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SUMMAHY : Cuprate-mediated homoconjugate addition to activated cyclopropane 
mistiown to proceed with Lnversion OP absolute conïiguration at the apical 
carbon or the cyclopropane. 

A varlety ot' natural products (e.g. vitamin D. ophiobolin, juvablone. the 

pseudoguaianolldes) have both rlng and side-chain chira1 centers. 'The sequence 

cyclopropanation-homoconjugate additlon c23 (1+2+3) is one of the i'ew strategies --- 
Por ring Pormation that allow direct control 01' side-chain stereochemlstry [3]. 

Although lt has been commonly accepted [2a-c] that cuprate-nediated homoconjugate 

additlon proceeds wlth inversion oí' absolute stereochemlstry at the apical center 

(2~3). thls polnt has never been demonstrated In a sterically unconstrained -- 
systern. The best evidente to date has been that OP Casey [LI], who showed that 

such a process with a monoactlvated cyclopropane proceeded to give a stereo- 

chemically hornogeneous product. As side-chain stereochemistry is critica1 to a 

synthetlc project we currently have In hand. we have investlgated this point. 

He now report that homoconjugate addltion of an alkyl cuprate to an activated 

cyclopropane does indeed proceed with inversion of absolute configuration. 
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We chose to examine homoconjugate cuprate addltlon to cyclopropyl ketone 

6. This substrate was readily prepared (Scheme 1) by alkylatlon c53 of the -- - 
dianion of rnethyl acetoacetate wlth 1-chloro-2-butyne col. To avold ketone 

reductlon durlng hydrogenatlon of 4 to 2. acetone (to quench any excess 

hydrlde) was added to P-2 nlckel catalyst prepared by the method of Brown c’71. 

Diazo transr’er cc] and copper-mediated cyclopropanation c91 then proceeded 

smoothly to give 2 [lo]. 

Cuprous iodide-mediated homoconjuMate addition of the Grignard reagent 

derived from 4-bromo-1-butene to _$ proceeded smoothly In THF. Decarbo- 

methox,ylation cllj, ozonolysls and aldol condensatlon cl21 then gave enone 8 

as a single dlastereomer (1~ NMH = 1.05. d. 3H). As this chemlcal shlft Fs 

consistent with that oT the exo diastereomer of a closely-related enone pre- 

pared by Evans (structure 14b In ref. 3a. 1~ NMR = 1.16. d. 3H), we concluded 

that homoconjugate addltion to b does indeed proceed with lnversion of - 
absolute configuration at the apical carbon of the cyclopropane. 

Thls strucutral assignment was further supported by deliberately preparlng 

a mixture of 2 and its diastereomer 2 (Scheme II). Thus , alkylation L-51 of the 

dianion of methyl acetoacetate with cltronellyl bromlde followed by diazo 

transfer (61 and lntramolecular C-H insertlon [13] led to 10 as a mixture of - 
diastereomers. Uecarbomethoxylation [ll]. ozonolysls and aldol condensation cl21 

as above then provlded a mixture of 2 and ll (1~ NMK = 1.05. d. 3H; U.‘78. d. 3H; - 
43:57). Again. chemlcal shi1.t of the methyl group of ll correlated well with - 
that for the endo isomer (structure 14a in ref. 3a. 1H NMH = 0.85. d. 3H) in 

the Evans series. The enone mixture prepared from _$ (Scherne z> was > 95:5 8:ll. -- 

These assignments, while reasonable. are clrcumstantlal. ‘To eliminate any 

uncertainty , an X-ray structure [14] was obtained on the crystalline thiosemi- 

carbazone 01’ 1, fully conïirmlng the relatlve stereochemlstry shown. 

Havíng established the steroechemlcal course of cuprate-mediated homocon- 

JuRate addition to an activated cyclopropane. we are now investigatlng the 

oosslbllity OI’ diastereofaclal dlscrimination in the cyclopropanation step. 

Early results from these studles have been encouraging. 
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