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ENANTIOMER RECOGNITIOR DURING ANIONIC COUPLING OF A RACEMIC 2-KORBORNENONE
1 2
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Summary: Following deprotonation, 1 enters into highly selective bonding to a second enome
molecule of the same asbsolute configuration. The resulting hypothetical homoenolate anion (4)
progresses to 3 by antiplanar ejection of CH,587.,
3
In the course of studies aimed at the total synthesis of ikarugamycin, the stereocontrolled
o

preparation of C(7)-isomeric 2-norbornenonmes 1 and 2 was carried out. As expected, the signi-

ficant steric shielding about the ketone carbouyl group in these substrates retards the endo-
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directed 1,2-addition of organometallic reagents and is conducive to promoting competitive enoli-
zation. Our inability to recover unalkylated 1 efficiently from such reactions and the de-
tection of a higher molecular weight by-product in this case prompted direct examination of the
chemical behavior of 17, The unique reactivity of this enolate anion constitutes the subject of
this report.

When tetrahydrofuran solutions of 1 were allowed to stir at room temperature for 18 h in the
presence of 0.6 equiv of lithium diisopropylamide, conversion to a crystalline solid of formula
Ca29H,80,85i, (combustion analysis) occurred with reasonable efficiency (63%). Separation from
unreacted 1 was expediently achieved by MPLC on silica gel (elution with 13% ethyl acetate in
petroleum ether). Several other complex substances, the combined yield of which has never exceed

s

8%, remain incompletely characterized. Although the spectral data of the major product corrobo-
6

rated the 10ss of a CH,S group and revealed the annihilation of one carbonyl group, the complete
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structural commectivity was rigorously established to be as in 3 by X-ray analysis (Figure 1).

The framework of 3 suggests that enolization of 1 is followed by endo addition to the neu-
tral ketone and unprecedented intramolecular capture of the alkoxide ion as shown in Scheme L.
Apparently, the regiochemistry of addition to the double bond is controlled by formation of homo-
enolate anion 4.7 Plausibly, 4 would seemingly bave the option of returning to its individual
fragments (thus the equilibrium arrow) or advancing irreversibly to 3 by ejection of methyl-
mercaptide ion, which finds itself suitably positioned for antiperiplanar elimination. This
last process appears to be fully stereocontrolled as the enolate anion of 2 does not enter into
analogous reaction under comparable conditionms.

Noteworthily, product 3 must necessarily arise from the coupling of two identical enantio-
mers of 1 (the (1R) + (1R) option is shown in Scheme I). Should bonding have taken place be-
tween unlike optical antipodes, a diastereomer of 3, viz., 6, would have resulted instead (Scheme

s

11). Discrimination by the enolate anion between the two diastereomeric tramsition states ma-

terializes because of appreciably different steric requirements. Thus, while the pathway leading
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Figure 1. A computer-generated perspective view of the final X-ray model of 3. Particular

note should be taken of the relative stereodisposition of C(14) and C(5).

to 3 involves merely a staggered corner—to-corner approach of the reacting partners, that leading
to 6 necessitates that the endo C(2)-C(3) surfaces of both norbornenones be similtaneously com-

pressed.

Highly selective bonding between molecules of the same absolute configuration has been
8

observed on a singular prior occasion during electrolytic reduction of a tricyclic enome.
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However, homoenolate anion generation in the manner adopted by 1 has not been recognized
7
previously. This highly diastereoselective process promises new opportunities for the utili- -

zation of 2-norbornenones in synthetic design.
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