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The chemistry of metal cluster complexes containing alkylidene (~CR ) or 
alkylidyne <=CR) ligands has been of interest for many years [1]. This lnterest 
has intensified due to the implication of surface-bound c1 and c2 units in some 
catalytic reaction mechanisms, such as alkyne (alkene) metathesis [2], alkyne 
(alkene) oligomerization [3], and Fischer-Tropsch synthesis [4]. 

Previous studies by Shapley and co-workers [5] established that sequential 
H-/H+ treatment of (µ-H)Os3(co) 10(µ-COMe) afford~ (µ-H)os3(C0) 10(µ3-cH) via an 
al~yli~ene intermediate [{µ-H)os3(C0) 10(µ-CH0Me) ]. However, an analogous 
Ph /Me treatment of {µ-H)Os (C0/1 (µ-COMe), occurring at a carbonyl ligand 
leads to formation of a mixe~ alky~idene-alkylidyne complex (µ-H)Os1{CO)~(nf _ 
C(OMe) 2)(µ3-CPh) [6]; furthermore, extended treatment of (µ-H)Os3(C0)9 (n -
C(OMe) 2(p3-CPh) with MeOso2cF1 gives the alkylidyne complexes, (µ-H)Os3(C0)10-
(µ3-CPh) L7] and Os (C0) 9(µ 3-CPh{(µ3- coMe) [8] (eq. 1). These compounas have 
been characterized ~Y mass, IR, H and 13c NMR spectroscopies together with sin­
gle-crystal X-ray diffraction analysis (by Churchill and coworkers). 
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Further studies of sequential Ph-/Me+ reactions with ( µ-H )Os3 {C0) 10( µ3-
CPh), Os1 (CO)g(µ 3-CPh)(µ 1-COMe), and (µ-H2Qs 3icO)g(n1-C(OMe)2)(µ3-cPh) have been 
conductea . It appears t~at sequential Ph IMe treatment is effective for the 

•transformation of carbonyl ligands to alkylidene and alkylidyne moieties. More­
over, by repeating this two-step procedure, dialkylidyne and mixed alkylidene­
alkylidyne complexes can be prepared. The overall predictability of this treat­
ment, however. is low. 

Several reactions of these compounds have been investigated, such as hydro­
genation , pyrolysis, carbonylation, protonation, ligand substitution, and reac­
tivity toward Lewis acids. The stereodynamics of fluxional cluster complexes 
have been studied by 1H and 13c NMR spectroscopy. The reactivity of alkylidyne 
and alkylidene ligands have been examined; examples include alkylidyne-alkyl­
idyne coupling with os3 (co)9 (µ~-CPh)(µ3-coMe), alkylidyne-carbonyl coupling with 
(µ-H)Os (Co) 10(µ 3-CPh), alkyliayne-alkylidene coupling with (µ-H)Os (C0)9(n1-
C(OMe)2tµ3-cPh), alkylidyne-alkyne coupling with (µ-H)Os3 (c0) 10(µa-~P~)~ and 
benzylidyn2-tolyne interconversion with (µ-H) 3os

3
(c0)9(µ3-CPhJ an (µ H120s3-

{C0)9(µ3,n -C6H3(CH3)), 



38 

References 

1. Beanan, L. R.; Keister, J . B. Organometallics 1985, ~. 1713, and references 
therein. 

2. (a) Schrock, R. R. J. Organometal. Chem. 1986, 300, 249. 
(b) Grubbs, R.H. Prog. Inorg. Chem. 1978, 24, 1. 
(c) Grubbs, R. H. in "Comprehensive Organometallic Chemistry" Wilkinson, 

G.; Stone, F. G. A. ; Abel, E. W. Eds., Pergaman Press, New York, 1982. 

3. (a) Parshall, G. W. 11 Homogeneous Catalysis" John Wiley & Sons, New York, 
1980. 

(b) Keim, W.; Behr, A.; Roper, M. in "Comprehensive Organometallic Chem­
istry" Wilkinson, G.; Stone, F. G. A.; Abel, E.W. Eds., Pergaman 
Press, New York, 1982. 

4. (a) Hermann, W. A. Angew. Chem. Int. Ed. Engl. 1982, ~. 117, and ref­
erences therein. 

(b) Frohning, C. D. in "New Synthesis with Carbon Monoxide" Falbe, J. Ed., 
Springer, Berlin, 1980. 

(c) Muetterties, E. L.; Stein, J. Chem. Rev. 1979, 79, 283. 

5. Shapley, J. R. ; Cree-Uchiyama, M. E.; St. George, G. M. ; Churchill, M. R.; 
Bueno, c. J. Am. Chem. Soc. 1983, 105, 140. 

6. Shapley, J. R.; Yeh, W.-Y.; Churchill, M. R.; Li, Y.-J. Organometallics 
1985, ~. 1898. 

7. Yeh, W.-Y.; Shapley, J. R. ; Li, Y.-J.; Churchill, M. R. Organometallics 
1985, 1. 767. 

8. Yeh, W.-Y.; Shapley, J. R.; Ziller, J. W.; Churchill, M. R. Organometal­
lics, 1986, 1· xxx. 


	1985-1986 40
	1985-1986 41

