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Summary: Lithiated trimethylsilylacetonitrile was allowed to react with some o,B-unsaturated
carbonyl compounds to give the corresponding conjugate addition products.

Conjugate addition reaction of the carbanions with a,g-unsaturated carbonyl compounds
constitutes a fundamental procedure for the carbon-carbon bond forming reactions.] Lithiated
acetonitrile derivatives having a]koxy,2 pheny]se]eno,3 diethy]phosphoro,4 pheny]th‘io,5 aro-
matic,6 and dia]ky]amino7 a-substituents have been reported to undergo the conjugate addition
reactions. However, none has been known about the conjugate addition reaction of the lithiated
acetonitrile having trimethylsilyl substituent, while Peterson-type olefinations have been well
documented.8 Here we report the conjugate addition reactions of the lithiated trimethylsilyl-
acetonitrile with some o,B-unsaturated carbonyl compounds.

In connection with our studies toward the total synthesis of sesbanimide 1,9 we had an
oppotunity to develop the conjugate 1,4-addition reaction of the acetonitrile carbanion 3 with
g.]o The reaction of 2 with 3 in THF at -78°C gave the mixture of the 1,4-addition product 5
(25%) and 1,2-addition product 6 (50%).]1 Regioselectivity was greatly improved by using £§b,c
having trimethylsilyl substituent (THF, -78°C) to give exclusively 7 in a quantitative yield.
Protodesilylation of 7 with CsF (0.1 eq) in aq. CH4CN (rt, 1 h) cleanly afforded § in 94% yield.
Activation of the lithium enolate, the intermediary formed by 1,4-addition of 4, by adding HMPA
(3 eq) in the THF solvent also effected the direct protodesilylation to give 5 in 72% yield
along with 7 (8%). 5 was then converted into the imide 8, the left half of ], by the subsequent
treatment with H,0,-NaOH in aq. EtOH at 50°C, then with t-BuOK at 200°C in 47% yield. Thus,
lithium trimethylsilylacetonitrile was found to be the acetonitrile anion equivalent working as
the good Michael donor.
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Further studies to explore the reaction of 4 with some a,8-unsaturated carbonyl compounds
were carried out and some of the results are summarized in the Table. The reaction of 4 with
ethyl crotonate followed by protodesilylation afforded the corresponding nitrile in 81% yield.
The reaction of 4 with cyclopentenone and cyclohexenone also gave the corresponding 1,4-
addition products, while the reactions of 3 with the same enones have been reported to give
exclusively 1,2-addition products.]2 Substitution at C2 or C3 of the enones, however, prevent-
ed the 1,4-addition and 1,2-addition followed by Peterson olefination became the major contrib-
ution as shown in the reactions with 2-methylcyclohexenone and 1'sophor'one.]3

Table. Reactions of 4 with a,g-unsaturated carbonyl compounds

Products(%)a s\ b
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a) Isolated yields. b) Yields from the TMS derivatives. c) Protodesilylated without any
purification. d) Only a trace amount of the product was detected.
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