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I. T r i l l i u m  Oi , ,~ers  as  Models fo r  r_t~rbon ~ o n m d d e  Reduction.  We have been 

s t u d y i n g  the der ivat ive  chemis t ry  of the methylene c lus t e r s  ! and 2 a n d  the 

ke tene  c lus te r  3-- The l a t t e r  forms from _2 by  CO inser t ion .  
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We have r ecen t ly  found tha t  the  /~-01~ l igand of  _2 can be protonated to give 

the new methyl c lus te r  4, eq. 1. 

÷ H* 

C H y / / O s  (00)4 

> (CO)sOs Os(CO)= 

Methyl c lus ter  _4 is a r a r e  example of an alkyl  subs t i tu t ed  cluster .  Not 

surpr i s ing ly ,  i t  readi ly t rans forms  when pieced u n d e r  a CO atmosphere  to 

(I) 



the  terminal  ace ty l  c lus te r  _5 which then  gives the  br idEing ace ty l  c luster  

_St eq. ~-. 

Os(O0)4 

coo>3o " /Z¢oo)  
C H~,O~///s (C0) 4 

+ c0 ~ (CO)s0~- / 6s(c0)~ 

s_ 

Os(CO)4 

! 
These reactions directly model one series of chain growth mechanisms' during 

CO reduc t ion  on metal surfaces .  A manuscr ip t  is in p r e s s  in OrKanometalHce 

descr ib ing  these resul ts .  

(Z) 

We have also found tha t  ke tene  complex 3 can he a lkyla ted  at  the 

ke tene  oxygen to give the novel  ~,Tr-vinyl complex _7, eq. 3. 

f os (co),-]- • / 

3_ ~_ 

The v iny l  l igand in _7 unde rgoes  a fluxiona] process  in which the  a carbon 

switches  its coordination from one Os to an ad jacen t  3 0 s .  Prel iminary 

s t r u c t u r a l  r e su l t s  imply subs tan t ia l  oxycarbenoid cha rac t e r  in  th i s  v inyl  

l igand.  Protonat ion of the ke tene  oxygen  of  _3 also occurs ,  bu t  the  

in termediate  hydroxyv iny l  complex rea r range~  to give the ~ - aee ty l  complex 

6. A manuscr ip t  descr ib ing these  r e su l t s  is in prepara t ion.  



If. Cou~Wn~. o f  ~ b e n e  and  Nitrene L~p~ade on an Fes Cluster .  We have 

previousiy  communicated the prepara t ion  of the  ca rbene -n i t r ene  c lu s t e r  8. 

This is the f i r s t  c lus te r  compound r e p o r t e d  which contains both n i t r ene  and 

carbene  l igands.  We have observed  tha t  t he se  two organic frugmen£s couple 

to give f r ee  imidato, a~ain a r e a c t i o n  wi thout  p receden t ,  eq. 4. 
J 

Ph 

P h  

[ox] Ph~N C/OEt 
'~-- (4)  
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Because of the  novel ty  of this react ion,  and  i ts  apparen t  importance in a 

number of metal Catalyzed ni t rene react ions ,  we have s tudied t h e  mechanism 

of this  coupling in considerable  detail, We f ind f i r s t  tha t  it is strict." y 

intramolecuT~r; both the nitrene and  ca rbene  l igands which form the  imidate 

come from the  same c lu s t e r  molecule. We have  also found tha t  th is  r ~ c t i o n  

is induced by oxidation of  the c lus ter .  Addition of t h e  one e lec t ron  

oxidant Cp2Fe* gives immediate reaotiont whe reas  only a slow react ion 

occurs  over  weeks  when the c lus te r  i s  s t i r r ed  under  N2. Electrochemical 

experiments a re  c u r r e n t l y  unde rway  to def ine  the oxidation p roper t i e s  of 8_~. 

We believe tha t  similar c a rbene -n i t r ene  couplings may be important  in a 

number of in t e res t ing  carbony~ation reac t ions  which apparent ly  involve 

ni t rene  intermediates .  One such example is the carbonylat ion of n i t roa renes  

in methanol solution to give carbamates,  eq. 5. 

