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We studied the kinetics of the formation of methyl formate  (MF) in the carbonylat ton of methanol in the 
presence  of strong bases in o rde r  to c lar i fy  the mechanism of this reaction.  'Ihe react ion rate  satisfies the 
following equation at 60-110~ and 10-40 aim in 0.1-0.4 M CH3ONa" 

W = ~'[CHs0Na][C0I[CH3OH] --~ [CHsONa][HC00CHJ 

The fact  that the rate  of formation of MF ts proport ional  to the methanol concentrat ion indicates that 
CH3OH takes par t  in the nucleophilic attack of CH30- on CO. However, when CH3OD is substituted for CH3OH 
(98% enr ichment  by D) the react ion rate is unchanged within the l imits  of experimental  e r r o r ,  indicating that 
the O - H  bond of the methanol is not broken in the transit ion state.  Apparently,  the methanol molecule  that 
takes par t  in the slow step of the react ion solvates only the earbanion that is formed,  by an H-bond with the un-  
shared sp z orbital  pair  that appears ,  stabilizing the carbanion and lowering the energy of the reac t ion ' s  t r ans i -  
tion s ta te :  
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CH30- ,~ CO -- ~ [CH30 -..-C ~ --, CH~O--C-...H--0CH~ 

In the transit ion state,  the negative charge  on the C atom of CO may not be high enough for the carbanion 
to accept  the H + and the H + is t r ans fe r red  at the next s tep:  
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CHs0--C-...H--0CHa ~ CH~O--C--H q- -0CH3 
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