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It was  found by C h a l k  and H a r r o d  (2) tha t  c o m p o u n d s  h a v i n g  the 

g e n e r a l  f o r m u l a  R 3 S i C o ( C O ) 4  (R = o r g a n i c  g r o u p s ,  C1) cou ld  be s y n t h e s i z e d  

by the i n t e r a c t i o n  of a s u b s t i t u t e d  s i l a n e ,  R3SiH , wi th  Co2(CO)8 ;  A y l e t t  and 

C a m p b e l l  (3) h a v e  r e p o r t e d  the  s y n t h e s i s  of  H 3 S i C o ( C O ) 4  f r o m  H3SiI  and the 

[Co(CO)4-I- anion. The present investigation was carried out in order to 

ascertain whether F3SiCo(CO)4 could be synthesized and, if so, whether 

it would be sufficiently thermally stable to study at room and elevated 

temperatures. This compound is of particular interest since it is the silicon 

analog of F3CCo(CO)4, the simplest organic cobalt tetracarbonyl stable at 

room temperature (4, 5). 

It was found that F3SiCo(CO)4 could be formed readily in 84~0 yield 

based upon the amount of Co2(CO)8 employed, by the reaction of F3SiH at 

an ideal gas pressure of 40 atmospheres at room temperature in the absence 

of solvent during 24 hours at room temperature, viz., 

2F3SiH + Coz(CO)8"" > ZF3SiCo(CO)4 + H Z (i) 

Reaction also occurred at a measurable but slower rate at lower pressures. 

This compound could also be formed by the reaction of F3SiH with HCo(CO)4 

at an ideal gas pressure of 2 atmospheres during one hour at room temperature, 

according to the equation 

F3SiH + HCo(CO)4 > F3SiCo(CO)4 + H 2 (2} 

Trifluorosilyl cobalt tetracarbonyl is sufficiently volatile to be handled 

easily in a vacuum system (Z. 7 mm vapor pressure at 0 ° ). It readily 

forms large (approx. 1 mm) transparent amber crystals by sublimation and 

it melts at 19. 4 ° with some decomposition. No decomposition is obs~,rved 
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in  the s o l i d  s t a t e  on w a r m i n g  to the m e l t i n g  po in t  or  in  the gas  p h a s e  at  

r o o m  t e m p e r a t u r e  for  e x t e n d e d  p e r i o d s  of t i m e .  At r o o m  t e m p e r a t u r e  a 

s m a l l  s a m p l e  of l i q u i d  F3S iCo(CO)4  d e c o m p o s e d ,  in  vacuo ,  d u r i n g  18 h o u r s  

to s i r 4 ,  CO, and  a m a t e r i a l  of m u c h  s m a l l e r  v o l a t i l i t y  h a v i n g  a g r o s s  

c o m p o s i t i o n  c o r r e s p o n d i n g  to a m i x t u r e  of Co4(CO)12,  Co2(CO)8,  and  

s i l i c o n  in  the r e l a t i v e  m o l a r  p r o p o r t i o n s  1 . 0  : 2 . 0  • 2 . 0 ,  r e s p e c t i v e l y ,  

v iz .  

8F3SiCo(CO)4--- } Co4(CO)I Z + ZCoz(CO)8 + ZSi + 6SiF 4 + 4CO (3) 

Fifty-six percent of a large sample of liquid F3SiCo(CO)4 was recovered 

unchanged after six hours at 65 ° . After two hours at 138 ° a sample had 

decomposed according to the equation 

4F3SiCo(CO)4 ) 3SiF 4 + 16CO + [4Co + Si] (4) 

and all of the fluorine was liberated as SiF 4. . Decomposition of liquid 

F3SiCo(CO)4 appears to be promoted by glass surfaces (or by material absorbed 

on the glass), since the thermal stability was reduced when small quantities 

of liquid compound were held in a relatively large glass container. 

A reaction occurs between F3SiCo(CO)4 and HgCI 2 at 60 ° during three 

hours according to the equation 

ZF3SiCo(CO)4 + HgCIz----- ~ 2F3SiCI + Hg[Co(CO)4] Z (5) 

to give 90% yields of F3SiCI based on the F3SiCo(CO)4 consumed. No 

reaction was observed between F3SiCo(CO)4 and Hgl 2 under similar 

conditions, although considerable thermal decomposition of the F3SiCo(CO)4 

occurred. The Si-Co bond was cleaved at room temperature by water with 

the formation of HCo(CO)L * and a white solid, presumably $iO Z. No reaction 

was observed between F3SiCo(CO)4 and PF 3 at ideal gas pressures up to 

40 atmospheres at room temperature. 

The 19F (6), 29Si (6), mass (7), and infrared [CO stretching region 

only] (8) spectra have been reported previously. The two strong bands in 

-i -i 
the Si-F stretching region at 940 cm and 8Z5 cm are assigned to the 

E and A 1 modes, respectively. The weighted average (rE + AI)/3, 
-i 

90Z cm -I, is approximately 50 cm less than this weighted average in 

species of the type F3SiX (where X = F, H, H3 C, (H3C)3SiO, (H3C)zN, 

etc.)(9).A similar, although somewhat greater, reduction in C-F stretching 
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f r e q u e n c i e s  in p e r f l u o r o a l k y l  t r a n s i t i o n  m e t a l  c a r b o n y l  d e r i v a t i v e s  h a s  b e e n  

i n t e r p r e t e d  in t e r m s  of  p a r t i a l  (d ~ ~* )~r d o u b l e  bond  c h a r a c t e r  in the C - m e t a l  
Q 

bond  (10). I t  ha s  b e e n  s u g g e s t e d  p r e v i o u s l y  t ha t  t h e r e  m a y  be s o m e  (d-~d)Tr 

d o u b l e  bond  c h a r a c t e r  in t he  S i - C o  bond  in F 3 S i C o ( C O ) 4  (8}. The  S i - F  

s t r e t c h i n g  f r e q u e n c y  d a t a  r e p o r t e d  h e r e  s u g g e s t s  t ha t  t h e r e  m a y  a l s o  be 
# 

s o m e  (d ~ c~ )iv d o u b l e  bond  c h a r a c t e r  i n v o l v i n g  an i n t e r a c t i o n  b e t w e e n  f i l l e d  

c o b a l t  3d o r b i t a l s  wi th  a o r b i t a l s  of  a p p r o p r i a t e  s y m m e t r y  on the F 3 S i  

g r o u p .  

A c k n o w l e d g e m e n t :  Th i s  w o r k  was  s p o n s o r e d  by A F O S R ( S R C ) - O A R ,  U S A F ,  

C o n t r a c t  No. A F 4 9 ( 6 3 9 ) - 1 5 1 9 .  
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