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The cuprate-TMSCl reagent combination has two possible synthetic benefits besides the obvious use for 

the position-speciffc generatian of silyl enol ethers: (l) to accelerate cuprate-enone reactions, and (2) to 

improve yields of conjugate addition products by preventing side reactions involving enolates. 

As discussed in a preceding paper, 
6 

TMSCl accelerates cuprate-enone conjugate addition by trapping an 

initial d, n*-complex and forcing conversion to p-carbon adduct. This acceleration is much more marked in 

THF than in ether because the normal (i.e., non-TMSCl) process is faster in ether7 (presumably due to Li+ 

or Mg ++ assistance). The TMSCl acceleration can be used to achieve functional group selectivity as shown by 

simple intermolecular competition experiments with substrates z and 2_ and a deficiency of lithhnn dimethyl- 

cuprate. At -78” with lithium dimethylcuprate in THF the acrylate ester 2 is converted to conjugate adduct 

faster than enone L by a factor of 2.5. However, in the presence of TMSCl (5 equiv of TMSCl per equiv of 

each substrate) the enone L reacts ~a. 5.6 times as fast as the acrylate &. 

Several lines of evidence argue that these TMSCl effects are not due to prior complexation of TMSCl 

with the carbonyl oxygen of the educt. The ‘H nmr spectra of 2 shows no evidence of change of chemical shifts 

1 2 3 

in the presence of increasing amounts of TMSCl. There is only a minor (factor of 3.2) increase in relative 

rates of reaction of enones 3 and L with lithium dimethylcuprate in THF at -78” with increasing concentration 

of TMSCl. A much greater increase (at least 10’) would be expected for prior complexation of TMSCl with the 

enone oxygen. A third argument against prior complexation is the result obtained in the competition between 

enone L snd acrylate 2_. The carbonyl group of 2 would appear tc be more basic toward TMSCl thsn that of 11. 

Finally, we have found that organocuprate reactions which cannot involve d, x*-complexes, such as nucleophilic 

displacement of epoxides or cyclopropane 1, I-diesters, are not accelerated by TMSCl. 

We had hoped that TMSCl acceleration might be used to facilitate 1,4-addition to P-disubstituted enones 

and thereby improve the capability of the cuprate-enone reaction for the attachment of angular carbon in poly- 

cyclic systems. The reaction of bicyclic enone $_ with lithium dimethylcuprate and TMSCl iu THF at -78” was 

in fact very fast. However, 1, a-addition predominated over 1,4-addition by ~a. 2 to 1. On the other hand & 
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