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Abstract Reactions of alkoxyarene-chromium tricarbonyl complexes, having chiral alkoxy groups, with
isobutyronitrile anion, followed by standard work-up produces substituted alkoxycyclohexadienes with
diastereomeric excesses of up 0 76%. Conversion to cyclohexenones allows recovery of the chiral

alcohol auxiliary. The absolute stereochemistry of the product from the optimum procedure was
determined by using Mosher's method on the derived cyclohexenol. Copyright © 1996 Elsevier Science Ltd

Addition of nucleophiles to arene-transition metal complexes provides useful methodology for the
conversion of aromatic compounds to functionalized cyclohexenones.!2 However, there have been very few
reports on developing an asymmetric version of such nucleophilic additions.34 We recently reported3:6 that
trans-2,5-dimethylpyrrolidine can serve as an efficient chiral auxiliary in nucleophilic additions to arene
manganese tricarbonyl complexes, where diastereoselectivities of up to 95:5 can be obtained. Problems that
have arisen during the attempted conversion of the intitial cyclohexadienyl adducts to cyclohexenones
prompted us to undertake the study described in this Letter (a full account of our arene-manganese work will
be published elsewhere).

Chromium complexes 1 and 2 were prepared in excellent yield by reaction of the corresponding
(fluoroarene)chromium tricarbonyl derivatives with the potassium alkoxides (Scheme I). Addition of
LiCMe2CN gave an anionic dienyl adduct, which was converted in situ into the cyclohexadiene complex by
treating with trifluoroacetic acid. The resulting solution was worked up with aqueous ammonia, according to
standard procedures, to afford the free dienol ethers 3a, b and 4a, b as mixtures of diastereomers, the ratios of
which were determined by integration of the corresponding 1H NMR signals and are presented in Table 1.

Table 1 Reactions of LICMepCN with complexes 1 and 2

Complex d.e. (%) Yield (%)*
1a 39 40
1b 40 67
2a 56 84
2b 76 59
*Not optimized

Hydrolysis of the dienol ethers 3a and 3b with 5N aq. HCI in THF at 100°C gave enantiomerically
enriched cyclohexenone 5. The chiral alcohol is liberated during this operation and may be recovered. To
determine the absolute stereochemistry of the major and minor enantiomers, cyclohexenone 5§ was reduced to
the allylic alcohol 7, the absolute stereochemistry of which was readily established by using Mosher's
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method.”8 Hydrolysis of 4a and 4b under similar conditions gave ca. 1:1 mixtures of enones 6syn and 6anti,
with the methyl group syn or anti to the isobutyronitrile substituent, respectively. Hydrolysis of 4a and 4b
under milder conditions (THF/5% aq. HCI, room temp.) gave the enantiomerically enriched non-conjugated
enone 8.
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Such significant diastereoselectivities (7.5:1 in the case of 2b) are unexpected because the chiral
auxiliary is somewhat remote from the reaction site and is an ether, for which one normally does not expect
appreciable conformational restriction. It should be noted, however, that according to literature data® addition
of nucleophiles to arene-chromium complexes is reversible, so that the basis for the stereo-differentiation in
the present case may have a thermodynamic nature (unlike arene-manganese systems, where carbon
nucleophile addition is kinetically controlled) and the diastereomer ratios should reflect the difference in the
relative energies of the two diastereomeric addition products.
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