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ABSTRACT 

This t h e s i s  desc r ibes  t h e  s i n g l e  c r y s t a l  x-ray analyses  o f  s i x  

novel organometal l ic  osmium complexes and t h r e e  complexes of  t h e  tri- 

denta te  l igand 1,6-bis(diphenylphosphino)-~r~~6-hex-3-ene with  t h e  

t r a n s i t i o n  metals ir idium, rhodium and ruthenium. 

The complexes o f  carbon rnonosulphi.de and carbon monotell&ide 

w i t h  osmium, OsC12 (CO) (CS) (PPh3) and O s C l p  (CO) (CTe) (PPh3) 2 ,  e x h i b i t  

l i n e a r  th io-  and te l luro-coordinat ion s i m i l a r  t o  t h a t  of  t h e  carbonyl. 

The -CS and -CTe l igands  e x e r t  s t rong t-8-bond weakening inf luences .  

1 
I n  t h e  dihapto-thioacyl  complex o f  osmium, Os(0 -O~CCFJ) t C ( S ) -  

(p- to ly l )  I (CO) (PPh3) , t h e  b iden ta te  th ioacy l  is coordinated t o  t h e  

osmium through t h e  carbon and sulphur atoms. This  bonding involves a 

considerable degree o f  IT- in teract ion between t h e  C,  S and 0s atoms, 

concomitant w i t h  a lengthening o f  t h e  C-S bond. 

The dichlorocarbene complex, OsC12(CO) (CC12)(PPh3)2 is disordered 

i n  t h e  c r y s t a l l i n e  state. Consequently, while t h e  presence of t h e  

dichlorocarbene i s  v e r i f i e d ,  no unambiguous conclusions can be drawn 

from t h e  assoc ia ted  geometry. 

In  t h e  carbyne complex o f  osmium, 0s (C-p-tolyl) C 1  (CO) (PPh3) 2, t h e  

osmium i s  i n  a t r i g o n a l  bipyramidal environment with an approximately 

l i n e a r  arrangement of  t h e  0s-C-R group. The 0s-Ccarbyne bond i s  

s h o r t  (corresponding t o  a bond order of  ca. 3 ) ,  confirming t h e  

formation o f  t h e  C-p-tolyl group a s  a carbyne. 

i 



2 
The formaldehyde ligand i n  t he  osmium complex, Os(0 -CH20) (C0)2- 

(PPh3I2, i s  bonded t o  the  osmium centre  v i a  both the  carbon and oxygen 

atoms. The C-0 bond of the  formaldehyde lengthens considerably upon 

coordination, r e su l t i ng  i n  a bond order apparently l e s s  than 1. Also 

present  i n  t h e  c r y s t a l  s t ruc ture  a re  molecules of water which a r e  

hydrogen bonded i n t o  p a i r s  (0. . .0 separation 2.56 g) . Ihe ( ~ ~ 0 )  

u n i t s  do not  hydrogen bond t o  any o ther  atoms, but  ra ther  occupy 

hydrophobic i n t e r s t i c e s  i n  the  s t ruc ture .  

The th ree  complexes of 1,6-bis(dipheny1phosphino)-tms-hex-3-ene, 

I I 
(BDPH) , ~ r ~ ~ ~ ~ l ~  (BDPH) , ~ h " ' ~ 1 ~  (BDPH) , and Ru . C I Z  (CO) (BDPH) a r e  

isonnrphous. The ruthenium complex i s ,  however, disordered i n  t he  

c r y s t a l l i n e  s t a t e .  In  each of t h e  th ree  s t ruc tu re s  the  o l e f i n  of the  

BDPH moiety i s  only weakly bound t o  the  metal, leaving the  C=C double 

bond v i r t u a l l y  unchanged from t h a t  of the  f r e e  ligand. The o l e f in  

exe r t s  a stronger t r m - b o n d  weakening influence than do the  chlorine 

l igands i n  these  complexes. 




























