed the  d i r e c t  observation of hydride t r ans fe r  from 

metal t o  CSe ligand. These l a t t e r  r e s u l t s  a r e  discussed i n  

Chapter 4 .  


































