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Summa1 y The reactlon of cyLlohexcne oxide wzth org”nocuurates and Grlgnard 

reagents In the presence of choral llgands to give choral b-substituted alcohols 

In 101~ optical vlelds 15 described 

The formation of choral secondary alcohols bv reduction of ketones with 

choral hydride reagents or bv reactlnn of aldehvdes with organometdlllc reagents 

In the presence of choral Ilgands h,ls been highly successful in recent years 2 

IIowever, the selectI\-c opening of epoxldes to give O-substituted alcohols with 

two dSyrIIIIletrlC centers has remained uninvestlgatcd3. 0rganocuprates4 and 

Grlgnard reagents5 readily open epoxldes and It was postulated that t$cse 

reactants In the presence of chlral llgands would cleave epoxldes reglospecl- 

focally to yield optlcally active dlLohols We report herein the results of the 

opening of cyclohexene oxide by chlrnl complexed nucleophlles 

1) blebl 

2) TUI (I,lgand)H _+ (1,~gand)~lcCuPZ 
3) llcM 

(+) ss (-)RR 
\’ = LI, ‘1~Br 

Initially, mixed cuprates were studled under d vdrlctv of conditions rhus, 

treatment of GUI with the llthlum base of a Lhlral alcohol or amlne and subsequent 

addltlon of Mel,1 ylelded the choral mlxed cuprate (Tdble) Yeactlon with 

cyclohexene oxide gave trans-2-methylcjclohexanol In low optlcal yields In- 

creased coordlnatron to the cupratc (Kuns 8 and Y) appeared to be detrlnental to 

the courSe of the reaction b The use of PleMgHr for cuprate formation (Run 10) 

gave a slgnlflcantly better Isolated yield but again the optlcal yield was lo\\ 
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Although R,Mg In the presence of choral llgands reacts with dldehvdes to 

give alcohols hlth excellent optlcal vlelds 2 , In our ln>estlgatlon a slmlllar 

proccdurc (Run 11) oifered no advantage over the Lupratc reagent 

Finally, the clcnvngc of the epovlde with YcLCuI I DIOP occurred with onlv 

slight optIca lnductlon 

Recently, there hale been several lnvestlpdtlons of 1,4 conjugate addltlon 

of LLlprdtc?S 
7 

and CuX catalyzed Grlgnard reagents s to %,3-unsaturated carbonyl 

compounds in the presence of choral llgands Genernll) , the optical yields are 

sltnll ;r to those observed In the present studv though the renctlons arc mecha- 
4 nlstlcally different . Howe\. er, MuklavamaSb hds reported the catalyzed Grlgnard 

addltlon to LhcilLonc In the presence of ($)-U-methvlprollnol to gl\-e optical 

yields up to 68% under speclPlc conditions (LuHr, TlIF solvent). Ihus, while 

decreased complexatlon of the metal appears to be important for optlcal lnduc- 

tlon in Lonjugnte atldltion reactions, it 15 fatal to cuprate opening of epoxldes 

It IS not possible, from the rcsul ts reported here, to propose 3 geometry 

at copper In the trdnsltlon state but the stereochcmlstrv at the metal does not 

appear to be of major ImportdnLe Ln the courSe of the rractlon 

Footnotes to Table 

(a) 4 typIca procedure 15 ds f01lo~~s The chlrdl base (2 mmol) in 2 mL of dr> 

cthcr wa\ deprotonated with MeLl (2 mmol) at -20 to -3O’L under N, Al‘ter 5 mln 

the solution XWV~S added to d su\pcnslon of CuI (2 mmol) In 1 mL of ether 

+!ddltlon of Vel 1 (2 mmol) to the resulting pale jelloh suspension gave a homo- 

gcnous ye1 10~~ 5olutlon To this, cyclohexene oxide (1 mmol) In 1 5 mL of ether 

hay added and the renctlon wan stll-red under the condltlons shown 111 the Table 

After quenching with sat aq hll4Cl and vorl\up, the resulting solution \9as con- 

centratctl and the product was Isolated by preparative GLT (SF-30, 305 on Chrom 

I$) 1 (1,) T~IZDI~-N,Y,N’,~‘-tetralnethylethylencdlam~ne, D>lC=1,2-dimethoxvethdne, 

(-)DIOP=(-)-O,()‘-lsopropvlidene- 2,3-dlhvdroxy-1,4-bls[dlphen~lphosph~no)butane 

(c) Optical yields are based on pure alcohol having d rotation of 42 9” in bleOli 

(see ref ‘3a) klth an absolute conflguratlon a? in ref 9b (d) See ref 7b 

(c) LUI om1ttcd (1) See ref 2 
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