


1704 J. A. W et al. 

stoichiometry, concentration, and ring size. Lesser 
amounts of lithium or shorter reaction times resulted in 
recovery of starting material. The cis product 4a gave 
rise to a singlet at 4.1 I@ in the ‘H-NMR spectrum of 
the mixture arising from the carbinyl CH2. The 
corresponding sigual for thecarbinyl protons of the 
rrans isomer appea& as an :AB quartet at 
approximately the same chemical shift. We were unable 
to separate these isomers so resolutions were therefore 
carried out on the mixture. 

Sharpless epo&ation. of allylic alc&fol 3a was 
effected in meihylene chloride at -20” with 0.6 
equivalents of t-butyl hydioperoxide using (+)-. 
diisopropyl tartrate as the chiral ligand.9 Both the 
epoxy alcohol product 6 and the recovered allylic 
alcohol (s)_30 were found to be optically active. The 
latter showed no loss ofoptical activity upon prolonged 
storage or heating to 100”. The recovered allylic alcohol 
was enriched in the cis isomer 4a indicating preferential 
epoxidation of the franscycloalkcne 3a. The optical 
purities of the recovered alcohol (S)-3a and the epoxy 
alcohol 6a were found to be 73 and 5Y/@ respectively, 
through i9F-NMR analysis of the Mosber ester 
derivatives ‘(S)-5a and 7a.‘O The configurational 
assignments are based on the knowp,enantiosekctivity 
of the Sharpless reagent,for allylic alcohola9*” 

The apparent optical stability of the methyl- 
suhtituted trans-cyclododecene 3a prompted our 
examination of larger ring homologs of3 in our search 
for the cross-over point for jump rope rotation in such 
systems. Molecular mechanics calculations pointed to 
the 16membered system 3e ,BS ‘the most likely 
candidate, but we decided to examine the lower 
homology 3b-tl as well ‘for, the sake of wmpleitness. 
These alcohols could be prepared by Birch reduction of 
the vinyloxiranea 2be as described for t (Table I).t In 
each case, the rrun.+carbinol product 3 predominates 
but to a lesser degree for the larger ring sixes. Addition 
of butylcuprates to &t-e, on the other hand, favors the 
&.r-carbinol products by 9 : 1 or better. I * The cir- 
trun.s ratios wereeasily determined from the ‘H-NMR 
spectra by comparison of the carbinyl singlet of the cis 
isomer 4 at N 4,l ppm with the AB quartet shown by 
the rruus isomer. 3 at nearly the same chemical shift. 
None of these mixtures could be separated so 
resolutions were carried out on mixtures of the 
wmpositions shown. 

Sharpless epoxidation of the 1Lmembered haas- 
cycloalkenylcarbinol3bwith0.6equivalentsofthe( +)- 
diisopropyl tartrate reagent afforded the optically 
active epoxy alcohol 6h in 46% yield (77% oI theory). 
The recovered allylic alcohol (S)-3.h show@ an ee in 
excess of v/o according to 19F-NMR analysis of the 
Mosher ester (S)-5b. Similarly, the 14membered rrans- 
cycloalkenylcarbinol3c gave rise to epoxy alcohol 6c of 
51% ee and recovered allyhc alcohol (S)-k of 77% ee. 
The optical rotation of this alcohol was unchanged 
after prolonged heating at 80”. It should be noted that 
control experiments with racemic alcohols showed 
apparentoptical enrichment of 2-3% in the formation 
of ester 7. Enrichments of the allylic alcohol esters 5 

t The synthesis ofvinyl~ 2a-cand.ewaaeEectedvie 
treatmeniof the a-metbjlene cy&alkanonewithdimetbylsul- 
fonium metbyIidq ; 2d vyas obtainal by Wimg ruethykmation 
of the epoxy kotono.” 

Table 1. Reductions of epoxid*, 2 with Li/NH, 

n 

10 11 

12 13 
14 

Time Yield 
@h) c/.) 

11 4.0 49 70 

II 1.8 55 72 
1.5 83 

& 41 

92 96 4 8 

88 83 12 17 
78 22 

were less than 2% We did not attempt to correct for this 
slight stereochemical bias in our ee dete@nations. 

Epoxidation of the 15-membemd allylic alcohol 33 
afforded an optically active epoxy dwhol,6d of 40”/, 
enantiomeric excess. The recovered alwhol, however, 
was racemic. As a check on the methodology, Sharpless 
resolution of allylic alcohol 36 was effected with (-)- 
diiwpropyl tartrate as the chiral ligand As expected, 
the enantiomeric epoxy alcohol was obtained and the 
recovered allylic alcohol 3d was again rawmic. 

Treatment of allylic alcohol 3d with an excess of 
the, epoxidation reagent afforded epoxy alcohol 6d of 
negligible optical rotation. The 14memb&red allylic 
alcohol 3d behaved analogously. The “F-NMR 
spectrum of the Mosher esters of the former epoxy 
alcohol mixture showed resonances.,~f nearly equal 
intensity for the fruns diasterwmers .7d and lld 
(Scheme 1). ,Two additional peaks arising from the cis 
isomer were present in the ratio 9 : 1 (mainly W). Unlike 
the 14. and 15membered homologs, the &membered 
allylic alcohol 3e gave optically active epoxy alcohol 6e 
of 55% ee in 80% yield upon epoxidation with excess 
reagent. 

The foregoing experimenta reveal an interesting 
interplay of reagent and substrate steric control 
(Scheme 1). The ( + )-tartiate derived Sharpleas reagent 
is known to preferentially epoxidixe the re face 
of allylic alcohols such as 3.9*1’ This is the open 
face of (R)-3 and epoxidation therefore proceeds 
in concert with both substrate and reagent preferences 
to alford epoxy alcohol 6. With (Q-3, on the other hand, 
the. bridging methylenk chain blocks the’ reagent 
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Scheme 1. 












