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Abstract : The synthesis of functionalized cyclohexenones can be achieved via double nucleophile addition, with
intermediate reactivation by ligand exchange, to aminoarene-manganese tricarbonyl cationic complexes by adjusting

the electron donating power of the amine. © 1998 Elsevier Science Ltd. All rights reserved.
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Addition of nucleophiles to arene-manganese tricarbonyl complexes provides useful methodology for the
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en reported by Sweigart.© Miles and
have studied asymmetric nucleophiie addition to an 115-{phenoxybenzene)Mn(CO)3 cationic compiex in their
formal synthesis of (+)-juvabionc.3

The development of a general asymmetric version of this transformation based on arene-manganese
tricarbonyl chemistry has been a subject of continuing research in our laboratories.4:3 A trans-2,5-
dimethylpyrrolidine substituent on the arene-manganese tricarbonyl complex has been shown to serve as an
efficient chiral auxiliary during nucleophilic addition, diastereomeric ratios of up to 95:5 having been obtained
with PhMgBr as the nucleophile or as high as 40:1 with the corresponding p-methyl derivative. 4 All attempts to

. rearomatization of the verv electron rich
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.7 A cyclic amino substituent would provide the best
platform on which to build ¢ non-racemic, auxﬂia—y but a less electron rich system would be needed to
reduce or eliminate the aromatization probiem.

The morpholinobenzene-Mn(CO)3 complex (1, Scheme 1) was prepared by reacting 16-(chlorobenzene)
Mn(CO)3PFg with morpholine and K2CO3, as the base, in acetone solvent, at room temperature for 15 min.
giving a 95% yield after recrystallization from acetone/ether. Reaction of 1 (Scheme 1) with PhMgCl in THF at
-78 °C afforded dienyl 2 in 90% yield. Reactivation by CO ligand exchange with NOPFg in CH2Cly at 0 °C

affordeded dienyl 3 in 95% yield.
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The dienyl 3 is rather unstabie and was not characterized by NMR due to interference by paramagnetic
impurities. It was isolated by precipitation with pentane from a methylene chioride soiution and used immediately.
NaBH, was added to a solution of 3 in THF at 0 °C to form the red colored diene complex 4. Since oxidative
demetallation would likely lead to rapid aromatization, and since all attempts to isolate 4 resulted in the formation
of that aromatization product, a non-oxidative procedure was developed as a single step immediately following the
second nucleophile addition. Acetonitrile (known to be a good ligand for Mn(0)) and 0.5N HC! were added in
large excess directly, at 0 °C, to the reaction mixture after 4 had been formed. The solution quickly turned from
red to yellow then slowly became colorless over 12 hours at room temperature. Cyclohexenone § was isolated in

an 80% yield (68% overall from 1), The IH NMR spectrum of § corresponded with published data.8
The procedure was also successfully carried out with MeLi as the first nucleophile but the yields were

In conclusion, a facile synthesis of a racemic, substituted cyclohexenone from an amino-arene manganese
tricarbonyl cationic complex was developed, which promises to be a route to a more general asymmetric version.
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