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Silyl derivatives of aci-nitroalkanes react with olefins such as silyl
enol ether, vinyl sulfide, and enamine by oxidation with manganese(IlI) 2-

pyridinecarboxylate to give the intermolecular addition products selectively.

A recent disclosure from this laboratoryl) reported an efficient method for intermolecular
addition reaction of radical species to olefins in which radical species were generated from B-keto
carboxylic acids oxidatively by the use of manganese(III) 2-pyridinecarboxylate (Mn(pic)3).
These findings prompted us to study on the generation of cation radical species from nitro-
alkanes2) and their addition reactions to olefinic compounds using Mn(pic)3 as an oxidant.

Nitroalkanes 1 were treated with 2.5 molar amounts of Mn(pic)3 in the presence of a-t-
butyldimethylsiloxystylene (2a), but the oxidation of nitroalkanes hardly proceeded. Only in the

case of phenylnitromethane, the addition product 3 was obtained in low yield.
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To facilitate the oxidation of nitroalkanes, silyl derivatives of aci-nitroalkanes3) 4 were
employed instead of nitroalkanes because the silyl derivatives showed lower oxidation potential
than the corresponding nitroalkanes.#) When a mixture of t-butyldimethylsilyl derivative of 2-
aci-nitropropane 4a and 1.5 molar amounts of 2a in DMF was treated with 2.5 molar amounts of
Mn(pic)3, the corresponding addition product 5a and the enone 6a which was the elimination

product of HNO?2 from S5a were obtained in 85% total yield.

Me
_ : NO, O Me O
)\\+ o 5 2.5 Mn(pic)3
Me ’,‘" o ca DMF , it, 1d Me’}\/ILPh * MeMPh
OSiButMe, Me

4a Sa 74% 6a 11%



424 Chemistry Letters, 1991

The reaction was also examined by employing various other Mn(III) compounds such as
Mn(III) acetate, and acetylacetonato Mn(IIl), and Mn(pic)3 was found to afford the addition
products Sa and 6a in good yields without accompanying the self-coupling products of the
substrates 4a and 2a. It was also noted that the treatment of aci-nitro derivative 4a alone with
Mn(pic)3 in DMF under the similar reaction conditions gave the self-coupling product 7 in 10%

yield.
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These findings mean that the oxidation of the silyl derivative of aci-nitroalkane 4a is
accelerated in the presence of the silyl enol ether 225 and the radical species generated from 4a
reacts selectively with the silyl enol ether 2a. The high selectivity in this intermolecular
addition reaction would be attributable to the cage-trapping of the radical species with the
coordinated olefin within the coordination sphere, since 4a does not react appreciably with
Mn(pic)3 in the absence of a silyl enol ether.

Reactions of z-butyldimethylsilyl derivatives of various aci-nitroalkanes 4a-d and the silyl
enol ether 2a were investigated and the results are summarized below. In all cases, none of the

self-coupling product of 4a-d or 2a was detected.
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A typical experimental procedure is as follows: To a DMF suspension (1 ml) of Mn(pic)3 (418
mg, 0.99 mmol) was added a DMF (2 ml) solution of a-z-butyldimethylsiloxystylene (2a, 173 mg, 0.74
mmol) and a DMF (2 ml) solution of 4a (87 mg, 0.43 mmol) at room temperature under an argon
atmosphere.  After stirring for 24 h, the reaction mixture was quenched with pH 7 buffer.
Products were purified by TLC to afford the desired products 5a (67 mg, 74% yield) and 6a (7 mg,
11% yield).
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The reaction is considered to proceed through the following mechanism. A silyl derivative
of aci-nitroalkane 4 is oxidized to the cation radical 8 with Mn(pic)3, which then adds to a silyl

enol ether. The resulting radical 9 is further oxidized with Mn(pic)3 to give the corresponding

addition product §.
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Generation of the intermediate 9 would be suggested by the reaction of 4d and an aliphatic
silyl enol ether 2b, which gave only the self-coupling products 10a and 10b. Thus the presence
of 2b accelerated the oxidation of 4d, however, 2b could not react with the cation radical 8 due to

the low radical and cation stability of the intermediate 9.
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Silyl derivatives of aci-nitroalkanes 4 are generally employed as nucleophiles in the
carbon-carbon bond forming reactions.®)  On the other hand, 4 exhibited the electrophilic nature
by the one electron oxidation and reacted preferably with nucleophilic acceptors.  Various
electron rich olefinic compounds such as ketenc silyl acetal, vinyl sulfide, and enamine, reacted

with 4a as the radical acceptors to yield the corresponding addition products in moderate yields.
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