H //0 
PhN02 + CO + CHsOH ~ Fh-N-C "/ (5)  

\O-CH3 



To t e s t  th i s  h y p o t h e s i s  we have  p r e p a r e d  t he  m e t h o x y - c a r b o n y l  c l u s t e r  _9 and  

have  f o u n d  tha t  in methanol  so lu t ion  the a c y l  a n d  n i t r e  ne l i ~ n d s  coup le  to 

g ive  t h e  c o r r e s p o n d i n g  c a r b a m a t e  du r ing  ac id ic  ~vorkup, eq.  6. 

Ph 

÷ 

N ~ /  ~lC_ 0 _ 9 
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M e c h ~ s t ~ c  s t u d i e s  into t h i s  and  re la ted  r e a c t i o n s  a r e  in  pros~ress.  This  

w o r k  will be p r e s e n t e d  a t  a UoS.-W. German w o r k s h o p  on the  React ions  of  

Po lynuc l ea r  0 rganometa l l i c  Compounds  to be  held  in F r a n k f u r t  in e a r l y  

S e p t e m b e r .  

n 
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H ~OCH3 

I I I .  Halide Promoted  I n s e r t i o n  React ions .  We h a v e  p rev~ous iy  shown t h a t  

hal ide ions,  pa r t i cu l a r l y  iodide,  promote  the  i n s e r t i o n  o f  CO into the  

Os-CH2 bond  of  9- to g ive  t he  k e t e n e  c l u s t e r  3. We be l ieve  th i s  r eac t ion  may  

b e  gene ra l ,  and  to  t e s t  t ha t  h y p o t h e s i s  we h a v e  s t u d i e d  t he  c a r b o n y l a t i o n  

o f  (CO)sMn-CI~Ph. This  c o m p o u n d  does  no t  r e a d i l y  c a r b o n y l a t e  a t  one 

a t m o s p h e r e  of  CO p r e s s u r e ,  b u t  we have f o u n d  t h a t  add i t ion  of  ca t a ly t i c  

amoun t s  of  iodide p r o m o t e s  t a i s  r eac t ion  to  g i v e  t he  acy l  compound 

(CO)sMn-(~[OlCthPh! This  p romot ion  may be  o£ d i r e c t  r e l e v a n c e  to s e v e r a l  

r e p o r t s  o f  halide p romot ion  d u r i n g  homogeneous  c a t a l y s i s  o f  C0 r e d u c t i o n ,  

and  we a r e  in the  p r o c e s s  of  de te rmin~  the  mechanism of  this  promot ion  a n d  

t he  e x t e n t  of  i ts  ~eneral i t .y.  



IV. In~r. t lnn Of Met~ln ~ n ~  Metal-Meth¥1ene,.Bonds. We have found that 

cluster _1 reacts with (PPhs)~Pt(Otl2=Ct~) to give the unusual cluster LO, 

eq. 7. 

/ / ~ s  (C0)4 , _ _ ~  (CO)a 0 0 s  (C0)4 
/ ~ 0  (7) . ¢0o)  

(C0)30a'~ "O.s (CO) a + "PtCPPhs)2 s ~ P t  (PPh3)2 \ c /  
! o l_qo H2 

Cluster LO has been characterized by an X-ray diffraction stud)-and is a 

rare example of a tetrsmeta]lic methylene cluster and the only compound 

with such a structure. We have also found that reaction occurs when 

"Pt(PPh3)2" is added to solutions of (CO)eFez(~-Ct~) and 

CpaCo~(/~-OI~)(O0)=. The products of these reactions are being 

characterized; preliminary results  indicate that similar insertion 

reactions have occured. We have also found that SnOb reacts with I to  give 

the unusual compound l J  which h~s been structurally characterizedt eq. 8. 

~ O s ( C O ) 4  

( CO ) 3 0 - ~ ~ O s / / (  C 0 ) 

! o 

012 

, O s J i n ~ o  (CO) 

(CO)~ 

4 ( :8 )  
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