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ON 'THE STEREOCHEMICAL COURSE OF CUPRATE-MEDIATED
HOMOCONJUGATE ADDITION 'O AN ACTIVALED CYCLOPROPANE

Douglass . ''aber®la, Kenneth R. KrewsonlP, Krishna Raman and Arnold L. Rhelngold
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SUMMARY: Cuprate-medlated homoconjugate addition to activated cyclopropane
© 1Is shown to proceed with lnversion of absolute contiguration at the apical
carbon of' the cyclopropane.

A variety of natural products (e.g. vitamin D, ophiobolin, juvabione., the
pseudogualanolides) have both ring and slde-chaln chiral centers. ‘The sequence
cyclopropanation-homoconjugate addition [2] (1+2-3) 1s one of the rew strategles
for ring formation that allow direct control of side-chaln stereochemistry [3].
Although 1t has been commonly accepted [2a-c] that cuprate-mediated homoconjugate
addition proceeds with 1lnversion of absolute stereochemlstry at the apical center
(g»;). this point has never been demonstrated 1n a sterlcally unconstralned
system. The best evldence to date has been that of Casey [4], who showed that
such a process with a monoactivated cyclopropane proceeded to glve a stereo-
chemlcally homogeneous product. As side-chain stereochemistry 1s critical to a
synthetlc project we currently have 1in hand, we have investigated this point.

We now report that homoconjugate addition of an alkyl cuprate to an activated
cyclopropane does 1ndeed proceed with inversion of absolute configuration.
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We chose to examine homoconjugate cuprate addition to cyclopropyl ketone
6. This substrate was readily prepared (Scheme I) by alkylation [5] of the
dianion of methyl acetoacetate with l-chloro-2-butyne [{6]. 'To avold ketone
reduction during hydrogenation ot 4 to 5. acetone (to quench any excess
hydride) was added to P-2 nickel catalyst prepared by the method of Brown [7].
Diazo transter [8] and copper-mediated cyclopropanation [9] then proceeded
smoothly to glve b [10].

Cuprous iodide-mediated homoconjugate addition of the Grlgnard reagent
derived from 4-bromo-l-butene to 9 proceeded smoothly 1in TH¥. Decarbo-
methoxylation [11], ozonolysis and aldol condensation [12] then gave enone 38
as a single dlastereomer (1H NMR = 1.05, d, 3H). As this chemical shirt is
consistent with that of the exo dlastereomer of a closely-related enone pre-
pared by Evans (structure 14b in ref., 3a, 14 NMR = 1.16, 4, 3d), we concluded
that homoconjugate addition to 6 does indeed proceed with 1lnversion of
absolute contriguration at the apical carbon of the cyclopropane.

This strucutral assignment was rurther supported by deliberately preparing
a mixture of 8 and 1ts dlastereomer 11 (Scheme II). Thus, alkylation [5] or the
dlanion of methyl acetoacetate with cltronellyl bromide tfollowed by diazo
transrer [8] and intramolecular C-H insertion [13] led to 10 as a mixture of
diastereomers. Decarbomethoxylation [11], ozonolysis and aldol condensation [12]
as above then provided a mixture of 8 and 11 (1H NMR = 1.05, d, 3H:; 0.78, d. 3H;
43:57). Again, chemical shirt ot the methyl group of 1l correlated well with
that for the endo isomer (structure lha in rer. 3a. lH NMR = 0.85, d, 3H) in
the Evans series. The enone mixture prepared from 6 (Scheme I) was > 95:5 8:11.

'hese assignments, while reasonable, are circumstantial. To eliminate any
uncertalnty, an X-ray structure [14] was obtained on the crystalline thlosemi-
carbazone ol {, rfully cont'irming the relatlve stereochemistry shown.

Having establlished the steroechemlical course of cuprate-medlated homocon-
Jugate addition to an activated cyclopropane, we are now investigating the
possibility or diastereofaclal discrimination in the cyclopropanation step.
KEarly results (rom these studles have been encouragling.
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