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Abstract-A general high yield synthesis for W,(O,CR), compounds is proposed based on 
eqn (I), wherein a W-W triple bond is converted to a quadruple bond, and this has been 
established for R=Me, Et and 1-Bu. 

W2Et2(NMe2)4 + 4RCOOCOR+W2(O&R), + 4RCONMe2 + C2H4 + C2H6 (1) 

The search for compounds containing W-W 
quadruple bonds, particularly ditungsten tet- 
racarboxylates, is one of the fascinating stories in 
the development of the chemistry of compounds 
containing multiple bonds between metal atoms.lz 
At this time there are two reports of the prepara- 
tion and characterization of W2(O,CR)4 com- 
pounds. Sattelberger and McLaughlin3 reported in 
1981 that reduction of W,Q(THF), with 2 equiv- 
alents of sodium amalgam in THF at -2O”C, 
followed by addition of sodium trifluoroacetate (4 
equiv) gave, upon work up, W2(O&CF3)4 in 20% 
yield based on tungsten. More recently Cotton and 
Wang4 reported a higher yield synthesis (cu. 55% 
based on W) for the benzoate, W2(02CPh),.2THF, 
from Na/Hg reduction of WC14 in THF followed 
by treatment with sodium benzoate. We wish to 
report a general high yield synthesis for W2(O2CR)4 
(M E M) compounds based on reductive elimination 
(alkyl group disproportionation) from W=W con- 
taining compounds. 

Hydrocarbon solutions of 1 ,2-W2Et2(NMe2)2 re- 
act quickly at room temperature with acid anhy- 
drides RCOOCOR, where R=Me, Et and t-Bu, 
according to eqn (1). These reactions appear quan- 
titative when they are carried out in sealed NMR 
tubes and followed by ‘H NMR spectroscopy and, Fig. 1. An ORTEP view of the centrosymmetric 

by crystallization, have given yields in the range W,(O,CEt), molecule showing the connectivity in the 
infinite chain [w,(O,CEt),].. Pertinent distances (A) and 

*Author to whom correspondence should be ad- 
angles (“) (averaged where appropriate), are 
W-W = 2.189(l), W-O = 2.08(2), W-O = 2.665(4), 

dressed. w-w-o = 91(l), w-w-o = 161.6(l). 
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40-65x. In the absence of oxygen donor solvents, 
the tetracarboxylates are isolated either as weakly I. 
ligated polymers ~2(02CR)4]n, where R=Me or 
Et,6 as shown in Fig. 1, or as the RCONMe, 2. 
adduct W,(O,C-t-Bu),.2t-BuCONMq, by CI-JS- 3. 

tallization from benzene or hexane. These new 
bright-yellow, crystalline, volatile, air-sensitive 4* 
compounds appear analogous to the two pre- 5 
viously reported related compounds. An extension ’ 
of eqn (1) to include other R groups seems obvi- 6 
ous. 

W,Et,(NMe& + 4RCOOCOR+Wz(O$R), 
+ 4RCONMe2 + C2H6 + C2H4. (1) 

The present finding is of interest and worthy of 
note because it reveals that by appropriate syn- 
thetic strategy W-W triple bonds can be converted 
to W-W quadruple bonds.’ This is the first obser- 
vation of this transformation. 
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